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Preface

Dyslexia is a learning difficulty characterized by problems with reading, writing, and 
spelling, despite adequate instruction. Characteristic features also include difficulties 
in phonological awareness, verbal memory, and verbal processing. Difficulties in motor 
coordination, concentration, personal organization, and with sequencing and mental cal-
culation are co-occurring but should not be taken as indicators of dyslexia by themselves. 
Dyslexia is unrelated to intelligence and is a life-long condition that can have adverse effects 
on a person’s life. It typically co-occurs with dyspraxia, dyscalculia, and attention-deficit 
hyperactivity disorder. Common difficulties also include difficulties with phoneme deletion 
tasks, phoneme addition, and phoneme substitution. 

The challenge for individuals with dyslexia is that we live in a society that typically evalu-
ates intelligence based on a person’s literacy skills. Consequently, dyslexic people are often 
made to feel that they are less intelligent, and thus, they are exposed to stigma. They tend 
to become proficient in reading, but it often takes them longer to achieve fluency. Spelling 
may improve, but it can also become a life-long difficulty, even if reading is mastered. They 
may need ongoing support for tasks that require literacy skills, including tasks that require 
information processing, form filling, and writing. However, despite these difficulties, it is 
often the case that many people with dyslexia have strong visual, creative, and problem-
solving skills. They may be able to think laterally, and their skills in oral communication can 
be extremely strong. It is therefore important to focus on their strengths rather than high-
lighting the things that they find most difficult.

If unsupported, there is a risk that children with dyslexia will develop low self-esteem and 
poor mental health. However, in the United Kingdom alone it can be challenging for parents 
to secure a timely diagnosis of dyslexia. There is a need to strengthen teacher professional 
development in this area so that teachers can identify the indicators and provide appropri-
ate support. There is also a need to strengthen the training of pre-service teachers so that 
they have better knowledge of dyslexia and other disabilities. Training can help to develop 
knowledge but also change teachers’ mindsets and dispel common misconceptions. Children 
with dyslexia are not less intelligent than their peers. They have a specific learning difficulty 
rather than a general learning difficulty and their literacy skills can improve with appropri-
ate intervention, including opportunities for overlearning. With high-quality teaching and 
support, including the creation of a ‘can-do’ culture in schools, children can attain and 
achieve good long-term outcomes. Their dyslexia must not become a barrier to their success. 

I am very grateful  to the authors who contributed to this book. 

Jonathan, Glazzard
School of Education,

University of Hull, 
Hull, UK
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Chapter 1

Introductory Chapter: The 
Application of Cognitive Science in 
Supporting Learners with Dyslexia
Jonathan Glazzard

1. Introduction

According to the Education Endowment Foundation [EEF] [1], ‘Cognitive science 
is being used increasingly to inform interventions, practice and policy in education’ 
(p. 5). However, to date, there is a paucity of research which explores the benefits of 
applied cognitive science to learners with dyslexia. This chapter will explore the bene-
fits of spaced/distributed learning, dual coding, interleaving and retrieval practice for 
students with dyslexia. It will start by exploring working memory and cognitive load 
before moving on to consider the benefits of these specific approaches. According to 
the EEF, ‘Cognitive science principles of learning can have a real impact on rates of 
learning in the classroom. There is value in teachers having working knowledge of 
cognitive science principles’ (p. 7). Despite this, it is important to acknowledge that 
the research base on the impact of cognitive science on student outcomes is currently 
limited and there is a need for further research which investigates the impact of 
these approaches on students with disabilities. The principles of cognitive science are 
derived from both cognitive psychology and cognitive neuroscience and therefore it is 
important to consider the role of memory in the process of learning. This chapter does 
not present evidence of the efficacy of the identified approaches but instead opens a 
debate about the possibility of the identified approaches for students with dyslexia.

2. Working memory

The model of the working memory was developed by Baddeley and Hitch [2]. The 
following diagram is an adapted version of the original model (Figure 1).

The central executive controls the working memory. The information which is 
received via the central executive is sent to either the visuospatial sketchpad or the 
phonological loop for processing. These are slave systems of the working memory. The 
visuospatial sketchpad processes visual and spatial information. The phonological loop 
processes spoken language and written information. The episodic buffer is a temporary 
storage system for holding information and was a later addition to the original model 
proposed by Baddeley and Hitch [2]. Information is processed in the relevant process-
ing chambers and then sent to the long-term memory for storage. The capacity of the 
working memory is extremely limited. The working memory can only process a small 
amount of information at any time, unlike the long-term memory. If the working 
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memory is overloaded, learners experience cognitive load. When this occurs, the 
working memory becomes less efficient, and students might struggle to process the 
information that is being received.

The implications of working memory for students with dyslexia need to be consid-
ered carefully. When students are being taught new knowledge, that knowledge is being 
processed in the working memory. The working memory is an active component of the 
memory. It enables us to complete tasks as we are doing them, and it helps us to remem-
ber what we need to do next. New information is processed in the working memory. 
When a single processing chamber (i.e., the phonological loop or the visuospatial 
sketchpad) is overloaded, this reduces the capacity of the working memory to process 
information. However, it is possible for both processing chambers to work concur-
rently, processing different types of information (auditory, written visual and spatial) 
without experiencing cognitive load. This is because auditory and written information 
are processed in the phonological loop and visual and spatial information are processed 
in the visuospatial sketchpad. The implications of this are important for educators to 
consider. We know that dyslexic students tend to experience difficulties with working 
memory. Educators therefore need to reduce the amount of information that enters the 
working memory at any time. Overloading the phonological loop by introducing too 
much auditory information will reduce its efficiency and dyslexic students are likely 
to struggle when they are given too many instructions or lengthy auditory explana-
tions. This is because the auditory information is processed in the phonological loop. 
It quickly becomes overloaded, and learners experience cognitive load. Introducing 
dyslexic students to multiple phonemes in a phonics lesson will also result in the same 
effect. In a similar way, the visuospatial sketchpad quickly becomes overloaded when 
learners are exposed to too much visual information which is required to process. An 
example might be introducing students to multiple diagrams in a lesson.

Understanding the limitations of working memory is particularly important for 
dyslexic students because their working memory capacity is limited. It is important to 
break new knowledge into smaller, manageable chunks so that the working memory 
does not become overloaded. This approach is likely to benefit all students but is 
particularly beneficial for dyslexic students because the capacity of their working 
memory is reduced.

3. Cognitive load

Cognitive load occurs when the working memory becomes overloaded. This 
reduces the efficiency of the working memory in relation to information processing. 

Figure 1. 
Model of the working memory (adapted from Ref. [2]).



3

Introductory Chapter: The Application of Cognitive Science in Supporting Learners with Dyslexia
DOI: http://dx.doi.org/10.5772/intechopen.113927

There are three main types of cognitive load which occur: intrinsic, extraneous 
and germane. Intrinsic load occurs when too much information enters the working 
memory, even when new knowledge can easily be assimilated into existing knowledge 
and existing schemas do not need to be modified. Extraneous load occurs when irrel-
evant content is introduced in lessons, which is not essential to the core learning tak-
ing place. This essentially gives students too many things to think about and reduces 
the capacity of the working memory to process the intended learning. Germane load 
occurs when new knowledge is not easily assimilated into existing knowledge. In this 
case, existing schemas need to be modified to accommodate new knowledge, result-
ing in more advanced understanding and transformative learning.

There are clear implications of cognitive load for dyslexic students. It is important 
to reduce intrinsic load by limiting the number of instructions that students need to 
follow, reducing the amount of auditory information that is transmitted to students 
in lessons and reducing the number of diagrams or other visual images that students 
need to visually process at any time. In addition, it is important to keep lessons 
focused on the core intended learning. This places a responsibility on teachers to focus 
sharply on the new knowledge that students need to learn rather than introducing 
additional content that serves as a distraction. In addition, overloading classroom 
environments with visual information, which requires visual processing, can serve as 
a distraction and reduce the efficiency of the visuospatial sketchpad.

Germane load occurs when existing schemas require modification. An example of 
this is in early reading when children progress from learning a simple alphabetic code 
to a complex code. This is problematic in languages such as English where a grapheme 
can represent several phonemes and a phoneme can be represented by several graph-
emes. One example of this is as follows: in the simple alphabetic code, children associ-
ate the grapheme ‘ch’ with the phoneme /ch/ in church, chip and chocolate. In the 
complex alphabetic code, they subsequently learn that the same grapheme represents 
the phoneme/k/ in ‘chemist’ and/sh/in ‘chef ’. This results in disequilibrium because the 
original schema that they have formed for the grapheme ‘ch’ now needs to be extended 
to incorporate multiple phonemes rather than just one. Given that we know many 
dyslexic learners struggle to make associations between graphemes and phonemes, as 
well as experiencing difficulty with phoneme addition (adding a phoneme to a word), 
phoneme deletion (removing a phoneme from a word and phoneme substitution (sub-
stituting one phoneme for another to change the word) due to the affected area of the 
brain, it is important to consider how to support them through this process of schema 
modification when they progress from the simple alphabetic code to the complex 
alphabetic code. Mastery of the alphabetic code is important for all learners because 
knowledge of sounds becomes a key strategy to aid spelling throughout life, even if 
they rely on more visual strategies to support reading. In this example, it is important 
that dyslexic learners can focus on the new knowledge that they are accommodating 
so that they can focus on the accommodation of one schema at a particular time rather 
than being exposed to multiple schema modifications. They also need opportunities to 
overlearn that new knowledge by revisiting it in different ways on multiple occasions.

4. Worked examples

Providing dyslexic students with worked examples reduces cognitive load because 
the worked examples serve to remind students of the steps that they need to complete to 
solve a problem and remind them what the expected standards are in a particular task.
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5. Dual coding

The EEF [1] states:
Dual coding theory is based on the theory that working memory has two distinct 

components, one that deals with visual and spatial information and another that deals 
with auditory information. By presenting content in multiple formats, it is possible 
that teachers can appeal to both subsystems of the working memory, which subse-
quently strengthens learning (p. 37).

Dual coding is essentially the practice of providing students with information in 
different formats. One example of this is when teachers support a verbal explana-
tion with a diagram. This is particularly effective when the diagram helps students to 
understand the information that is being presented in an auditory form. This peda-
gogical approach should not be confused with learning style theory, which has now 
been largely discredited. In the example provided here, the auditory information that 
the teacher is providing is processed in the phonological loop. Students will process the 
diagram in the visuospatial sketchpad. Both slave systems of the working memory can 
work concurrently to process different types of information, resulting in no cognitive 
load. The dual coding is beneficial to dyslexic students because knowledge that is being 
transmitted in one form is then reinforced using a different mode of communication. 
In practice, teachers could support their verbal explanations with different types of 
visual information including diagrams, photographs and objects at different times. 
However, it is important to limit the amount of information that a single slave system 
is required to process. Therefore, introducing many different types of visual informa-
tion in a lesson alongside verbal explanations could result in cognitive load because the 
visuospatial sketchpad would become overloaded. In addition, if information in one 
form does not support understanding of the subject content, which has been intro-
duced using a different mode, this can become distracting and result in cognitive load.

6. Concept mapping

Concept maps are essentially visual representations of subject-specific concepts. 
They are commonly used in science and mathematics, but they can also be used in 
other subjects. Subject-specific concepts (for example, states of matter in science) can 
be represented through pictures, diagrams, cartoons and other forms of presentation. 
Concept maps are helpful to dyslexic students because they may struggle to process 
lengthy teacher explanations.

7. Spaced/distributed learning

According to the EEF [1], ‘Spaced practice (also referred to as spaced learn-
ing, distributed practice, distributed learning, and the spacing effect) applies the 
principle that material is more easily learnt when broken apart by intervals of time. 
Spaced practice is often contrasted with ‘massed’ or ‘clustered’ practice, whereby 
material is covered within a single lesson or a linear and sequential succession of 
learning’ (p. 15).

This approach is particularly beneficial to dyslexic students because it provides 
them with opportunities to revisit (and overlearn) key components of knowledge 
before deepening their understanding. It involves retrieval of knowledge from the 
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long-term memory after a period of time has elapsed. The knowledge that is stored in 
the long-term memory can then be re-processed in the working memory before being 
channelled back into the long-term memory. This retrieval of knowledge supports 
long-term knowledge retention.

8. Interleaving

The EEF [1] states that:
Interleaving involves sequencing tasks so that learning material is interspersed 

with slightly (but not completely) different content or activities, as opposed to 
undertaking tasks through a blocked and consecutive approach. While similar to 
spaced practice, interleaving involves sequencing tasks or learning content that share 
some likeness whereas a spaced practice approach uses intervals that are filled with 
unrelated activities (p. 19).

Interleaving forces students to think hard in lessons because they must switch 
between different types of tasks. Additionally, tasks might be interleaved across a 
sequence of lessons. There is a need for further research to explore the benefits of 
interleaving for students with dyslexia.

9. Retrieval practice

The EEF [1] states that ‘Retrieval practice describes the process of recalling 
information from memory with little or minimal prompting’ (p. 21). Students with 
dyslexia (and other types of disabilities) are likely to benefit from regular retrieval 
activities. Regular visiting of knowledge supports the development of automaticity. 
When learning becomes automatic, students do not need to think as much about it. 
This frees up the working memory. Regular retrieval tasks support dyslexic students 
to master foundational knowledge. Low-stakes quizzes, sorting and matching activi-
ties, talking to a partner, making lists, labelling diagrams and drawing a diagram are 
examples of useful retrieval activities.

10. Conclusion

This chapter has briefly introduced several pedagogical approaches that poten-
tially could benefit dyslexic students. The application of cognitive science into the 
classroom has not been fully researched across a range of subjects and age phases and 
therefore there is a need for further research in this field. However, the potential of 
these strategies for dyslexic students is worthy of further consideration and further 
research.
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Chapter 2

Screening, Assessment and 
Identification Tools for Dyslexia
Vinutha U. Muktamath, Priya R. Hegde, Ramya Koneru 
and Rekha Lakashetti

Abstract

The special education process relies heavily on assessment to ascertain a student’s 
disability. In order to target the areas of need that call for differentiated or specialized 
education, teachers can target students’ strengths through an ongoing process of data 
collection and analysis. In order to properly diagnose Specific Learning Disability 
(SLD) or Dyslexia, the student’s planning and placement team (PPT), consisting of 
the parents of the child and trained professionals, must conduct a thorough evalu-
ation process. People who have dyslexia are frequently misdiagnosed or completely 
overlooked. The assessment of dyslexia presents with difficulties, such as the use of a 
variety of terms, the inadequacy of current assessment models, and the dependence 
on phonological awareness as the only linguistic risk factor. This chapter’s goal is 
to address the difficulties associated with diagnosing and screening for dyslexia in 
children, including the use of a variety of terms, the use of phonological awareness 
as the single linguistic risk factor for dyslexia. In an effort to give parents, educators, 
and researchers a consolidated and comprehensive source of information, the chapter 
examines the accessibility and usefulness of screening and assessment instruments 
for the diagnosis and identification of dyslexia in children of various age groups.

Keywords: dyslexia, screening, assessment, definitions, linguistic risk

1. Introduction

Reading and other language-based processing difficulties are referred to as dys-
lexia, a specific learning disability. It is also known as a reading handicap and is the 
most prevalent reading disorder, accounting for about 80% of all learning disabilities. 
Reading difficulties start even before learning to read. Children in kindergarten may 
not be as proficient in letter recognition and letter writing as their peers. Children 
with dyslexia have trouble relating the sounds of letters to the letters they see on a 
page. Reading for them thus becomes a lengthy, laborious, and non-fluent process, 
which can co-exist with other linked problems and affect reading fluency, decoding, 
reading comprehension, recall, writing, spelling, and occasionally speech. When 
possible, people with dyslexia may want to avoid tasks that involve reading (e.g., read-
ing for pleasure, reading instructions). They might frequently favor other forms of 
expression like images, audio, or video.
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The neuro-diversity of dyslexia is widespread and prevalent in all societies, ages, 
and cultures. According to studies, one in ten persons worldwide has dyslexia and it 
affects between 5 and 17% of school-age children in India, up to 10% of the popula-
tion in the United States [1, 2], 7% of the population in the United Kingdom [3], and 
up to 10% of the population in the United States [4]. Reading development for kids 
happens at their own speed, just like other skill development. It is typical for school 
pupils to occasionally find reading difficult; however, it is possible that a youngster 
has dyslexia if learning to read becomes a constant problem that causes them to lag 
behind their peers [5]. The current research clearly provides evidence for dyslexia as 
the most widespread type of learning difficulty among people with a learning dis-
ability and is two to three times more common in men than in women [6, 7]. Research 
indicates that reading disability (RD) is strongly familial and heritable. The disorder 
affects up to 50% of children with RD, and 50% of a child with RD’s siblings also 
have it. Strong concordance rates for RD have been found in twin studies, showing 
that genetic factors account for 69–87% of the prevalence and environmental fac-
tors for 13–30% Reading disability (RD) is substantially familial and heritable as per 
the research and about 50% of children with RD are affected by the disorder, and 
also the chances of a child having siblings with RD is also 50%. Twin studies have 
demonstrated strong concordance rates for RD, with genetic variables accounting for 
69–87% of the prevalence and environmental factors accounting for 13–30% [8].

2. Dyslexia: Definition, causes and types

The most researched and highly reckoned learning disability globally is dyslexia. 
Although more than 120 years after Pringle Morgan’s initial description, there is still 
only partial agreement on its definition and the diagnostic standards applied in the 
clinical and scientific domains [9, 10]. As a type of learning disability, dyslexia was 
described by Kirk in 1963 as “an unexpected difficulty in mastering one or more of 
one instrumental school talents.” Since Kirk’s early work, the concept of “an unex-
pected difficulty” which has two different interpretations—has affected research and 
clinical practice [11]. The International Dyslexia Association states that dyslexia are 
distinguished by problems with accurate and/or fluent word recognition as well as by 
subpar spelling and decoding skills. This is sometimes caused by a phonological defi-
ciency in language, which is often unexpected considering other cognitive abilities 
and the efficacy of instruction in a school. Issues with reading comprehension and a 
diminished reading experience may have downstream effects that hinder the develop-
ment of background knowledge and vocabulary [12].

Lyon et al., [7], defined the condition in the following manner that is concurred by 
both practitioners and experts.

After years of discussion, the American Psychiatric Association amended the 
worldwide diagnostic criteria for learning disabilities in DSM-5 in 2013, which marks 
a new stage in the study of this condition [13–15]. The newly proposed diagnostic 
criteria have undergone several significant changes, including the removal of the 
“Discrepancy Criterion,” a mention of the “Response to Intervention Approach,” 
and a new perspective that views learning disorders as a subset of the neuro devel-
opmental disorders group [13]. The term “dyslexia” is no longer used outside of the 
clinical setting; instead, the phrase “Specific learning condition with impairment in 
[…a specific academic ability]” has been used. The umbrella term “specific learning 
condition” encompasses a variety of learning problems. For reading disorders, it is 
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specified which reading-related skills (word reading accuracy, reading rate or accu-
racy, and/or reading comprehension) are wholly or partially disturbed. As a subset 
of the more comprehensive category of Neurodevelopmental Disorders, dyslexia is 
classified as a reading disorder (dyslexia) in the Diagnostic and Statistical Manual of 
Mental Disorders, Fifth Edition (DSM-5; American Psychiatric Association, 2013). 
Mathematical and written expression impairments are also included in the category 
of dyslexia [9, 12, 16–18].

For a specific set of learning problems, the following characteristics are the criteria 
for diagnosis;

a. The persistence of symptoms for at least six months despite particular therapies; 
criterion

b. The impairment of one or more talents with detrimental impacts on academic 
performance; criterion

c. The onset in a school-age, even if the disorder may not completely appear for a while;

Last but not least, there are several exclusion standards. Absence of an intellectual 
handicap is the first exclusion condition. The second concerns the omission of a hap-
hazard and subpar instruction. The third speaks to a student’s ability to communicate 
in the language of academic teaching. The fourth pertains to the absence of sensory 
issues (visual and auditory sensory issues that are severe enough to account for the 
learning difficulties [8, 16, 17].

3. Causes

Dyslexia appears to be a very intriguing and contentious phenomenon that has been 
extensively examined from different points of view. It includes an interdisciplinary 
study and consensus of neuroscience, cognitive science, and learning theory. Although 
the precise causes of dyslexia are still unknown, morphological and brain imaging 
investigations have revealed abnormalities in how the brains of those who have the 
condition develop and work. Additionally, it has been discovered that the majority of 
dyslexics struggle to recognize the many speech sounds that make up a word and/or 
learn how those sounds are represented by letters, which is a major contributor to their 
reading difficulties. Dyslexia is not a result of a lack of intelligence or disinterest to 
study; with the right teaching strategies, dyslexic students may learn well. People of all 
ages and intellectual abilities can develop dyslexia. Dyslexics can be incredibly intel-
ligent people. In subjects like art, computer science, design, theater, electronics, math, 
mechanics, music, physics, sales, and sports, they frequently excel or are even found 
to be naturally talented. Additionally, because dyslexia runs in families, the chance of 
developing it also rises if one has a parent or sibling who is dyslexic. While some people 
have dyslexia identified from an early age, others do not find out until they are much 
older. The past few decades have seen a significant amount of research committed to 
determining its likely causes; yielding some significant findings from scientific frame-
works that were not previously extensively employed to support the nature of dyslexia. 
Undoubtedly, the remarkable advancements in the disciplines of neuroscience, brain 
imaging, and genetics have supported a number of intuitively tenable hypotheses 
that lacked prior empirical validation and have uncovered a number of previously 
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un-recognized facts highlighting the complexity of dyslexia. In addition, different 
causes may apply to different children, and last but not least, there may be several 
causes of dyslexic issues with respect to a certain child. It may be produced by a num-
ber of factors functioning independently or interacting with one another to produce 
the outcome. A distinct brain activity profile shown with magnetic resonance imaging 
(fMRI) supports the neurological and genetic reasons of dyslexia as the condition’s 
etiology. Three systems are active on the left side of the brain: a left parietotemporal 
system that analyses written language, a left occipitotemporal system that performs 
automatic word recognition, and an anterior system in the left inferior frontal region 
that influences phoneme production (articulating words aloud or silently). Conversely, 
dyslexic children exhibit higher activity in the left inferior frontal gyrus, right tempo-
ral, and tempoparietal regions, as well as decreased activity in both posterior systems 
(left temporoparietal, left occipitotemporal). People still have trouble reading unex-
pected words because they rely more on their right-sided posterior brain regions for 
memorization when they read than on sound-symbol linkages [8, 14, 15].

4. Common characteristics of dyslexia

One or two of these features are present in most persons. It does not follow that 
everyone has dyslexia from that. A person with dyslexia typically exhibits several of 
these traits, which last over time and hinder learning [8, 13–15, 18, 19].

4.1 Oral language

• Delayed talk

• Having trouble with word pronunciation, learning new words, or using grammar 
that is appropriate for their age.

• Errors with understanding of words that refer direction like right/left, before/
after, and other terms

• Difficulty picking up songs, nursery rhymes, or the alphabet

• Compatibility issues with concepts and relationships

• A naming issue or difficulty with word retrieval

4.2 Reading

• Problems of linguistic awareness where difficulties with reading comprehension 
and identifying or creating rhymes can be observe. Also, trouble to come up with 
or recognizing rhymes, or counting the syllables in words can be found.

• Trouble in knowledge of phonemes which can be identified in children when 
they find difficulty perceiving and interpreting sounds in speech

• Difficulty in phonetic interpretation where children fail to identify distinct tones 
inside words
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• Having trouble differentiating and learning the phonics of letters

• Unable to recall letters’ names, forms, or names rapidly

• Reading or spelling letters in the wrong order

• Misreading or omitting frequently used short words

• Fumbles over longer words

• Poor reading comprehension when reading aloud or silently as a result of inac-
curate word reading

• Exasperated and slow reading

4.3 Written language

• Trouble putting ideas on paper

• Makes numerous spelling mistakes

• Spelling errors may occur in daily work even though one performs well on spell-
ing tests

• Trouble in proofreading

4.4 Other common symptoms that occur with dyslexia

• Trouble in sequentially naming colors, objects, and letters quickly

• Poor memory for lists, directions, or facts

• Requires repeated exposure to concepts in order to fully grasp them; easily 
distracted by visual or auditory

• Repeatedly shows declined trend in school performance

• Inconsistent school work

• Recognized as lazy by teachers

4.5 Dyslexia symptoms in preschoolers

• Speech delay and pronunciation issues

• Difficulties learning rhymes and rhyming phrases

• Find challenging to learn shapes, colors and even in writing their own name

• Narrating a story in the right sequence can be challenging.
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• Often show disinterest in playing games that requires language skills like using 
rhyming words, etc.

• Unable to identify the letters in their own name

• Having problems recalling the names of letters, numbers, or days of the week 
[5, 8, 11, 16, 17].

5. Screening, diagnosis and early intervention

Reading comprehension is a necessary skill in today’s environment for both 
academic success and full participation in society. Thus, problems with reading can 
have detrimental effects on both the person and the society as a whole. For students 
who exhibit the warning symptoms of dyslexia, early detection and intervention are 
crucial for improved outcomes in the long run. It is now possible to test, identify, and 
correct reading challenges early on thanks to research that has pinpointed the exact 
skill deficiencies that predict subsequent reading difficulties. Programs at the kin-
dergarten and first-grade levels, which require roughly 30–45 min each day, can solve 
problems for the majority of kids.

Prior to the second grade, it is more crucial to concentrate an examination on 
the reading development precursors. The Simple view of reading represents the 
definition of reading as the result of decoding and comprehension as the equation: 
reading = decoding (listening) comprehension [20]. This equation states that reading 
success requires both decoding and (listening) comprehension. Therefore, decoding 
issues, more widespread language issues, such inadequate vocabulary, or both may 
contribute to children’s reading difficulties. Developmental dyslexia is the term used 
to describe sudden decoding difficulties in children.

Young children’s linguistic abilities, phonological awareness, memory, and quick 
naming tests are more indicative of dyslexia risk than tests of word reading, decod-
ing, and spelling. As a result, phonological awareness, memory, and rapid naming 
measures are frequently included in screening tests for kindergarten and the first 
few months of first grade in order to help identify students who need specialized 
instruction in order to develop these crucial abilities so they can achieve grade-level 
standards [1, 2, 20, 21].

6. Challenges in evaluation and eligibility process

Assessment of dyslexia faces a number of difficulties, including a lack of understand-
ing of various terminologies, reliance on phonological awareness as the only linguistic 
factor, SES, inappropriate use of assessment models, under diagnosis of exceptional 
students, co-occurring disorders, and ignorance of reliable psychometric tools. Many 
people have the misconception that people who write letters backwards all have dyslexia, 
or that children with dyslexia write letters backwards. In order to detect pupils who have 
reading issues, including dyslexia, schools and teachers are crucial. Making ensuring that 
teachers are able to recognize reading issues early and use the information obtained via 
the assessment process to determine eligibility is a difficulty. Early detection of dyslexia 
is crucial to minimizing these social and emotional challenges and ensuring that the 
student not only learns to read but also comprehends why reading is difficult.
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As of right now, eligibility assessments can be determined in a variety of ways 
or by combining different approaches, such as: a difference in the person’s ability 
(typically based on an IQ score) and performance (Usually determined by the results 
of a norm-referenced or individual achievement tests); A pattern of an individual’s 
strengths and weaknesses, as well as a pattern of symptoms, can be observed among 
their academic accomplishment and cognitive scores [8, 22–24].

7. Framework for eligibility as a student with a reading disability

Step 1: Gather information on reading proficiency of children from teachers, 
parents and intervention.

Step 2: Individually administer the norm-referenced achievement and cognitive 
processing tests, state-wide assessments, and curriculum-based measures can all 
be used to evaluate reading proficiency to find the evidence that the student is not 
performing up to grade or age norms.

Step 3: Verify that the exclusionary criteria (limited English proficiency, lack of 
instruction, emotional disturbance, cultural factors, visual, hearing, or motor dis-
ability, intellectual disability, emotional disturbance, or environmental disadvantage) 
are not the major causes of the student’s poor reading performance.

Step 3: Examine the cognitive functioning to see if there are any reading-related 
impairments in any particular area. Phonological processing, orthographic awareness, 
quick naming, processing speed, and working memory are specific cognitive pro-
cesses associated with reading. Rule out executive functioning disorders as a possible 
source of attention problems.es associated with reading. Rule out executive function-
ing disorders as a possible source of attention problems.

Step 4: Indicate the likelihood that the child needs special education and that their 
learning challenges necessitate particularly tailored instruction due to the impact of 
their reading disability (in accordance with IDEA, [25]).

Step 5: Indicate the likelihood that the child needs special education and that their 
learning challenges necessitate particularly tailored instruction due to the impact of 
their reading disability (in accordance with DSM-5).

The frame work has been asdapted from Lindstrom [22].

8. Battery of assessments targeting language and reading

It is customary to rule out any potential hearing acuity issues before testing. 
Language, Phonological awareness, rapid naming/word fluency, Reading fluency, 
Reading comprehension, Spelling, and Writing are the fundamental areas to be 
examined for a dyslexia diagnosis.

8.1 Language

The foundation for reading and writing is oral language; hence people with oral 
language issues typically also develop literacy disorders. Because dyslexia inhibits 
reading over time, which may also unintentionally artificially lower IQ results, 
language tests that provide information about an individual’s receptive and expressive 
language abilities, language processing, morphological skills, and pragmatic language 
skills are required. A formal evaluation of language using a standardized test must be 
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combined with an informal evaluation of a person’s pragmatic language abilities, such 
as a language sample and inquiries to parents and teachers.

8.2 Phonographical awareness

Poor phonological awareness, which emerges in an inability to recognize and 
combine separate phonemes in words, is the most defining characteristic of dyslexia. 
People who struggle with phonemic awareness may have trouble making rhymes 
and recognizing words that rhyme, counting phonemes in a word (a process known 
as segmenting), adding, removing, or moving sounds around in a word (a process 
known as elision), and hearing sounds in isolation and blending them together to 
form words (blending). It had been discovered that a reading disability was strongly 
predicted by a lack of phonemic awareness.

8.3 Reading fluency

The score of reading accuracy plus the rate (speed) at which one can read is known 
as reading fluency. Children’s reading comprehension can be tested by having them 
read longer or shorter passages. It represents the typical number of words success-
fully read each minute. Poor reading fluency may be a sign of issues with vocabulary, 
comprehension, decoding, or phonemic awareness. Dyslexic children read accurately 
at a slower rate.

8.4 Reading comprehension

The ability to comprehend printed material is known as reading comprehension. 
Children with dyslexia may learn just enough information from reading brief para-
graphs to perform well on reading comprehension tests.

8.5 Spelling

Spelling tests can offer insightful diagnostic data on phonemic awareness and lan-
guage in general. Spelling proficiency sheds light on additional knowledge needed for 
written communication. Poor spelling may be an indication of a hearing deficiency 
or auditory processing problem. It may also reflect inadequacies in one or more of 
the following language components: phonemic awareness, orthographic knowledge, 
semantic knowledge, and morphological knowledge.

8.6 Writing

The most intricate type of language is writing. A child’s language problems are 
frequently most obvious in his or her writing. There could be deficiencies like mis-
spellings, syntactic, semantic, and morphologic problems, deletions of words or word 
ends, and general inconsistencies.

8.7 Other-multicultural considerations

When evaluating literacy, cultural and linguistic context must be taken into 
account. The conventions of narrative vary among cultures. When English is not the 
primary language spoken at home, issues with language and, consequently, reading 
comprehension may arise. Additionally, some kids can come from households where 
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neither parent has a college degree, and they might not be exposed to books that help 
kids learn to read and write.

8.8 Other-school issues

School-related problems can take the form of acting out or behaving extremely 
quietly in the classroom to avoid being chosen to read aloud. They can also choose 
books to read that have already been read to them. Being awful is preferable to feeling 
foolish. Another red signal is when a parent is doing homework or when a youngster 
takes a long time to complete their assignments. Finally, and most significantly, the 
youngster is still not learning to read despite the additional support at school.

9. Diagnosis and assessment tools of dyslexia

Dyslexia diagnosis can frequently seem like a daunting, complex task. For parents, 
educators, doctors, and other professionals working with troubled students, it is truly 
a multi-step challenge. Finding out “who on earth actually diagnoses dyslexia?” is the 
first issue faced by parents of struggling pupils. Typically, parents visit the school for the 
first time when they see their child is having difficulties. If they have done any research 
or have heard of dyslexia, they question the school staff if that could be the reason 
for their child’s difficulties. Although they can identify red flags, school personnel are 
unable to make a diagnosis of dyslexia; hence a competent outside specialist must do so. 
Clinical psychologists, neuropsychologists, speech-language pathologists, educational 
diagnosticians, academic learning centres, or medical experts with relevant training in 
diagnostic evaluations for learning disorders are examples of qualified professionals.

The diagnosis should be made as with any diagnosis, using information from the 
case history, casual observation and conversation, and the standardized measures. 
It’s critical to assess for evidence of poor decoding, low reading fluency, poor read-
ing comprehension, spelling, and writing challenges, as well as difficulties with 
phonological processing like phonological awareness, phonological memory, or rapid 
automatic naming. Consequently, the diagnosis should call for action on,

9.1  Measures of single-word (real word and nonsense word) reading in both timed 
and untimed measures

There are several measures of single-word reading that are timed and untimed. 
Some of them with great options are

a. Word Reading Efficiency (TOWRE-2)

b. Wechsler Individual Achievement Test (WIAT-4) real and nonsense word read-
ing, 3. Word Identification and Spelling Test (WIST),

c. The Phonological Awareness Test (PAT – 2NU)

9.2 Measures of oral reading fluency

It is important to know how students are reading connected text as well as how 
quickly a child can read and also how accurately they are reading which requires 
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hearing them reading out loud. The tools which are available to measure oral reading 
fluency include,

a. Gray Oral Reading Test (GORT-5), This test places equal favor on how quickly a 
student reads and also measures student’s accuracy as inaccurate reading impacts 
reading comprehension.

b. Woodcock-Johnson IV Tests of Achievement (Oral Reading*, Sentence Reading 
Fluency*)

c. Test of Word Reading Efficiency–2 (Sight Word Efficiency**, Phonemic 
Decoding Efficiency**)

d. Kaufman Test of Educational Achievement, 3rd ed. (Word Recognition 
Fluency**)

e. Process Assessment of the Learner, 2nd ed. (RAN-Words**, Morphological 
Decoding Fluency**, Sentence Sense*)

f. Wechsler Individual Achievement Test, 3rd ed. (Oral Reading Fluency*)

The tools include tasks like Silently read a series of simple sentences and indicate if 
they are true or false (timed), read a passage orally as quickly as possible, orally read a 
list of single words or nonsense words (timed).

(Rate*, Fluency*)

9.3 Measures of reading comprehension versus listening comprehension

The end goal of reading is comprehension as it is important to know how well 
students comprehend the material they read and that is provided orally. It is impor-
tant to assess whether students perform better when listening to information or when 
reading the information or do they struggle with both that requires specific interven-
tion strategies.

a. Gray Oral Reading Test (GORT-5)

b. The Wechsler Individual Achievement Test (WIAT-4)

c. Woodcock-Johnson IV Tests of Achievement (Letter- Word Identification)

d. Kaufman Test of Educational Achievement, 3rd ed. (Letter and Word Naming)

e. Wechsler Individual Achievement Test, 3rd ed. (Word Reading/Reading 
Comprehension)

f. Process Assessment of the Learner, 2nd ed. (Does It Fit?, Sentence Sense 
Accuracy score; Sentence Structure)

These tests include reading aloud a passage and responding to questions based on 
it, reading a passage that has a word or phrases missing and providing the missing 
word(s), and silently reading three sentences—two of which are illogical because they 
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contain a silly word. (e.g., “The boy cames [sic] home late”) and circle the sentence 
that makes sense.

9.4 Measures of spelling

Sometimes students may have a strong visual memory for words while reading but 
really struggle to apply these rules at a higher level like in writing and it is also impor-
tant to know students’ single-word spelling ability by making them write single letters 
and spell words that are dictated, find the correctly spelled word among a group of 
four words of which three are misspelled.

Common tests used are,

a. Wechsler Individual Achievement Test (WIAT-4) (Spelling)

b. The Word Identification and Spelling Test (WIST)

c. Woodcock-Johnson IV Tests of Achievement (Spelling)

d. Kaufman Test of Educational Achievement, 3rd ed. (Spelling)

e. Process Assessment of the Learner, 2nd ed. (Word Choice)

9.5 Measures of written content and grammar usage

Assessing writing at higher levels is equally important as reading to assess reading 
at higher levels (fluency and comprehension). It is necessary to see how pupils employ 
linguistic structures and spell in their writing in order to comprehend this one. A 
variety of exams are available to evaluate written content and grammatical usage.

a. Wechsler Individual Achievement Test (WIAT-4) Sentence and Essay level writ-
ing subtests

b. The Test of Written Language (TOWL-4)

9.6 Measures of phonological awareness

Measures of phonological awareness helps to identify whether students can break 
down sentences, syllables, sounds and if they can blend or repeat sentences, syllables, 
and sounds. Measures available to test phonological awareness are,

a. Comprehensive Test of Phonological Processing (CTOPP-2)

b. Phonological Awareness Test (PAT-2NU),

c. Phonological Awareness Screening Test (PAST)

d. Woodcock-Johnson IV Tests of Achievement (Word Attack, Spelling of Sounds)

e. Kaufman Test of Educational Achievement, 3rd ed. (Letter Naming Facility, 
Letter Checklist)
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f. Wechsler Individual Achievement Test, 3rd ed. (Naming Letters, Letter-Sound 
Correspondence)

These tests consist of the following tasks: writing single letters and letter patterns 
delivered verbally, pronouncing nonsensical words of increasing difficulty, identify-
ing individual letters, making sounds for a limited selection of single letters, and 
spelling gibberish words. Repeat a non-word without including the intended sound. 
(say stem without saying /t/); blend /c/ /a/ /t/ to form the word cat. Identify specific 
phonemes in words (e.g., first, middle, last sound); break the word sun into its 
component sounds: /m/ /a/ /n/’

9.7 Measures of orthographic competence

The capacity of a learner to perceive the visual representation of a letter or number 
and promptly interpret the symbol is known as orthographic competence.. Diagnosis 
tools include tasks like,

a. Comprehensive Test of Phonological Processing (CTOPP-2)

b. Rapid Naming subtests,

9.8 Measures of language processing

Language processing tools assess student’s expressive and receptive vocabulary 
and their listening/oral comprehension ability.

a. Wechsler Individual Achievement Test (WIAT-4).

9.9 Letter–sound knowledge

Letter-sound knowledge is assessed through writing, production, and recogni-
tion exercises which describes how well-versed a pupil is in letter names, forms, and 
related sounds. To measure letter–name fluency, the student may be given a random 
list of uppercase and lowercase letters and asked to identify the names of as many 
letters as possible in 1 min. A random list of capital and lowercase letters and 1 min 
test to name as many letters as possible can be used to gauge a student’s letter-name 
fluency.

Similar to this, students may be given a random selection of uppercase and lower-
case letters on tests of letter-sound fluency, and they have 1 min to identify as many 
letter sounds as they can. Additionally, a pupil can be required to write individual 
dictated letters or the letter or combination of letters that matches to an oral sound 
that is delivered. (e.g., “Write a letter that makes “n” sound”).

Common tests used are

• Letter/Word Recognition (real words) AIMSweb Tests of Early Literacy or 
Reading for letter naming fluency and oral reading fluency.

• Dynamic Indicators of Basic Early Literacy Skills, 6th Edition (DIBELS)*

• Letter Naming Fluency
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• Oral Reading Fluency

• Dynamic Indicators of Basic Early Literacy Skills Next (DIBELS Next)*

• Oral Reading Fluency

• Feifer Assessment of Reading (FAR)

• Isolated Word Reading Fluency

• Gallistel-Ellis Test of Coding Skills

• Gray Dignostic Reading Tests, 2nd Edition (GDRT-2)

• Letter/Word Recognition

• Reading Vocabulary

• Kaufman Test of Educational Achievement, 3rd Edition (KTEA-3)

• Letter and Word Recognition (both timed and untimed subtests)

• Test of Word Reading Efficiency, 2nd Edition (TOWRE- 2)

• Sight Word Efficiency (timed)

• Wechsler Individual Achievement Test, 3rd Edition (WIAT-III)

• Word Reading(timed)

• Wide Range Achievement Test, 4th Edition (WRAT-4)

• Word Reading

• Word Identification and Spelling Test (WIST)

• Word Identification

• Woodcock Reading Mastery Tests, 3rd Edition (WRMT-III)

• Letter Identification

• Word Identification

• Woodcock-Johnson III Diagnostic Reading Battery (WJ III-DRB)

• Letter-Word Identification

• Woodcock-Johnson Tests of Achievement, 4th Edition (WJ-IV)

• Letter-Word Identification (untimed) [1, 8, 9, 12, 21, 22, 26–35] 
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10. Description of popularly used tools to diagnose dyslexia

1. Test of Word Reading Efficiency - 2 (TOWRE-2) by Joseph Torgesen, Richard 
Wagner, Carol Rashotte

The TOWRE-2 is a rapid and accurate method for evaluating how well adults and 
children between the ages of 6 and 24 recognize sight words and use phonemic 
decoding. It is a valid and reliable measure for professionals in schools and clinics 
to measure word-reading skills. It helps to identify children in the early elemen-
tary grades who requires more intensive or explicit instruction in word reading 
skills in order to make adequate progress in learning to read. It is also frequently 
used and takes only 5–10 min to complete as part of a battery of tests for the 
diagnosis of particular reading problems in older children and adults.

2. Word Identification and Spelling Test (WIST) by Barbara A. Wilson and Rebecca 
H. Felton

The WIST can be used to detect specific areas of weakness for struggling readers 
as well as identify kids who are struggling with basic literacy abilities. It is avail-
able in two versions: an elementary version for grades 2–5 and a secondary ver-
sion for grades 6–12. It evaluates word identification, spelling, and sound symbol 
knowledge. It can be useful in creating intervention strategies for students and 
involves both informal and norm-referenced assessments.

3. Process Assessment of the Learner –II (PAL-II) by Virginia Wise Berninger

To evaluate the cognitive processes involved in academic tasks in kindergarten 
through sixth grade, the PAL-II can be utilized as an individual or group admin-
istered tool. It enables the examiner to determine underachievement causes and 
link these shortcomings to remedies. Two distinct tests are included in the PAL-
II: the PAL-II RW for reading and writing and the PAL-II M for math.

4. Kaufman Test of Educational Achievement, Third Edition (KTEA–3) by Alan S. 
Kaufman and Nadeen L. Kaufman

The Kaufman Test of Educational Achievement, Third Edition (KTEA–3) helps 
to quickly and easily identify strengths and weaknesses of children to determine 
the right intervention and provides a deeper understanding of achievement gaps 
in students and to provide intervention to achieve their potential. It is a thor-
ough, individually conducted assessment of academic achievement that looks at 
important math, reading, writing, and oral communication abilities. It incorpo-
rates two independent, concurrently normed parallel forms (A and B) to cor-
rectly measure academic progress and minimize practice effects. It covers a wide 
variety of achievement and language areas. The age range for it is 4:10 to 25:11.

5. Gray Oral Reading Test (GORT) by Wiederholt, J. Lee Bryant, Brian R

GORT, a norm-referenced test determines children’s (6–18 years) oral reading 
pace, accuracy, fluency, and understanding by objectively measuring growth in 
oral reading and diagnose oral reading difficulties. It is an appropriate research 
tool that determines the reading strengths and weaknesses of individual pupils, 
to identify students who perform less well in oral reading than their peers, and to 
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track reading development following intervention; can be completed between 15 
and 45 min.

6. Phonological Awareness Test-2: Normative Update (PAT-2: NU), Robertson and 
Salter

PAT-2: NU is a standardized test used to assess children between the ages of 5 and 
9 years, 11 months on their phoneme-grapheme correspondence, phonologi-
cal awareness, and phonemic decoding abilities. The instrument consists of two 
supplementary subtests (Phoneme-Grapheme Correspondence and Phonemic 
Decoding) in addition to six core subtests (Segmentation, Rhyming, Deletion, 
Isolation, Substitution, and Blending). Both standard item analysis and differ-
ential analysis will be used to evaluate each item. The Phonological Awareness 
Index and the Phoneme-Grapheme Index comprise the Total Score.

7. Wechsler Individual Achievement Test-III (WIAT-III), Wechsler, [36]

The WIAT-III is a standardized academic achievement test which assesses previ-
ously learned knowledge related to Reading, Mathematics, Written Language 
and Oral Language of individual whose age ranges from 4:0–50:11. The WIAT-III 
includes subtests and observations (Early Reading Skills, Word Reading, Pseudo 
Word Decoding, Reading Comprehension, Oral Reading Fluency, Total Reading, 
Basic Reading, Reading Comprehension and Fluency, Numerical Operations, 
Math Problem Solving, Math Fluency, Alphabet Writing Fluency, Spelling, Sen-
tence Composition, Essay Composition, Writing Expression, Listening Compre-
hension, Oral Expression and Oral Language).

8. Wechsler Individual Achievement Test – IV (WIAT-IV)

The assessment is intended to determine the ability of an individual to utilize 
cognitive abilities and acquired knowledge to meet grade-level requirements in 
reading, math, and written and vocal language for people ranging in age from 
preschoolers to postsecondary students. It can be effectively used in academic 
placement, diagnoses of SLD and Dyslexia screening and evaluation. Language, 
Reading, Speaking, Writing and Listening are the major domains of the tool. The 
sub domains include Language Comprehension; Reading Comprehension; Flu-
ency and Decoding.

9. Woodcock Johnson IV [37]

Woodcock Johnson IV is used to measure academic achievement, oral language, 
and cognitive abilities. The Woodcock-Johnson IV Tests of Achievement (WJ IV 
ACH), The Woodcock-Johnson IV Tests of Cognitive Abilities (WJ IV COG), and 
The New Woodcock-Johnson IV Tests of Oral Language (WJ IV OL) are the three 
complimentary, independent, and co-normed batteries of this tool. The tests of 
achievement include 20 tests to measure four broad academic domains: written lan-
guage, reading, academic knowledge and mathematics. The Woodcock-Johnson IV 
Tests of Cognitive Abilities tests and clusters draws important diagnostic informa-
tion which are useful in identifying exceptionalities and disabilities; and it includes 
18 tests to measure verbal attention, letter-pattern matching, phonological process-
ing, non-word repetition and visualization. The New Woodcock Johnson IV Tests 
of Oral Language comprises 12 battery of tests which are useful for oral language 
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assessment, determination of English (and Spanish) language proficiency, com-
pares strengths and weaknesses in oral language related abilities for a more com-
plete reading, writing, and dyslexia assessment; this also includes distinct clusters 
for evaluation of Listening Comprehension and Oral Expression.

10. Comprehensive Test of Phonological Processes – 2nd Edition (CTOPP-2) by 
Richard K. Wagner, Joseph K. Torgesen, Carol A. Rashotte, Nils A. Pearson

The C-TOPP can be used as a measuring tool in phonological processing research studies, 
to identify people who are significantly perform below the children in their age 
group in critical phonological skills, identify advantages and disadvantages in 
phonological processing, and to document pupil’s progress as a result of special 
intervention programs. This tool is intended for use by anyone between the ages 
of 4 and 24. The CTOPP-2 is a 40-min test with two subtests that produces devel-
opmental scores, age and grade equivalents, composite indices, percentile ranks, 
and subtest scaled scores [1, 2, 8, 9, 12, 13, 15, 17–24, 27, 38].

11. Conclusion

Dyslexia is a specific learning disability which refers to difficulty with reading and 
related language-based processing skills. It is also known as a reading handicap and is 
the most prevalent reading disorder, accounting for about 80% of all learning dis-
abilities. Reading difficulties start even before learning to read.

The neuro-diversity of dyslexia is widespread and prevalent in all societies, ages, and 
cultures. According to studies, one in ten persons worldwide has dyslexia. After years 
of discussion, the American Psychiatric Association amended the worldwide diagnos-
tic criteria for learning disabilities in DSM-5 in 2013, which marks a new stage in the 
study of this condition. The newly proposed diagnostic criteria have undergone several 
significant changes, including the removal of the “Discrepancy Criterion,” a mention 
of the “Response to Intervention Approach,” and a new perspective that views learning 
disorders as a subset of the Neurodevelopmental disorders. Although the precise causes 
of dyslexia are still unknown, morphological and brain imaging investigations have 
revealed abnormalities in how the brains of those who have the condition develop and 
work. Young children’s linguistic abilities, phonological awareness, memory, and quick 
naming tests are more indicative of dyslexia risk than tests of word reading, decoding, 
and spelling. As a result, phonological awareness, memory, and rapid naming measures 
are frequently included in screening tests for kindergarten.

Assessment of dyslexia faces a number of difficulties, including a lack of under-
standing of various terminologies, reliance on phonological awareness, SES and inap-
propriate use of assessment models. In order to detect pupils who have reading issues, 
including dyslexia, schools and teachers are crucial. Making ensuring that teachers 
are able to recognize reading issues early and use the information obtained via the 
assessment process to determine eligibility is a difficulty. Early detection of dyslexia 
is crucial to minimizing these social and emotional challenges and ensuring that the 
student not only learns to read but also comprehends why reading is difficult.

To make a diagnosis, data must be triangulated from the case history, informal 
observation and conversation, and the standardized measures. This will help identify 
any signs of spelling and writing difficulties, poor decoding, poor reading fluency, 
poor reading comprehension, or difficulties with phonological processing.
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Chapter 3

Multivariate Treatment of
Dyslexia, Dysgraphia and
Dyscalculia
Charles Potter

Abstract

This chapter focuses on the implementation of a response to intervention model
for assessment and treatment of dyslexia, dysgraphia and dyscalculia, which is illus-
trated through a longitudinal case study. The model links learning and adjustment
difficulties to multivariate treatment, and through this to firm diagnosis and classifi-
cation. In applying the model, initial diagnosis of learning disabilities is treated as
provisional, based on functional indicators as well as test data. Treatment is then
multidimensional, using graded materials that are applied in clinical teaching. The
case study shows how firm classification becomes possible through longitudinal
assessment and progress evaluation, analysis of response to multivariate intervention
as well as response to specific treatment programmes. Diagnosis can then be linked
both to concessions and ongoing treatment of areas of functional difficulty in learning
and adjustment to school.

Keywords: dyslexia, dysgraphia, dyscalculia, reading, writing, spelling, numeracy,
working memory, assessment, evaluation, response to intervention, incremental
validity, multivariate treatment

1. Introduction

This chapter provides a longitudinal case study of a dyslexic child (Child H),
whose programme included work on a number of fluency-based interventions
focused on his difficulties with reading, writing and spelling. Assessment has been
based on a response to intervention model (Note 1), linked to treatment using a
multivariate approach based on Luria’s theories of cerebral organisation [1–4]. In
applying the model in working with Child H over a five-year period, labels such
dyslexia, dysgraphia or dyscalculia were avoided until such time as treatment
programmes had been implemented and Child H was both physically and neurologi-
cally mature.

At time of initial assessment, there were a number of different areas in which Child
H’s reading, writing and spelling were below age level, indicating the need for multi-
variate treatment. This involved a number of different interventions that were
implemented over Child H’s years at primary school. In his final year at primary
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school, response to intervention assessment was conducted. At this point, a dyslexic
label was applied, with a view to motivating for concessions at high school level.

The aim of this chapter is to demonstrate that classification of learning disabilities
based on response to intervention is not only possible, but also enhances validity. The
case study should be read in conjunction with previous publications in which the
approaches and methods used in multivariate assessment and treatment are described
in more detail [5–9]. These can be accessed from the publisher free of charge online.

1.1 What is an response to intervention approach to classifying learning
difficulties?

The multivariate assessment and treatment programme implemented with Child H
follows Luria’s theories in conceptualising competencies in reading, writing, spelling
and numeracy as hierarchical and based on the development of automaticity [10].
Automaticity in reading, writing and spelling is linked to fluency on both functional
and neurological levels [11], and provides a basis for the development of higher-order
mental processing. Following Luria, there is thus value in providing fluency-based
interventions which can develop basic skills and competences in reading, writing,
spelling as well as numeracy, as these can then form a platform on which the scaf-
folding necessary to develop higher order functions can be built [12–14].

In working with Child H, the aim was to provide this type of functional platform,
by focusing on those areas of his functioning in which he had not yet developed
competencies based on automaticity. These areas were identified through assessment
based on ICD10 linked indicators (Note 2), which enabled Child H’s development as
well as his difficulties to be described functionally. Functional assessment then
enabled labelling to be avoided until such time as Child H had benefit of focused
multivariate treatment, and until such time as he was more developmentally and
neurologically mature.

As maturation took place, firm diagnosis and classification as dyslexic then became
to Child H’s benefit, as the classification could be linked both to longitudinal response
to interventions as well as to concessions related to his areas of ongoing difficulty.
Firm classification of Child H’s learning disability could also be based on incremental
validity [15–17] as the dyslexic label could be linked both to cross-sectional assessment
as well as longitudinal progress evaluation of his response to multivariate treatment
using particular types of methods and materials.

1.2 What is the logic of response to intervention classification?

There has been intense debate in the literature on assessment and classification of
learning difficulties between those who have advocated or rejected the practice of
classifying and labelling different types of reading disabilities, as outlined by Elliott
and Grigorenko [18]. The debate is based on a number of issues [19], in terms of
which response to intervention classification offers the possibility of more valid
evidence-based classification of learning disabilities.

The theoretical basis of the response to intervention model we use has been
described by others in the literature [20–23] as well as in a previous publication on our
work in this practice [9]. A response to intervention approach to classification of
learning disabilities has potential benefits in enabling labelling of learning difficulties
to be avoided until such time as there is compelling longitudinal evidence concerning
the particular nature of a child’s learning difficulties. This can be based both on

30

Recent Advances in the Study of Dyslexia



assessment and evidence concerning how a child copes with school while being pro-
vided with learning support.

There are a number of reasons why response to intervention classification of
learning disability is logical. One reason is that there is lack of agreement as to
typologies of learning disabilities, as well as to how these apply to children and adults.
Another is that there is a lack of consensus as to whether it is better to base diagnosis
of learning disabilities on purely functional descriptions of the behaviours associated
with how learning disabilities manifest in particular children (using terms such as
“backward reading”, “specific learning disorder, with impairment in reading” or
“specific reading retardation”). A third reason is that there is also concern as to
whether it is helpful to apply a label such as “dyslexia”, “developmental dyslexia”,
“dysgraphia” or “dyscalculia” to children for diagnostic purposes, and whether this
type of labelling can be prejudicial to children and their families.

In addition, much of the literature is based on the evidence that children’s learning
difficulties are specific [24–40], indicating that some developmental learning diffi-
culties in children may be built-in and immutable, whilst others may be trainable.
Assessment procedures and treatment programmes based on a response to interven-
tion model of classification are thus potentially valuable both to therapists and chil-
dren [20–22], as they work from the standpoint that classifications of learning
difficulties are provisional and emergent until such time as they can be based on
treatment validity [41].

On the one hand, this standpoint is based on the belief that it makes more sense
scientifically to work from a standpoint that treatment validity is increased if one
focuses on the evidence one sees, and if one bases treatment directly on evidence of
functioning, as well as the errors made by children. On the other hand, it is based on
clinical evidence that it makes more sense to work from diagnoses which have the
potential of changing from hypotheses to firm and persistent categories as treatment
progresses, based on a process of incremental validity [15, 17]. This is the logic of the
case study presented in this chapter.

2. Methodological issues

Unlike my doctoral research which involved an evaluative case study of curricu-
lum development in a programme based on participant observation [42–45], the case
study reported in this chapter has been based on a single case (N = 1) design involving
longitudinal observation and repeated measurement [46–50]. One purpose has been
to implement a changing criterion design to identify the effects of treatments that
have been continuously applied as well as varied [51, 52]. Another purpose has been to
analyse evidence from a number of indicators to establish gains made over time
[49, 53]. A third purpose has been to use common indicators to enable aggregation
with the results of other similar N = 1 case studies [54–57].

One limitation is that this case study is based on ex post facto analysis [58, 59].
As human memory is limited and ex post facto analyses are subject to misinter-
pretation [60–63], a behavioural diary based on a computer-based treatment file
supported by longitudinal written file notes has been used to record work done in the
sessions worked with the child [64–66]. This activity-based evidence of focuses and
types of longitudinal intervention has then been combined with analysis of school
reports as well as repeated measurement of outcomes based on use of psychometric
testing. The aim has been to link both focuses and sequences of treatment to progress
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in a time line recording use of methods and materials focused on the development of
basic skills in reading, writing and spelling as well as working memory for both
written words and written words in sequence. This type of treatment evidence has
then been combined with psychometric testing to enable firm classification of learn-
ing disability, based on the suggestions made by Vaughn and Fuchs [21], and Fletcher
and Vaughn [22].

As readers may have interests in methods and materials used in treatment, instru-
ments used in assessment as well methods used for evaluation of progress, this chapter
describes methods used in treatment, materials used in treatment as well as evidence
of outcomes based on longitudinal psychometric testing, using the types of psycho-
metric instruments commonly used in our country as indicators of underlying learn-
ing disabilities [6, 7]. Progress and outcomes are then presented descriptively, linked
to graphs.

There are many limitations in this type of descriptive case study on a methodolog-
ical as well as on an inferential level. One limitation is that ex post facto analysis is best
suited to description of relationships as opposed to statistical testing of results
[60, 62], and for this reason the case study focuses on practical as opposed to statisti-
cal significance of test results [67, 68]. Other limitations are implicit in the use of
interpretive multimethod analysis and reporting [69, 70], based on evidence from
repeated measurement, analysis of trends in school reports as well as visual analysis of
graphs of standard scores on psychometric tests [71, 72]. To counter these limitations
and increase the likelihood of unbiased and valid interpretation, a colleague has been
involved in both the psychometric testing and the analysis of Child H’s progress and
results [Note 3]. The aim has been to enable data, investigator and time triangulation
of longitudinal evidence, based on the suggestions for prolonged engagement and use
of multiple data points and multiple investigators made by Denzin [73, 74], and by
Guba and Lincoln [75, 76].

Ethically, in addition to parental permission, this case study follows the sugges-
tions made by Yin [59], who has recommended use of pseudonyms for purposes of
anonymity in reporting, and the checking of both reporting and interpretation both by
participants and by at least one external source [77]. The use of testing and test data
would comply with the standards applied by other practitioners working in our
country [6], as well as the suggestions for use of response to intervention assessment
made by others working internationally [23, 78].

2.1 Classification of particular type of learning disability on the basis of response
to intervention: a longitudinal case study

The purpose of the rest of this chapter is to present a longitudinal case study of a
single child (Child H), which illustrates the way in which children can be assessed and
then taught using a response to intervention approach. Learning difficulties in chil-
dren are defined as functional difficulties in learning and adjustment to school and
conceptualised as multivariate [79–82] requiring a combination of different types of
interventions (Note 4).

Initial assessment is thus conducted functionally, with the aim of establishing the
child’s areas of difficulty. Interventions are then normally longitudinal and conducted
side by side with the curriculum taught in the child’s school. Firm classification as
dyslexic, dysgraphic or dyscalculaic can then be based on evidence which is incre-
mental as well as multimethod, based on a process of both cross-sectional and longi-
tudinal triangulation [83–85].
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The model for classification has been described in a previous publication [9], and
the aim of the case study provided in this chapter is to provide evidence of how the
model can be applied in practice. This will be done through an extended case study of
a child with learning difficulty, who has been involved in working with my practice
for a number of years. The child’s development will be described longitudinally from
the time he was first assessed at age nine through to the time of transition from
primary school to high school at age thirteen. At this point, based on longitudinal
evidence, firm classification as dyslexic was made, linked to concessions in reading,
spelling and rate of work.

The model for response to intervention classification of learning disabilities is
reflected in Figure 1 below. It will be noted that the model is multimethod, based on
summative assessment linked to progress evaluation of longitudinal interventions
conducted across a number of areas of functional difficulty. The model enables incre-
mental validity, based on triangulation across different data points over time [15, 86].

Figure 1.
Classification of learning disabilities based on response to multivariate fluency-based interventions.
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In applying the model, firm classification of Child H’s learning disability was
avoided until such time as there was longitudinal and cumulative evidence concerning
his response to the particular methods used in his multivariate treatment programme.
At the point of transition from primary school to high school level, classification as
dyslexic, dysgraphic or dyscalculaic could be based on both incremental and treat-
ment validities, through analysis of evidence of his response to particular methods,
materials as well as teaching techniques. It could also be based on a combination of
assessment methods [17, 41].

2.1.1 Child H’s background

Child H was at a Model C government school in Grade 3 at time of initial assess-
ment (Note 5). His parents made contact with me in September 2016, indicating that
Child H had difficulties with learning which had not been evident at the start of his
primary schooling. These started to manifest as he moved from the foundation level
into middle school.

As Child H was engaging, cooperative, well-spoken and well mannered, his school
reports made no mention of any reading, writing, spelling or learning issues. How-
ever, as Child H moved up primary school, his difficulties with reading, writing,
spelling and rate of work were increasingly evident to his parents.

There was a family history of learning difficulties. Child H’s father had learning
problems as a child. Child H’s younger brother also had reading, writing and spelling
difficulties from the start of his schooling, but overcame these through focused ther-
apy. For these reasons, Child H’s parents referred Child H to me for assessment.

2.1.2 Problems highlighted in initial interview and parent questionnaire

• Issues with writing and completing work.

• Spelling and phonic difficulties.

• Difficulties with phonetic spelling.

• Reading fluency difficulties.

• Guessing rather than analysing words, affecting both reading and rate of work.

• Difficulties with completing creative writing tasks.

• Lowered confidence due to awareness of difficulties.

• Familial difficulty (dad had learning difficulties as child; younger brother also
had learning difficulties).

2.1.3 Strengths highlighted in initial interview and parent questionnaire

• Social abilities and friendships at school.

• Leadership in scouting and cubs.
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• Good visual memory which is used for remembering spelling.

• Good at swimming and other sports.

• Interest in outdoor activities such as fishing.

• Spatial competence as indicated by interests in Lego and computers.

2.1.4 Initial assessment

The following tests were administered in the initial sessions with Child H:
Buck’s House Tree Person Test, the Bender Gestalt Test, the Peabody Picture-

Language Vocabulary Test, the Schonell One Word Spelling Test, the Holborn Read-
ing Scale and the Schonell Graded Dictation Tests (Tests A and B). These test-based
evidences were supplemented by implementation of a set of Phonic Inventories (Note
6) as well as pragmatic language tasks involving (a) analysis of a spontaneous writing
sample, (b) analysis of school books and (c) analysis and comprehension of a picture
story, as well as an IQ (the WISC IV UK) (Figure 2).

2.2 Child H: profile of results from initial testing of basic skills here

Initial testing indicated that Child H had adequate vocabulary for age level, but had
one word reading difficulties, sentence reading difficulties, one word spelling diffi-
culties, sequential spelling difficulties and problems with sound/letter associations
indicating difficulties with phonics. There were also a number of reversals in writing
(e.g. b/d) as well as difficulties with rate of work. Observation indicated that Child H
was a very well-mannered and engaging child, but that there was evidence of both
attentional and focus difficulties. There were also indicators of under-confidence in
Child H’s drawings as well as anxiety indicators in the Bender Gestalt Test, suggesting
that his attentional difficulties could be linked to performance anxiety.

Figure 2.
Child H – profile of results from initial testing of basic skills.
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There were a number of indicators of potential learning disability in the case history,
as well as evidence of lowered scores in reading, writing and spelling from the two
initial sessions conducted with Child H. In addition, there was evidence of phonic errors
made on both short and long vowel sounds as well as beginning and ending blends and
clusters, slow rate of reading, slow rate of work and spelling errors on pragmatic tasks as
well as rate of work difficulties and spelling errors in Child H’s schoolwork.

As there was evidence of fluency-based difficulties affecting accuracy and rate of
reading, as well as evidence of difficulties with rate and spelling of written work, more
in-depth testing was conducted to establish Child H’s cognitive profile, as well as
testing using the Phonic Inventories [87–90] to establish Child H’s patterns of phonic
errors. These results are reported below.

2.2.1 Child H’s profile on the WISC IV (UK)

Child H’s performance on the different subtests of the WISC IV (UK) [91] is
summarised in Table 1, which presents the profile of standard scores obtained in the

Verbal Comprehension Perceptual Reasoning

Subtest What subtest measures Standard
score

Subtest What subtest
measures

Standard
score

Similarities Verbal abstract reasoning
and word finding ability.

14 Block
Design

Abstract non-verbal
reasoning, spatial
perception and
organisation.

9

Vocabulary Ability to explain the
meaning of words.

9 Picture
Concepts

Abstract ability to
analyse and classify
pictorial information.

11

Comprehension Social understanding and
judgement.

10 Matrix
Reasoning

Non-verbal abstract
reasoning and concept

formation.

8

Working Memory Processing Speed

Subtest What subtest measures Standard
Score

Subtest What subtest
measures

Standard
score

Digit Span Short-term auditory
memory.

11 Coding Ability to work at
speed in applying a

simple code
accurately and in

sequence.

5

Letter-Number
Sequencing

Ability to manipulate
letters and numbers

sequentially by holding
them in short term and

working memory.

12 Symbol
Search

Ability to work at
speed in establishing
whether particular

symbols are present or
absent.

8

Note. In the above table, a standard score is a scaled score relative to a normal curve, where the average score would be a
score of 10. Scores higher than 12 indicate above average performance relative to age level, indicating potential areas of
cognitive strength. Scores lower than 8 indicate below average performance relative to age level, indicating potential areas
of cognitive weakness. This type of profile interpretation needs to be conducted cautiously and substantiated against other
information, as any scaled score is subject to measurement error.

Table 1.
Child H – profile of standard scores on WISC IV (UK) (September 2016).
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verbal comprehension, perceptual reasoning, working memory and processing speed
areas of the test. This was analysed for indicators of strength and weakness in cogni-
tive processing, as well as indicators of the strategies Child H employed in processing
information of different types.

2.2.2 Profile of child H on the WISC IV (UK) about here

It was evident from the profile that Child H’s performance in all areas of the IQ was
in the normal range. However, there was evidence of scatter in level of performance
both within and across different areas of the test, indicating that he was likely to have
adapted to his difficulties at school using particular learning strategies linked to
strengths and weaknesses in how he perceived, processed and remembered informa-
tion (Note 7). The verbal comprehension scores indicated that Child H had well-
developed verbal reasoning ability, and average vocabulary, comprehension, general
knowledge and verbal classification abilities relative to age level. The perceptual
reasoning side of the test indicated adequately developed perceptual and spatial abil-
ities relative to age level, but weakness in non-verbal reasoning, while the scores in the
working memory side indicated good short-term auditory memory as well as good
sequential memory for letters and numbers.

There were, however, difficulties in the processing speed areas of the test, with
weakness in symbol search and particular weakness in coding. Low scores on the 20
coding test of the WISC are often associated with difficulties in reading and spelling
[92–95]. Combined with low scores in symbol search, this indicated difficulties with
rate of processing symbolic information, as well as difficulties in coding information
as well as recoding information from memory.

Overall the IQ profile provided evidence of scatter in the test scores indicative of
strengths and weaknesses in particular types of cognitive and language processing.
This will be evident from the graph presented below, in which the standard scores on
the test are grouped by cognitive area (Figure 3).

Figure 3.
Child H – profile of standard scores on WISC IV (UK) (September 2016) grouped by cognitive area.

37

Multivariate Treatment of Dyslexia, Dysgraphia and Dyscalculia
DOI: http://dx.doi.org/10.5772/intechopen.110287



2.2.3 Child H profile of standard scores on WISC IV (UK) (September 2016) grouped
by cognitive area here

Overall, the indications from the profile were that Child H had particular strengths
in verbal reasoning and working memory, but weaknesses affecting perceptual devel-
opment as well as processing speed. Coding was a particular area of difficulty indicat-
ing needs for intervention in developing sequential working memory for words. There
were also indications from the IQ that Child H’s strengths in other working memory
areas could be used as the basis for interventions to improve his functioning in writing
and spelling.

2.2.4 Child H’s profile on the phonic inventories

As Child H was in Grade 3 at school, the first of the three levels of the Phonic
Inventories were also administered, and error analysis conducted. Child H’s profile
indicated high error scores on:

• Beginning consonant blends.

• Ending consonant blends.

• Medial vowels in words based on short vowel sounds.

Overall, Child H’s pattern of errors on the phonic inventories provided indicators
of both phonological and phonic difficulties. A high incidence of errors on ending
consonant blends on this instrument [96–98] is associated with learning disabilities.
Number of medial vowel errors is also an indicator of learning disability both in
primary school age children [99, 100] and in high school children [101].

The profile of errors on the instrument was thus used as corroborating evidence of
the presence of a learning disability, while also providing evidence of specific areas of
learning need. In addition, the profile was analysed to identify specific phonic errors
and error types which could be targeted for instruction [102–104].

3. Functional classification of child H’s learning difficulties

The conclusion was that the tests of basic reading, writing and spelling skills
fell well below what would be expected in terms of age level as well as Child H’s
overall level of cognitive performance, enabling diagnosis of a reading disorder
under DSM-IV code 315.00 (Note 8), as well as a disorder of written expression
in terms of the diagnostic criteria for DSM-IV code 315.2 (Note 9). As there were
also attentional and focus difficulties possibly linked to anxiety and emotionality
around school performance or to neurological immaturity or to a combination
of both physiological and emotional factors, an additional ICD10 classification of
Z 73.3 (Stress, not elsewhere classified) could be applied in working with Child C.

Based on the results from assessment, Child H was thus classified for medical aid
purposes as having developmental learning difficulties affecting a number of areas of
scholastic functioning. The classification provided was functional, based on the use of
ICD10 indicators linked to the presence of a number of areas of difficulty, as
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presented in Tables 2 and 3 below. This was done to avoid labelling Child H as either
dyslexic or dysgraphic until such time as the different types of intervention in his
programme had been implemented.

3.1 Child H—areas of functional difficulty identified in initial assessment here

3.1.1 Child H—linking areas of assessment with focuses of treatment here

The steps summarised in Table 2 and 3 were taken in order to ensure that the
ICD10 indicators would be linked to different areas and different types of interven-
tion in a multivariate treatment programme. If Child H’s learning difficulties

Sources of Evidence Areas of Difficulty

Initial Interview ### Oral Reading Fluency

Child and Family History ### Silent Reading

Previous Assessments and School
Reports

### Phonic Analysis and
Synthesis

Scholastic Testing ### Oral Reading
Comprehension

Cognitive Testing ### Silent Reading
Comprehension

Verbal Processing Oral Language Expression

Non-verbal Processing ### Written Language
Expression

Dimensions of Working
Memory

### Working Memory: Single
Words

Processing Speed ### Working Memory: Words
in

Sequence

Potential Mediating Variables Number Concepts

### Focus and Attentional
Indicators

Arithmetic Processes

### Indications of Hyperactivity ### Reading of story sums

Auditory Processing Indicators ### Comprehension of story
sums

Indicators of Phonological
Difficulties

Units of Measurement

### Indicators of Phonic
Difficulties

Dates and Time

### Visual processing indicators Fractionation

### Emotional or anxiety factors ### Maths problem-solving

Key: ### Indicators linked to ICD 10 Descriptors Present.

Table 2.
Child H – areas of functional difficulty identified in initial assessment.
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persisted, firm classification as learning disabled could then be based not only on
cross-sectional psychometric testing, but also on evidence from gain scores (Note 10)
linked to progress evaluation of Child H’s response to the interventions in his
programme.

Progress evaluation would thus be based on the one hand to analysis of the con-
tinuing low areas in his assessment, and on the other to Child H’s response to specific
areas and types of intervention. Firm classification and labelling of type of learning
disability could then be linked to concessions.

Sources of Evidence Focuses of Treatment

Initial Interview ### Oral Reading Fluency

Child and Family History ### Silent Reading

Previous Assessments and
School Reports

### Phonic Analysis and
Synthesis

Scholastic Testing ### Oral Reading
Comprehension

Cognitive Testing ### Silent Reading
Comprehension

Verbal Processing Oral Language
Expression

Non-verbal Processing ### Written Language
Expression

Dimensions of Working
Memory

### Working Memory:
Single Words

Processing Speed ### Working Memory:
Words in sequence

Identification of
Mediating Variables

Number Concepts

### Focus and Attentional
Indicators

Arithmetic Processes

### Indications of
Hyperactivity

### Reading of story
sums

Auditory Processing
Indicators

### Comprehension of
story sums

Indicators of
Phonological
Difficulties

Units of Measurement

### Indicators of Phonic
Difficulties

Dates and Time

### Visual processing
indicators

Fractionation

### Emotional or anxiety
factors

### Maths problem-
solving

Key: ### Indicators linked to ICD 10 Descriptors Present.

Table 3.
Child H – linking areas of assessment with focuses of treatment.
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3.1.2 Development of an individual programme

As initial assessment indicated that Child H had difficulties affecting a number of
functional areas, his individual programme was conceptualised as multivariate,
requiring a number of interventions. These are summarised in Figure 4 below.

Figure 4.
Child H’s individual programme.
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3.1.3 Child H’s individual programme here

Child H’s programme was thus conceptualised as linked to a number of areas of
need. The reading side of the programme would be based on interventions aimed at
establishing basic phonological and phonic skills, as well as skills in both synthetic,
and analytical phonics. In addition, there would be interventions designed to improve
Child H’s skills in word reading as well as to establish his fluency in sequential reading
as the basis for improving reading comprehension. These areas would then form the
basis for learning support enabling Child H to improve in the types of language and
reading comprehension tasks he was being given in the classroom in Grade 4, as well
as to cope with the reading and comprehension requirements of word and story sums
at Grade 3 level.

In addition to the reading side of the programme, there would be interventions
aimed at establishing basic skills in spelling and writing, which were also influencing
Child H’s ability to achieve in classroom-based tasks, as well as to keep up with the
amount of work and rate of work required. These areas of the programme would be
commenced by teaching Child H how to use phonological referencing to analyse the
structure of the words he was being asked to learn for his spelling tests at school. This
would be done by focusing on the consonant blends and vowel digraphs in these
words using a seven vowel analytical system, with the aim of making the vowel
system used in English orthography transparent.

Use of the Seven Vowel Phonic Analysis System would initially be introduced
through work with graded phonically based material. In order to link the writing and
spelling side of the intervention with the work being done in the reading side of Child
H’s programme, this would be done using graded written material drawn from the
reading fluency books Child H had completed. This would work from Child H’s spatial
strengths, using methods which combined phonic analysis with word, sentence and
paragraph revisualisation to develop sequential working memory for words. This
would then form the basis for work with a variety of written material directed at
establishing fluency in sequential writing and spelling.

The different interventions would be implemented in therapy conducted in
hour long sessions conducted once per week, with carry-over through
reinforcement by Child H’s parents at home using electronic materials drawn from
the practice’s database (Note 11). There would also be a family-based counselling
intervention to enable the different areas of the programme to be implemented side
by side with as well as linked to Child H’s school work. Work ethic and motivation
would be maintained through a reward system based on hundred squares and points
(Note 12).

3.1.4 Child H’s initial programme: focus on reading fluency side by side with the
development of phonic skills

Owing to the evidence that Child H’s reading, writing and spelling problems were
linked to phonological and phonic difficulties, the methods and materials used in
Child H’s initial programme targeted reading, writing and spelling fluency linked to
interventions focusing on the development of phonic skills. The methods and mate-
rials used in the reading fluency side of Child H’s programme are described in more
detail in Potter [5], while the methods and materials introduced at the initial stage of
Child H’s writing and spelling fluency programme are described in Potter [6] as well as
in Potter [8, 9].
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The interventions for the development of phonic skills involved use of phonogram
and rime cards to target Child H’s errors on the phonic inventories, to support work
done using phonological referencing [105, 106]. This focused on teaching Child H how
to code from the letters used in rhyming word families back to the movements of the
mouth accompanying the sounds made when reading the words, and then how to
reverse code from the sequence of sounds made in the spoken word back to the
written words.

Focus was initially placed on working with families of rhyming words based on
similar phonological and phonemic elements. The sequence of the materials used
followed the phonologically and phonically based stages in spelling described by
Moats [107, 108], as well as the phonically based stages in teaching spelling in South
African primary schools, which are based on use of word families. Phonic
associations based on short and long vowel sounds were then reinforced by being
introduced side by side with reading fluency activities using our foundation level and
then our basic level readers, with the aim of developing the variety of phonic associ-
ations as well as the span of working memory necessary to read, write and spell words
in sequence [105].

3.1.5 Use of phonological referencing and revisualisation in developing writing and
spelling fluency

The materials used in Child H’s phonological referencing programme were
designed to target the specific phonic errors as well as the types of phonic errors he
had made on the Phonic Inventories, whilst at the same time developing the working
memory skills necessary to write words individually and in sequence. These were thus
written and then taught with these two aims in mind.

These were introduced working from Child H’s spatial strengths. One reason for
this was that his cognitive test profile indicated that he was a spatially competent
child. Another was that pragmatic testing indicated that he had the ability to use
eidetic imagery in recalling letter strings and written words (Note 13). These cognitive
strengths indicated that phonic associations could be taught using phonological
referencing in conjunction with revisualisation. These methods implied building the
areas of phonic weakness through methods enabling Child H to use his good visuali-
sation and visual memory abilities in recalling words.

For this reason, focus was placed on working with families of between five and
seven words, each of which was based on use of a similar consonant blend of cluster.
As the IQ profile indicated that Child H had coding difficulties, the aim was to use
Child H’s visualisation and visual memory integrities to develop the phonological and
phonic working memory integrities necessary to write individual words accurately, as
well as the ability to write words accurately in sequence (Note 14).

In teaching the tch ending in short vowel words, for example, the following words
were written in Child H’s writing book.

• ditch.

• patch.

• fetch.
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• botch.

• hutch.

• stretch.

The letters making the vowel sound in each of the words in the /tch/ family were
then identified and underlined in colour. The phonological referencing process then
involved teaching Child H how to code from the sequence of written letters in each
word back to the mouth movements accompanying the sounds made when the word
was spoken orally, and then how to recode from the sounds back to the sequence of
letters in the word.

These associations were taught through activities in which the hand was placed
under the chin, as well as through use of a mirror tile to enable Child H to match the
way his mouth opened in making each vowel sound and the way his mouth closed in
making each consonant sound. This was done through an activity-based process, in
which Child H was asked to:

a. Point to the written word on the page and say it.

b. Look at the consonant letters at the beginning of the written word. Say the
sound of these letters out loud.

c. Look at the vowel letter in the middle of the written word. Say the sound of this
letter out loud.

d. Look at the consonant letters at the end of the written word. Say the sound of
these letters out loud.

e. The ch phonic rule at the beginning of words and the tch phonic rule at the end
of short vowel words was then taught by focusing on how the beginning sound,
the middle sound and the ending sound work together to make each word, and
how the tch phonic rule applied in each word.

This sequence of activities was first used to teach Child H how to code from
the component sounds and letters in each word in the tch family, by linking when
the word was spoken out loud with the letters used when the word was written
down, and to recode from the sequence of sounds back to the written sequence
of letters. Each of the words in the tch family was then contextualised in language
by being used in sequence in a short sentence. The sentence was then written
down by Child H, and the vowel or vowels in each word in the sentence then
underlined in colour. Once this had been done, each word in the sentence was
revisualised in sequence, and the sentence was then written by Child H from
memory (Note 15).

The aim was thus to teach Child H how to identify the letters making particular
sounds as well as combinations of letters making particular sounds in written words,
and then to recode from particular sounds back to particular letters and sequences of
letters in these words. This type of instruction was introduced side by side with work
targeting other areas of difficulty identified in the initial assessment, as described in
the following section.
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3.1.6 Development of formats to support side by side implementation of treatment in a
number of areas

The materials used in Child H’s phonological referencing programme focused
initially on specific errors made on the phonic inventories. This was introduced side
by side with reading fluency work, as well as work in language, reading comprehen-
sion and maths.

As the aim was to provide graded materials in each of the areas in which Child H
needed developmental work, his initial programme was implemented using a format
system (Note 16), based on graded activities linked to electronic materials in the
practice’s database (Table 4).

3.1.7 Child H—Learning cycle four implemented 15th October 2016 here

Child H’s initial programme was thus conceptualised as multivariate, and based on
sequences of activities which had the common aim of developing fluency in reading,
writing and spelling. Reading comprehension and proficiency in both processing and
use of written language were conceptualised as linked to fluency in these areas, as well
as to the development of working memory for individual words and sequence of
words. Graded materials were then used to support work in each of these areas.

4. Linking the development of phonic associations, visual memory and
sequential working memory skills

The aim of Child H’s programme was to focus on needs identified in the assessment
process, using strategies and methods linked to his strengths in cognitive processing
and working memory. As the evidence indicated that he had underlying phonological
and phonic difficulties, phonological referencing would be used to teach Child H how
to code from the component sounds and letters in written words, by linking specific
letters and sequences of letters with the sounds made when the words were spoken
out loud with the letters used when the words were written down.

Focus would also be placed on teaching Child H how to recode from the
sequence of sounds back to the written sequences of letters in words. This would be
done both to teach Child H specific phonic associations between sounds and letters, as
well as to attempt to address the difficulties with coding identified during the initial
assessment process.

Once Child H had established the use of phonological referencing as a method for
analysing the letters used to represent vowel sounds in rhyming words presented in
families, colour coding of vowel letters and use of visualisation would be used to enable
Child H to remember the sequences of letters used to represent the sequences of sounds
in individual words, and the sequences of letters used to represent the sequences of
sounds made in sequences of words in sentences. The aim was to link reading, writing
and spelling through activities which used Child H’s strengths in visualisation to teach
the phonic associations he had difficulty in learning and remembering.

This was done using the following method:

• Child H was taught how to use phonological referencing to identify the letters
used to represent the vowel. Sound in words with one syllable, the vowel sounds
in words with more than one syllable and the vowel sounds in sequences of words.
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First activity Second activity Third activity

Day
One

Repetitive
Paired Reading
Using 3 x 3 Oral
Impress
Method

Use Level One and Two Phonogram and Rime
Cards to build word families based on errors
from phonic inventory
The tch word family
ditch
patch
fetch
botch
hutch
stretch
Write the words in the family in your writing
book.
Phonologically reference and then underline
the vowel in each word in colour using
coloured pencils.
Draw a picture next to each word to show its
meaning.

Now write the following sentences
based on each word:
The witch has a black hat.
Can the string stretch?
That man will botch the job.
She has a red patch on the back of
her dress.
My dog will run and fetch this stick.
Underline the vowels in each word
in each sentence in colour.
Revisualise words in each sentence
in sequence. Learn the words in each
sentence in order.
Test each sentence by dictation.

Day
Two

Paired reading
3 x 3 Oral
Impress
Method

Test-based Language
Programme:
Level One Test 4
Creative writing

Maths problem-solving
Level One Test 3
Working with Story Sums

Day
Three

Test-based
Language
Programme:
Level One
Test 4
Written
language
exercises

Underline vowels in sentences in written
language work on Level One Test 4 in colour.
Learn these sentences using revisualisation.
Test sentences through dictation.

Test-based Maths System
Level Three Test 4
2 Times Table: Numerical Reasoning
5 Times Table: Numerical Reasoning
10 Times Table: Numerical
Reasoning

Day
Four

Reading
comprehension
activity
Reading
comprehension
Comprehension
level two. Snow
White

Maths extension activity:
level-2-multiplication-table-2-5-10-missing-
factor-a
level-2-multiplication-table-2-5-10-missing-
factor-b
Maths reinforcement activity:
level-2-multiplication-table-5-missing-factor-
b
level-2-multiplication-table-10-missing-
factor-b

Self-structured language
development work using audible
book
“Harry Potter and the Philosopher’s
Stone”

Notes for Child H’s parents:
Note 1: As your child has reading fluency difficulties, it will greatly assist if you can undertake repetitive paired reading working
with him. Use the method outlined in your parent implementer’s manual for this, working for a 20 minute session four times a
week.
Note 2: As discussed, the initial assessment also indicates that your child also has a number of difficulties with phonics. These
affect his use of consonant blends as the beginning and end of words.
These affect the following beginning blends.
sk/ cl/ qu/.
and the following ending blends.
/ft. /st /ff /nk /sh /tch /dge /ngth.
He also has some difficulties with identifying the correct letter to represent the /a/ and /e/ and /i/ short vowel sounds. He still
reverses the /b/ and /d/ in certain words.
These difficulties indicate underlying phonological problems which affect writing and spelling. These need to be worked within
his writing book using our Level One phonogram and rime cards to build word families targeting the errors highlighted above.
The words in the word families then need to be used in sentences, learned and then tested.
Note 3: I have provided you with electronic materials to support the activities in the format by email. These can be used for
additional sessions conducted at home to reinforce and support your child’s programme.

Table 4.
Child H – learning cycle four implemented 15th October 2016.
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• The letters representing the vowel sounds in each word in the sentence were then
underlined in colour.

• Once this had been done, each word in the sentence was revisualised in sequence.

• The sentence was then written by Child H from memory.

Writing and spelling fluency was thus conceptualised as linked to Child H’s ability
to retrieve the sequences of letters used to represent sounds in words accurately and
quickly. Accuracy and rate of writing would then be developed through a hierarchy of
methods which aimed to link the development of phonic associations, visual memory
and working memory for individual words and sequences of words, as outlined in
Figure 5 below.

Figure 5.
Methods linking phonic analysis, visual memory for strings of letters and words and sequential working memory for
written words, phrases, sentences and paragraphs.
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4.1 Methods linking phonic analysis, visual memory for strings of letters and
words and sequential working memory for written words, phrases, sentences
and paragraphs here

4.1.1 Methods to develop rapid processing and working memory for words

The aim at each level in Child H’s writing and spelling fluency programme was to
link the development of phonic analysis, working memory for individual words and
sequential working memory skills. This would be done using methods which com-
bined phonological referencing and phonic analysis with use of Child H’s strengths in
visualisation as well as in visual memory.

Phonological referencing and phonic analysis would be used as a means of coding
the sequences of letters used in representing sounds in individual words and
sequences of words. Visualisation and revisualisation would then be used to develop
working memory for individual words and sequences of words.

This was done at each of the stages in Child H’s writing and spelling fluency
programme, as described in the sections following.

4.1.2 Stage one in child H’s writing and spelling fluency programme: using phonological
referencing to code and recode phonic associations

Stage One of Child H’s writing and spelling fluency programme involved a process
in which:

• Child H was taught to map the associations between the sequences of letters.

• used in words and the sequences of sounds used when words are spoken orally.

• through phonological referencing, as well as through use of phonogram and rime
cards.

• He was taught that each written word is logical and can be analysed on the
principle that “what we say is what we write”.

• He was asked to read words, and then cover them and write them from memory.

• He was then shown how to use revisualisation to remember the sequences
of letters used in individual words and the sequences of words in used in
sentences.

As Child H had phonological difficulties affecting the development of his phonic
skills, the aim was to develop his phonological and phonic abilities, while at the same
time developing the sequential working memory integrities necessary to store indi-
vidual words as well sequences of words in working memory. This was done by
working with rhyming words in the context of single sentences, and then with
sequences of sentences.

At this stage Child H’s working memory for individual words was tested orally and
in writing. His sequential working memory for words was tested through dictation of
the words he had revisualised in sequence. Any words on which spelling errors were
made were then relearned using occlusion (Note 17).
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4.1.3 Stage two in child H’s writing and spelling fluency programme: increasing the
transparency of written English through use of a seven vowel phonic analysis system

Child H’s phonic inventories indicated that he made many errors on words based
on long vowel sounds. He also had difficulties with remembering the sequences of
letters used to represent long vowel sound in words. These difficulties affected his
ability to write and spell fluently in the classroom.

Child H had been taught at school through use of word families and weekly
spelling tests, but had difficulties in retaining and remembering the words he had
been taught. For this reason in Stage Two of Child H’s writing and spelling fluency
programme he was taught using a Seven Vowel Phonic Analysis System designed to
increase the transparency of written English.

The logic of teaching seven as opposed to five vowels was based on the consisten-
cies in the way the English language is written down on paper. Phonological
referencing was used to teach Child H that the two main consistencies are that:

• the long vowel sounds are usually written using combinations of the five letters a,
e, i, o and u. These are usually written in pairs (called vowel digraphs).

• the long vowel sounds can be mapped from the combinations of letters used to
write long vowel sound in words back to the sounds made when the words at
spoken orally. These can be identified from the sounds made when the mouth
opens to make the vowel sounds.

Child H was then shown that there are also other consistencies in the way the
English language is written down on paper, as follows:

• the letter /y/ can act as a vowel at the end of words (as in “my”, “try” and “fly”).

• the letter /y/ can act as a vowel when written in combination with another vowel
letter at the end of words (as in “day” or “toy”, or “guy”).

• in addition, the letter /w/ can also act as a vowel when written in combination
with another vowel letter at the end of words (as in “cow” or “law” or “few” or
“grew”).

This was the logic applied in the Seven Vowel Phonic Analysis System, which was
taught using Phonological Referencing based on two simple rules:

a. The letters a, e, i, o and u act as vowels in all positions in words.

b. The letters y and w can act as vowels at the end of words and also at the end of
syllables in words.

5. Applying the seven vowel phonic analysis system in stage two of child
H’s writing and spelling programme

In Stage One of Child H’s writing and spelling fluency programme, he had been
taught that the vowel sounds are made when the mouth opens, and consonant sounds
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are made when the mouth closes. This had been done working with a mirror tile so
that he could listen to and speak the sounds in words while looking at how his mouth
moved when making the consonant and the vowel sounds. He was also shown that he
could phonically analyse words by putting his or her hand under his chin to feel how
his mouth moved when saying words while as the same time using the mirror to look
at how his mouth moved when saying words.

At Stage Two of his writing and spelling fluency programme, written words and
printed words drawn from the content of our reading fluency books were used to
show Child H that each word is based on at least one vowel sound, and that what we
say is what we write. This consistency was taught by analysing both single words and
sequences of words in sentences. This was done by using printed material drawn from
reading fluency books from our series, which Child H had read and used both for
repetitive paired reading and had also used as workbooks for drawing and illustration.

The method used was as follows:

• Child H was asked to copy a short paragraph from a completed reading fluency
book into his writing book.

• Phonic analysis of each word in each sentence was then undertaken using
coloured pencil crayons to map from the spoken words map to the letters used in
the written words.

• The letters used to represent the vowels in each word he had written in his
writing book were then underlined in colour.

Phonological referencing was thus used in conjunction with colour coding to teach
Child H how to phonically analyse individual words and sequences of words in
sentences, and then in paragraphs drawn from the phonically based written material
in our reading fluency books (Note on the fact that these are both phonically based
and graded). Phonological referencing provided a simple activity-based process for
identifying the letters which made the vowel sounds in each written word.

This then enabled the logic of the Seven Vowel Phonic Analysis System to be used
to code from the written words back to the spoken words, and then to recode from the
spoken words back to the written words in sequence. After being phonically
analysed, these colour coded words were then revisualised in sequence and written
from memory.

5.1 Stage three: increasing span of sequential working memory for words

Once Child H was able to recall sentences of between five and seven words
accurately, span of sequential working memory was increased by work with sentences
of increasing length, as well as by work with increasing numbers of sentences in
sequence. As our reading fluency materials are graded and phonically based, words,
sentences and paragraphs could be drawn from these as the basis for Stage Two
activities which linked reading, writing, spelling and sequential working memory
work.

Span of sequential working memory could then be increased by initially
revisualising single sentences and then more than one sentence at a time. This took
place gradually, first focusing on developing Child H’s ability to analyse, revisualise
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and then write the sequences of phonically based words in a single sentence
accurately, and then on increasing his span of sequential working memory by
developing his ability to write more sequence of words in more than one sentence
accurately.

Once it was apparent from Child H’s written output that he was able to memorise
and write three sentences drawn from a phonically based paragraph accurately, more
complex graded paragraphs and sequences of paragraphs were then introduced. This
was done in Stage Three of Child H’s writing and spelling fluency programme using
targeted revisualisation.

This was done using materials and methods from the Targeted Analysis,
Revisualisation and Sequential Spelling Programme, which is described in the section
following.

5.1.1 Stage four in child H’s writing and spelling fluency programme: introducing the
targeted analysis, revisualisation and sequential spelling programme

As its name implies, the Targeted Analysis, Revisualisation and Sequential Spelling
Programme aims to use targeted revisualisation to develop the ability to recall the
words used in individual sentences and sequences of sentences accurately. This is
done working with graded paragraphs.

At Stage Four in Child H’s writing and spelling fluency programme, he was
placed on graded material drawn from Schonell’s Graded Dictation programme. As the
content of Schonell’s programme was written more than 50 years ago, some of the
paragraphs were clearly dated, while others expressed content which was felt to be
inappropriate and possibly offensive. These paragraphs were redrafted.

For this reason, the material was checked and then revised or rewritten. The
content was then supplemented by other graded material using different language
registers, as well as content drawn from Child H’s school books.

This was introduced using the following hierarchy of activity-based methods
(Figure 6):

Figure 6.
Hierarchy of activity-based methods applied in the targeted analysis, revisualisation and sequential spelling
Programme.
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6. Hierarchy of activity-based methods applied in the targeted analysis,
revisualisation and sequential spelling programme here

The aim of using this hierarchy of methods was to extend use of both Phonological
Referencing and use of the Seven Vowel Phonic Analysis System in targeting a wider
variety of written words in which the vowel sounds were made with more than one
letter. This was done in the following way:

• Words in the paragraph which more than one letter was used to represent the
vowel sound or vowel sounds were identified as target words.

• The target words were first listed by Child H in his writing book and then typed
on the computer.

• The letters used to represent the vowel sounds were then phonologically
referenced and colour coded.

After this, the written and typed words were syllabified, so that words based on
more than one syllable could be divided spatially to reduce the number of letters into
manageable chunks for purposes of revisualisation. The words were then revisualised
individually and in sequence, using methods in which both phonic analysis and use of
visualisation were combined in the revisualisation process.

6.1 Applying the seven vowel phonic analysis system to written language based
on different language registers

In Stage Four of Child H’s writing and spelling fluency programme, he was thus
taught how to apply the targeted revisualisation process using graded paragraphs,
with the aim of developing working memory for individual words as well as words in
sequence. Span of working memory was then increased by using graded written
paragraphs based on different language registers used in different contexts. This was
done as follows:

a. Child H was first taught how to use both phonological referencing and the
Seven Vowel Phonic Analysis System to colour code the seven letters used to
represent the vowel sounds in written words drawn from paragraphs of
increasing length and phonic complexity.

b. As in Stage Three of his writing and spelling fluency programme, this
involved focusing on the use of the letters a, e, i, o and u to represent short
and long vowel sounds in all positions in words and the use of the letters y and w
to represent short and long vowel sounds in positions at or near the end of
words.

c. Phonic analysis and revisualisation were then combined to develop
working memory for words in which more than one letter was used to
represent the vowel sounds. After being identified, listed in writing, typed and
colour coded, the target words were then syllabified and revisualised in
sequence.
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d. The targeted revisualisation methods were then applied to develop working
memory for words in sequence, working with paragraphs which increased in
length and phonic complexity.

The aim of the methods used in Stage Four of Child H’s writing and spelling
fluency programme was thus to enable Child H to use his good visual memory and
spatial competencies to address his phonological and phonic difficulties, by use of
phonological referencing, phonic analysis and revisualisation in developing working
memory for individual words and for words in sequence. This was done by drawing
on Child H’s visual and spatial strengths in teaching him how to code and then recode
the sequences of letters used in writing words accurately.

The combination of phonic analysis and revisualisation methods was applied
repetitively in implementing the sequence of graded paragraphs used in the
programme. This was also documented in a parent implementer’s manual (reference)
so that the methods used in The Targeted Analysis, Revisualisation and Sequential
Spelling Programme could be reinforced with work done by Child H’s parents at
home.

7. Use of clinical teaching in programme implementation

In implementing the activities described above, each session worked with Child H
was implemented using clinical teaching on the following action research-based model
(Figure 7). This was done to enable the focuses and sequence of instruction in the
programme to be based on evidence from cognitive testing combined with pragmatic
evidence indicating how Child H learned. It was also done to evidence from imple-
mentation to be used to establish how Child H learned optimally in working to address
his phonological and phonic weaknesses.

7.1 Action research cycle for planning and implementation of child H’s
activity-based programme here

The value of using this type of action research framework in classroom work has
been described by Stenhouse and his colleagues [109–113]. In working with Child H,
this type of session by session progress evaluation was conducted to enable his
programme to be planned and altered session by session. This was done to establish
how he learned optimally, as we worked to address his phonological and phonic
weaknesses.

Based on this ongoing planning and evaluation process, materials for developing
reading, writing and spelling fluency in Child H’s programme were sent as email

Figure 7.
Action research cycle for planning and implementation of child H’s activity-based programme.
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attachments on a weekly basis to Child H’s parents. The methods used were also
summarised in illustrated in parent implementer manuals [114–118] which could then
be used to reinforce the methods used at home.

7.2 Evaluating response to intervention

Child H’s progress at school was monitored through contact with his school
teachers as well as regular reports on his classroom progress. These indicated that
despite continuing difficulties with reading, writing and spelling, he was a well-liked
member of the school community who excelled at swimming and other sports. His
school reports indicated steady progress in all subjects, despite his ongoing difficulties
with reading, writing and spelling.

In addition, progress evaluation was conducted through scholastic testing under-
taken annually, to enable comparison of age scores, based on re-administration of the
tests administered at time of Child H’s initial assessment in 2016. The results are
presented in the Table 5 below.

7.3 Child H—longitudinal indicators of ongoing difficulties with one word
reading, sequenced reading, one word spelling and sequential spelling here

It will be evident from the age scores in Table 5 that Child H continued to have
reading, writing and spelling fluency difficulties despite a number of different inter-
ventions conducted over a three-year period. These had involved use of a multivariate
treatment approach based on implementation of phonically based reading, writing
and spelling programmes, work to develop Child H’s rapid naming and coding abili-
ties, as well as work to develop working memory for words using phonological
referencing techniques, as the basis for use of phonic analysis, visualisation and
revisualisation methods.

Based on cumulative evidence of Child H’s response to a number of different types
of interventions, it was possible to motivate for additional time in tests and examina-
tions once he reached the age of 12, as well as for a spelling concession. At the
beginning of his Grade 6 year at primary school, IQ as well as achievement testing
done, together with an analysis of reading difficulty based on diagnostic testing of
reading comprehension, rate of reading, rapid word reading, word analysis, spelling,
handwriting and working memory for words. The phonic inventories were also
readministered at this point in time.

These results are reported below.

November 2016 November 2017 November 2018

One word reading 7 yrs. 10mths 8 yrs. 3 mths 8 yrs. 10 mths

Sentence reading 8 yrs. 11 mths 8 yrs. 11 mths 9 yrs. 10 mths

One word spelling 7 yrs. 6 mths 8 yrs. 5 mths 8 yrs. 10 mths

Spelling in sequence 6 yrs. 10 mths 7 yrs. 0 mths 7 yrs. 6 mths

Chronological age 9 yrs. 6 mths 10 yrs. 6 mths 11 yrs. 6 mths

Table 5.
Child H: Longitudinal indicators of ongoing difficulties with one word Reading, sequenced Reading, one word
spelling and sequential spelling.
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7.3.1 Child H’s profile on the WISC IV (UK)

Child H’s performance on the different subtests of the WISC IV (UK) [119] is
summarised in Table 6 below, which presents the profile of standard scores obtained
in the verbal comprehension, perceptual reasoning, working memory and processing
speed areas of the test.

7.3.2 Child H—profile of standard scores on the WISC IV (UK) (March 2019) here

As in the IQ administered 3 years before, Child H’s performance in all areas of the
test was in the normal range. There was still evidence of some scatter in level of
performance across different areas of the test, but within the different areas of the test
there was far more homogeneous performance.

The verbal comprehension profile now indicated that Child H had well developed
verbal reasoning ability, and average vocabulary, comprehension, general knowledge
and verbal classification abilities relative to age level. The perceptual reasoning side of
the test indicated well-developed perceptual and spatial abilities relative to age level.
Child H’s previous weakness in non-verbal reasoning was no longer evident, while the

Verbal Comprehension Perceptual Reasoning

Subtest What subtest measures Standard
score

Subtest What subtest measures Standard
score

Similarities Verbal abstract reasoning and
word finding ability.

12 Block
Design

Abstract non-verbal
reasoning, spatial
perception and
organisation.

12

Vocabulary Ability to explain the
meaning of words.

12 Picture
Concepts

Abstract ability to
analyse and classify
pictorial information.

13

Comprehension Social understanding and
judgement.

12 Matrix
Reasoning

Non-verbal abstract
reasoning and concept

formation.

14

Working Memory Processing Speed

Subtest What subtest measures Standard
Score

Subtest What subtest measures Standard
score

Digit Span Short-term auditory memory. 11 Coding Ability to work at speed
in applying a simple
code accurately and in

sequence.

7

Letter-Number
Sequencing

Ability to manipulate letters
and numbers sequentially by
holding them in short term

and working memory.

10 Symbol
Search

Ability to work at speed
in establishing whether
particular symbols are
present or absent.

9

Note that in the above table, a standard score is a scaled score relative to a normal curve, where the average score would be a
score of 10. Scores higher than 12 indicate above average performance relative to age level, indicating potential areas of
cognitive strength. Scores lower than 8 indicate below average performance relative to age level, indicating potential areas of
cognitive weakness. This type of profile interpretation needs to be conducted cautiously and substantiated against other
information, as any scaled score is subject to measurement error.

Table 6.
Child H – profile of standard scores on the WISC IV (UK) (march 2019).
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scores in the working memory side indicated good short-term auditory memory as
well as good sequential memory for letters and numbers.

Relative to Child H’s standard scores in other areas of the test, there were still
difficulties in processing speed. There was a particular weakness in coding, but the
standard score indicated improvement relative to Child H’s performance on this
subtest in the IQ administered 3 years previously.

Overall there was thus evidence of some scatter in the test scores, but a far less
scattered profile compared to 3 years previously. This will be evident from the graph
presented below, which groups the standard scores on the IQ by cognitive area
(Figure 8).

7.3.3 Child H—profile of standard scores on WISC IV (UK) (march 2019) grouped by
cognitive area here

The indications from the profile were that Child H now had well-developed cogni-
tive processing abilities in both verbal and non-verbal areas as well as well-developed
auditory and auditory sequential memory skills. There were still weaknesses affecting
processing speed. Coding was still a particular area of difficulty indicating continuing
needs for intervention in developing sequential working memory for words. The indi-
cations were also that Child H’s strengths in all other areas of the test could now be used
as the basis for interventions to improve his functioning in writing and spelling.

This was done by using the high areas in the IQ as indicators of strengths in Child
H’s cognitive style at this point in time, and the low areas as indicators of weakness.
These cognitive processing indicators were then supplemented with clinical evidence
of the working memory strategies which Child H was using in remembering individ-
ual words and words in sequence (Note 18). The conclusion was that the tests of basic
reading, writing and spelling skills conducted longitudinally over the past 3 years
provided evidence of continuing difficulties with reading fluency, as well as with
writing and spelling fluency. The age scores also fell well below what would be
expected in terms of age level as well as Child H’s overall level of cognitive perfor-
mance, indicating that diagnosis of a reading disorder under DSM-IV code 315.00 was
still applicable (Note 19), as well as a disorder of written expression in terms of the
diagnostic criteria for DSM-IV code 315.2 (Note 20).

Figure 8.
Child H – profile of standard scores on WISC IV (UK) (march 2019) grouped by cognitive area.
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The evidence also indicated a long-term difficulty in these areas, suggesting an
ongoing learning problem likely to affect performance in school. Coding was still a
particular weakness. Low scores on coding are often associated with difficulties in
reading [120, 121], and for this reason Child H’s continuing weakness in this area of
the test indicated the need for continuing interventions to develop his coding and
recoding abilities [122–126]. This required continuing focus on developing his visual
memory for words, as indicated in the following section.

7.3.4 Child H’s profile on the Durrell

As evidence from longitudinal testing of Child H’s skills in one word reading,
sequenced reading, one word spelling and sequential spelling was already available
(refer Table 5 above), the Durrell Analysis of Reading Difficulty was administered as
part of his response to intervention assessment. The Durrell has a number of subtests
of rate of reading as well as subtests tapping the ability to use phonic skills and visual
memory, on which Child H scored as follows.

Results of reading, writing and spelling tests conducted on 2019-2109-27:
Durrell Oral Reading (rate) 8 yrs. 8 mths
Durrell Oral Reading (comprehension) 9 yrs. 6 mths
Durrell Silent Reading (rate) 8 yrs. 8 mths
Durrell Silent Reading (comprehension) 9 yrs. 9 mths
Durrell Listening Comprehension 10 yrs. 2 mths
Durrell Flash Words 11 yrs. 5 mths
Durrell Word Analysis 11 yrs. 8 mths
Durrell Test of Spelling 8 yrs. 0 mths
Durrell Test of Handwriting 11 yrs. 0 mths
Durrell Test of Visual Memory 9 yrs. 8 mths
Durrell Test of Phonic Analysis 12 yrs. 3 mths
The scatter on the various subtests will be evident from the profile of test scores

presented below, which shows the discrepancy between Child H’s age (line in red) and
his age scores on the different subtests administered (Figure 9):

Figure 9.
Child H – profile Durrell age scores (September 2019).
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7.3.5 Child H—profile of 2019 Durrell age scores (September 2019) here

Child H’s continuing difficulty with rate of work in school-related activities was
indicated both by his parents and his self-reports. The Durrell profile indicated that
this was linked to difficulties with rate of reading and comprehension of contextual
paragraphs. When compared to the scores from previously administered tests of
reading, writing and spelling, the Durrell profile indicated improvement in the read-
ing of individual words as well as in rapid recognition of letters and words, while the
working memory subtests indicated progress in phonic spelling but continuing diffi-
culties with visual memory for words. This would still need to be treated side by side
with the reading and spelling sides of Child H’s programme.

7.3.6 Child H’s profile on the phonic inventories

As Child H was at this stage in Grade 6 at school, all three levels of the Phonic
Inventories were administered (Note 21). The profile Child H’s profile indicated high
error scores on:

• Ending consonant blends.

• Medial vowels in words based on long vowel sounds.

• Polysyllabic and compound words based on short vowel sounds.

On the basis of previous research with the instrument which had indicated that
errors on both ending consonant blends and medial vowel errors are indicators of
learning disability both in primary school age children [99, 100] as well as high school
children [101]. Child H’s profile of errors on the instrument was used as corroborating
evidence of the presence of a learning disability [90, 127, 128], while also providing
evidence of specific areas of learning need. In addition, the profile was analysed to
identify specific phonic errors and error types which could be targeted for instruction
[129–131].

Compared to the previous profile of phonic errors made when Child H was in
Grade 3 at school, his Grade 6 profile of errors on the phonic inventories provided
evidence that substantial progress had been made in terms of his underlying phono-
logical and phonic difficulties, as well as evidence that further work was necessary.
This needed to target the specific errors made by Child H on ending consonant blends,
continuing work on the use of letters used in combination to represent long vowel
sounds, and work on base words combined with prefixes, suffixes and other morpho-
logical endings.

8. Firm classification of child H’s learning difficulties based on response
to intervention

Based on the evidence of Child H’s response to a number of different treatment
interventions which indicated continuing difficulties with reading, writing and spell-
ing as well as continuing difficulties with phonics, Child H was classified for both
medical aid and concession purposes as having dyslexia (Note 22). The classification
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provided was based on the use of ICD10 indicators linked to the presence of a number
of continuing areas of difficulty affecting a number of areas of scholastic functioning.

Motivation was then made for reading, spelling and rate of work concessions based
on the dyslexic classification. In addition, the evidence from Child H’s Grade 6
response to intervention assessment was linked to the need for ongoing intervention
in a number of areas and the continuing implementation of a multivariate treatment
programme.

Labelling Child H as dyslexic was at this stage based on both quantitative and
qualitative data using multimethod, data and time triangulation [73, 132]. The diagnosis
was firm, and based on incremental data from cross-sectional concurrent assessment
as well as longitudinal evidence of Child H’s response to specific types of intervention.
This then formed the basis for concessions, as well as planning of the interventions
necessary to support Child H’s transition from primary school to high school.

9. Planning for the transition from primary to high school

After using the dyslexic diagnosis to motivate for concessions, the next step in
planning for Child H’s transition to high school was to work with the evidence from
his Grade 6 assessment in replanning his programme. This was done using the indica-
tors of cognitive strengths and weakness from the recent IQ, combined with scholastic
test and working memory indicators.

Both the Phonic Inventories and the Durrell indicated that Child H had made
substantial progress in applying phonic rules in the reading and spelling of individual
words, while the working memory indicators in the Durrell indicated progress in
phonic spelling but continuing difficulties with the development of higher level pho-
nic associations, visual memory for words and rate or work. There were also continu-
ing difficulties with reading fluency as well as writing and spelling fluency, indicating
needs for interventions involving:

• activities to improve rapid naming of letters, words and numbers.

• activities to increase accuracy and speed of reading.

• activities to improve coding and recoding abilities.

• activities directed at improving visual memory for words.

Based on this, Child H’s programme was replanned with continuing focus on the
development of reading fluency and comprehension, accurate spelling of both indi-
vidual words and sequences of words and activities designed to increase ability to
process written work rapidly. This included use of a stop watch to work on reading,
writing and spelling activities against pressure of time, as well as rapid reading and
working memory activities based on use of an electronic tachistocope.

10. Increased emphasis on work on visual memory and rapid naming

Work was thus continued on programmes previously used for phonological
referencing, phonic analysis and visual memory development, as well as work on
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rapid naming using registers of words that were familiar to Child H. This was linked to
activities to develop accurate and rapid memory for individual words and words in
sequence. Tachistoscopic work was also introduced [118], working repetitively with
words of increasing length drawn from an electronic dictionary. In addition, Child H
was asked to create custom lists of words in which more than one letter was used to
represent the vowel sounds. The target words were drawn from graded paragraphs
previously used for targeted revisualisation, as well as from Child H’s school books.

In introducing activities using the electronic tachistocope, length of words, time
exposure of the presentation of each word and the time between the exposure of each
word were conceptualised as treatment variables for rapid naming, as in the model
presented in Figure 10 below.

10.1 Methods for treating rapid naming difficulties here

Other variables could also be included in the model by varying the ways in which
words were presented, read, revisualised and written down, by varying the exposure
as well as the length of words presented electronically. The aim was to link the
tachistocopic methods used for developing Child H’s ability to rapidly recognise and
remember words to the methods being used in other areas of the programme for
training fluency in reading, writing and spelling. This was done through use of the-
matically based vocabulary presented tachistoscopically in activities designed to link
rapid naming of words [133, 134] with written activities aimed at developing usage of
the words in context. This was combined with use of computer-based speech to print
technologies in which words used in context orally could be linked to words printed
and read.

Figure 10.
Methods for treating rapid naming difficulties.
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10.2 Progress evaluation (September 2020)

Over his Grade 6 year at primary school, Child H continued to work on the
different areas of his programme diligently with the help of his parents. He found both
the revisualisation-based activities and the tachistoscopic work particularly helpful,
and reported that these were assisting his reading, writing and spelling as well as his
rate of work in the classroom (Note 23).

As the aim was to achieve a level of literacy (Note 24) before the end of primary
school, the Durrell Analysis of Reading Difficulty was redone in October 2020, to see
whether there had been change in Child H’s levels of reading, writing and spelling
prior to his final Grade 7 year.

The profile of Child H’s age scores on the Durrell at this point is presented in
Figure 11 below.

10.3 Child H—profile of Durrell age scores (October 2020) here

It was evident from comparing the 2019 and 2020 Durrell profiles that there
had been improvements in a number of different areas of reading as well as in visual
memory for words. The improvements in visual memory were particularly marked.
Child H attributed these improvements both to continued focus on activities involving
use of sequential memory for words and use of the tachistoscope for rapid processing
and recall of individual words (Note 25).

At this point it was evident that Child H’s transition to high school was likely to be
accompanied by continuing difficulties with reading, spelling and rate of work.
External assessment was thus conducted to confirm the classification of Child H’s
learning difficulties as linked to dyslexia, for which continuing concessions at high
school would be necessary.

The results of this assessment are reported in the next section.

Figure 11.
Child H – profile of Durrell age scores (October 2020).
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11. Application for concessions to support child H’s transition to high
school

In February 2021, a full psycho-educational assessment was conducted to deter-
mine Child H’s levels of cognitive and scholastic functioning in his final year at
primary school, so that recommendations could be made in terms of what support
may be required to assist him in achieving to potential, as well as to make recommen-
dations with regards to formal accommodations and concessions.

The assessment was done by an independent psychologist (Note 26), and was
based on the following measures:

• The Wechsler Intelligence Scale for Children – WISC-V.

• Subtests from WIAT 2.

• The Test of Word Reading Efficiency (TOWRE).

• Edinburgh Reading Assessment Level 4.

• Word Chains.

• Written expression examples.

• Clinical Observations and Informal Assessment.

Child H’s mother requested that previous assessment reports be utilised in order to
provide all relevant background information relating to Child H’s early development,
medical, school and therapy history, and personal information. The results of this case
study up to this point in this chapter could then be included with the application
documents concessions.

12. Summary of index performance

TheWISC-V is made up of various subtests that are grouped into five categories or
indices, which can be used for interpretation of a child’s different types of cognitive
abilities. The following is a summary of Child H’s performance on the indexes. Index
scores lying between 85 and 115 indicate an average range of performance relative to
other children of similar age, while index scores beyond this range of scores indicate
above or below average performance (Table 7).

13. Child H—range of performance on WISC-V indices (February 2021)
here

As in the IQ administered in 2016 and 2019, Child H’s performance in all areas of
the test was in the normal range. Comparing the test profiles, there was still evidence
of some scatter in level of performance across different areas of the test, but within
the different areas of the test there was far more homogeneous performance.
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The verbal comprehension profile in 2021 indicated that Child H had well-
developed verbal reasoning ability, and average vocabulary, comprehension,
general knowledge and verbal classification abilities relative to age level. The
perceptual reasoning side of the test indicated adequately developed perceptual
and spatial abilities relative to age level, but the previous weakness in non-verbal
reasoning was no longer evident, while the scores in the working memory side
indicated good short-term auditory memory as well as good sequential memory for
letters and numbers.

Relative to Child H’s standard scores in other areas of the test, there were still
difficulties in processing speed. There was still a particular weakness in coding, but
the standard scores indicated improvement relative to Child H’s performance on this
subtest in the IQ administered 3 years previously.

Overall there was thus evidence of some scatter in the test scores, but a far less
scattered profile compared to those from both the previously administered IQ tests.
This was evident from the graph presented below, which groups the standard scores
on the IQ by cognitive area (Figure 12).

Index Subtests Measure Performance

VERBAL
COMPREHENSION

Processing of verbal information Average range

VISUAL SPATIAL
REASONING

Processing and manipulation of visual and spatial
information

Superior range

FLUID REASONING Problem-solving ability Average range

WORKING MEMORY Short-term memory Average range

PROCESSING SPEED Rate and accuracy of mental processing Low Average
range

FULL SCALE General cognitive functioning Average range

Table 7.
Child H – range of performance on WISC-V indices (February 2021).

Figure 12.
Child H – profile of standard scores on WISC V (UK) (February 2021) grouped by cognitive area.
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14. Child H—profile of standard scores onWISC V (UK) (February 2021)
grouped by cognitive area

The profile provided evidence of spatial competence, as well as evidence of
ongoing difficulties with processing speed linked to difficulties with coding. As
the coding subtest has been retained unchanged in each restandardisation of the
WISC (Note 27), Child H’s raw coding scores were compared over time. This
analysis indicated that steady gains had been made over a four-year period in raw
scores, but that Child H still had continuing weakness in coding relative to other
children of his age.

There were also continuing difficulties with both reading and spelling difficulties,
as well as problems with rate of written work. This was evident in Child H’s profile of
achievement test scores which is presented in Table 8 below.

15. Child H—achievement test scores (February 2021)

Overall, while Child H’s school reports indicated that he had made steady progress
at school, response to intervention assessment provided evidence that difficulties with
reading, spelling and rate of work were still evident, as well as classification of Child
H’s difficulties as linked to dyslexia. Firm classification could be made on the evidence
that Child H had made good progress with reading comprehension but was still
scoring well below age level on word reading, with continuing weakness in phonolog-
ical and phonemic skills, as well as spelling. Rapid word recognition was also still
below average.

As these areas of weakness were associated with difficulties with reading, spelling
and rate of work which were ongoing as well as resistant to treatment, concessions at
high school for reading, spelling and rate of work would be necessary. Ongoing

Subtest Test measures Standard
Score

Age
Equivalence

WIAT III Word
Reading

Letter identification; phonological awareness; letter-sound
awareness; accuracy of word recognition; automaticity of

word recognition.

75 9 yrs. 8 mths

WIAT III Pseudo
Word Decoding

Phonemic Decoding Efficiency 82 9 yrs. 7 mths

Edinburgh
Reading
Comprehension

Reading comprehension 93 12 yrs. 4
mths

WIAT III Spelling One Word Spelling 82 9y8m

TOWRE Sight Word Efficiency Phonemic Decoding Efficiency 85
83

9y6m
9y3m

Letter Chains Rapid Letter Recognition 109 n/a

Word Chains Rapid Word Recognition 89 10 yrs.
0mths

Table 8.
Child H: Achievement test scores (February 2021).
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treatment of the areas of weakness in the profile would also be necessary, using
methods which used Child H’s high levels of spatial ability to address the continuing
areas of phonological and phonemic weakness, as well as the continuing difficulties
with rapid naming and coding.

16. Main trends in this case study

In the case study presented in this chapter, firm classification of type of learning
disability was made at the end of Child H’s primary school years, based on triangula-
tion of evidence collected by use of different methods over time [84, 85], within a
model of inference based on a process of incremental validity [17, 83]. Diagnosis was
then linked to concessions to compensate for those areas of difficulty which have been
demonstrated to be resistant to particular forms of treatment, as well as to ongoing
treatment and learning support in particular areas of the high school curriculum.

Firm diagnosis was made possible by both longitudinal assessments using psycho-
metric testing, as well as analysis of Child H’s response to particular types of treatment
intervention. These focused on a number of areas of difficulty identified by Child H’s
parents, including the following:

• Reading fluency difficulties.

• Guessing rather than analysing words, affecting both reading and rate of work.

• Spelling and phonic difficulties.

• Difficulties with phonetic spelling.

• Issues with writing and completing work.

• Difficulties with completing creative writing tasks.

• Lowered confidence due to awareness of difficulties.

These areas indicated the need for multivariate assessment as well as multivariate
treatment, which was provided by the following:

• Use of Methods to Develop Reading Fluency.

• Use of Methods to Develop Phonological and Phonic Skills.

• Use of Methods Designed to Increase the Transparency of Written English.

• Use of Methods Designed to Improve Working Memory for Individual Words
and Sequences of Words.

• Use of Methods to Develop Rapid Naming and Rate of Work.

• Use of Methods to Compensate for Spelling Difficulties through Computer-based
Speech to Print Technologies.
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Child H’s difficulties were initially described functionally, as the basis for develop-
ing his treatment programme. This was implemented using formats which enabled
focus on a number of treatment areas side by side using graded electronic materials
which included.

• Phonically-based large print reading fluency books.

• Graded phonic and phonological referencing materials.

• Graded reading comprehension materials.

• Graded test-based written language materials.

• Graded working memory and sequential working memory materials.

• Graded test-based arithmetic and maths problem-solving materials.

Child H’s treatment was thus multivariate and was implemented through weekly
sessions with support from Child H’s parents, who received illustrated electronic
parent implementer manuals as well as weekly emails with supporting electronic
materials for implementation at home. This enabled focus on the skills required to
support Child H’s work at school, as well as the classroom and homework tasks
provided as part of his programme at school. It also enabled firm diagnosis of dyslexia,
dysgraphia or dyscalculia to be made at the end of Child H’s primary schooling career,
based on evidence of his response to the classroom work included in his school
programme, evidence of his scholastic attainments, as well as evidence of the devel-
opment of his abilities in cognitive processing which took place side by side with the
treatment interventions described in this chapter.

Detail in the case study has been provided with the aim of providing the reader with
an idea of the different types of fluency-based methods and materials used in working
with Child H over a number of years, as well as the way in which longitudinal progress
evaluation has been combined with psychometric testing conducted at different points
over Child H’s primary schooling. This has enabled skill development to the stage where
Child H has successfully made the transition to high school. It has also enabled firm
diagnosis of dyslexia with the aim of motivating for a number of concessions.

The application for concessions has been successful at this point in Child H’s
schooling. He is confident in his abilities, coping well with his high school programme
and excelling at sport. He also has a talent for maths, a talent for transactional writing
in English and a love of poetry.

17. Summary and evaluation: can this case study be replicated?

Despite the limitations implicit in the analysis of single cases, a number of aspects
of this single case (N = 1) design can be generalised, and are replicable by others.

17.1 Model of assessment

The model for response to intervention classification of learning disabilities
described in this case study is multimethod, based on summative assessment linked to
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progress evaluation of longitudinal interventions conducted across a number of areas
of functional difficulty. While the assessments conducted with Child H have utilised
the types of psychometric instruments commonly used in our country to provide
indicators of underlying learning disabilities [6], the methods used and the types of
evidence used for classification can be replicated.

For readers interested in assessment, there would also be good reason to do so. One
reason is that use of repeated measurement linked to qualitative evidence collected at
different data points over time would be likely to increase the likelihood of valid
classification. The detail provided in this chapter would also indicate that a response to
intervention approach to classification provides firm evidence that dyslexia is a type
of learning disability which is likely to affect children throughout their schooling, for
which concessions are not only advisable, but necessary.

This argument has been advanced by a number of other researchers and clinicians
working internationally [20–22].

18. Methods of treatment

For readers interested in methods of treatment, this chapter has presented a longi-
tudinal timeline documenting an approach to treatment which is essentially multivar-
iate and eclectic, based on the combination of a number of treatment methods. The
central focus of treatment has lain on the development of fluency in reading, writing
and spelling based on the neuropsychological theories of automaticity proposed by
Luria [1, 2] as well as the work on oral impress methods and paired reading first
described by Heckelman [135–137] and then successfully implemented by others in
the field [138–147].

A number of the treatment methods reflect the types of phonically based described
by the body of researchers and clinicians who work from the standpoint that dyslexia
is a severe difficulty with phonological processing [121, 148–153]. Other treatment
methods are based on my previous work in the development of spatial perception
using Piaget’s theories [154–159] and focus on developing working memory for indi-
vidual words and words in sequence using eidetic imagery [160, 161]. These methods
use phonic analysis combined with VAKT and revisualisation-based techniques simi-
lar to those described by Fernald [27], as well as by others who have found it necessary
to adapt other techniques in working with children [162–165].

The methods used are thus eclectic and based on use of combinations of graded
reading, writing and spelling fluency activities, as well as use of methods targeting
rapid naming and rapid reading and recall of words. They would accord with the types
of multivariate curricular strategies suggested by Wolf and her colleagues [133–134].
They would also accord with the recommendations made by those researchers and
clinicians who have suggested the value of linking the development of both skills and
automaticity in reading, writing and spelling [107, 166–171].

At the same time, the methods used with Child H for developing writing and
spelling fluency would appear to be unique in the literature. These are based on use of
phonological referencing [106] as well modifications of the analytical techniques for
teaching how words work based on seven vowels pioneered by Caroline [172]. As used
in my practice, the seven vowel system applied in analysing and mapping the letter
combinations used to represent vowels in English orthography is based on
metacognitive strategies that have been logical to a number of children with severe
learning difficulties [5]. What has been effective in enabling these children to code
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from what you write to what you say, and to recode from what you say to what you
write have also been logical in terms of research indicating evidence of a universal
phonological principle, which would apply to learning to read the orthographies used
in all languages, including pictographic written languages [173–176].

These methods may be of interest to others as use of a seven vowel as opposed to
five vowel system enables direct coding and mapping of the letters used in written
English to the sounds made in spoken English, with few exceptions. It also provides a
basis for combining phonic analysis and revisualisation in developing working mem-
ory for individual words as well as words in sequence, as described in previous
publications [6], and in this case study.

Overall, however, those readers who know the field well are likely to see the
methods described in this case study as multivariate, eclectic and derivative of the
pioneering work of Gates [25, 177], Monroe [178, 179], Orton and Gillingham
[180, 181], Durrell [26] and Fernald [27] in stressing the importance of assessing and
linking treatment of both phonological and visual aspects of reading disability to the
development of working memory. In addition, they are derivative of the many other
researchers and clinicians who have stressed the importance of linking the teaching of
reading, writing and spelling with the development of working memory, whose con-
tributions are acknowledged in the reference list.

As the practice materials are phonically based and made available for use electron-
ically, the methods described in this case study can be and have been successfully
worked with and adapted by parents, teachers and therapists through use of the types
of activities described in our detailed manuals [8, 105]. They can also be replicated as
the methods and materials described in this case study are available for implementa-
tion at low cost by others.

19. Aggregation with the results of other case studies

Children’s problems vary, and no one size fits all. While this N = 1 case study would
support this standpoint, there is also the potential of aggregation of N = 1 case studies
with others. For readers with an interest in aggregative case survey research, one way
to implement this type of clinically based aggregation is to use classificatory variables
for purposes of grouping, comparison and contrast. This is being done in the author’s
practice on an ongoing basis as follows.

There is sufficient breadth of graded, phonically based material in the
practice’s data base to develop fluency-based programmes for children of
different ages and with different pre-test levels of reading, writing, spelling and
sequential spelling skill. Besides Child H, these materials have been used by the
parents of a number of other children diagnosed as having learning disabilities
manifesting in difficulties with reading, writing and spelling, as well as fluency-based
difficulties.

As a number of additional children have used the same data base of materials as
well as similar methods for developing reading, writing and spelling fluency, the case
aggregative techniques described in a previous publication provide a basis for ongoing
aggregation [6]. This used categorical variables to contrast the results of an opportu-
nity sample of 20 children selected from the files of children with whom similar
fluency-based programmes had been implemented over a three-year period with the
results of other children exposed to differing types of fluency-based programme
implementation.
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Criteria for inclusion were that each of the 20 children had been diagnosed
with a learning disability affecting reading, writing, and spelling, and also had
fluency-based difficulties. Each child was also exposed to work in all three areas of
intervention (reading, writing and spelling) of the fluency-based programmes
described in this current chapter. Based on case contrast analysis with the results of
6 children on whom systematic variation in one or more area of programme imple-
mentation had occurred over the three-year period, a number of implementation
variables were found to be likely to affect the successful implementation of our
fluency-based work.

These variables were as follows:

• Consistent and regular exposure to phonological and phonic instruction to
provide a foundation of basic skills on which the fluency interventions in our
programme could be built;

• Consistent implementation of methods designed to improve both reading
fluency, and writing and spelling fluency to produce the greatest likelihood of
positive effects; and.

• Consistent support from parents in programme implementation to produce the
greatest likelihood of positive effects.

Despite the many limitations and threats to validity implicit in aggregative case
survey analysis, these results indicate the potential of using categorical variables for
purposes of classification and contrast, as a basis for identifying central trends in
multimethod data drawn from clinical work with children, and relating these to out-
comes. The central trends reported above are of interest as each of the treatment
variables applied in the types of fluency-based programmes used in working with
Child H, in the case study presented in this chapter. Consistent implementation has
also taken place. Consistent support from Child H’s parents has been present over the
entire period of programme implementation. The evidence of outcomes has also been
positive.

20. Notes

Note 1. This has been described in a previous chapter which can be accessed via the
following link:

http://mts.intechopen.com/articles/show/title/dyslexia-dysgraphia-and-dyscalc
ulia-a-response-to-intervention-approach-to-classification

Note 2. The ICD-10 (International Statistical Classification of Diseases and Related
Health Problems – Tenth Revision) is a diagnostic coding standard owned and
maintained by the World Health Organisation (WHO) [182]. The coding standard has
been adopted by the National Health Information System of South Africa (NHISSA),
and forms part of the health information strategy of the South African National
Department of Health (NDOH). The standard serves as the diagnostic coding stan-
dard of choice in both the public and private healthcare sectors in South Africa for
morbidity coding under Regulation 5(f) of the Medical Schemes Act 131 of 1998 [183].

Note 3. Rob Stark, of the Centre for Therapeutic Excellence https://www.
centrefortherapy.co.za
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Note 4. The multivariate approach to assessment and treatment used in the prac-
tice has been described in a previous two part publication which can be accessed via
the following links.

https://www.intechopen.com/books/learning-disabilities-an-international-
perspective/developing-automaticity-in-children-with-learning-disabilities-a-
functional-perspective-part-one-the

http://www.intechopen.com/articles/show/title/developing-automaticity-in-
children-with-learning-disabilities-a-functional-perspective-part-two-pro

Note 5. Child H was educated in a government-funded primary school in the
northern suburbs of Johannesburg, which are areas where parents usually lie in higher
socio-economic bracket than parents in other residential areas, or the reason that as
the city evolved, the eastern, western and southern suburbs were closer to the dust,
pollution as well as the physical danger of underground blasting in the gold mines. As
commercial gold mining has been phased out as the underlying gold-bearing reef has
been exhausted, wealth distinctions affecting residential areas have become more
blurred. As a result, the children in the author’s practice come from a wide catchment
area, with many parents travelling from the eastern, southern and western suburbs,
and some parents travelling as much as 600 kilometres from out of town on a week-
end to bring their children for assessment or to educational therapy sessions. Simi-
larly, the referral and schooling network in the practice covers a wide geographical
area. This is possible with the advent of email and cell phones, and this has been
enabled by the fact that our reading, writing and spelling fluency materials and
manuals are electronic.

Note 6. These were developed in the classroom in 1978 and 1979, while the author
was working at Crossroads Remedial Centre and then at Norwood Remedial School.
The initial research results were analysed in early 1979 and reported in mid-1979 [87],
prior to the author joining the University of the Witwatersrand, Johannesburg. The
Phonic Inventories were then implemented as one of the instruments used in research
conducted at Japari Remedial Centre, Parktown, Johannesburg. The results were
reported between 2005 and 2011 [89, 90, 98, 184, 185].

Note 7. In working with Child H and other children in the practice, my aim has
been to link instructional activities to the child’s cognitive style, which is defined as
the ways in which each child thinks, perceives and remembers information. Child
H’s cognitive style was determined by listing areas of strength and areas of
weakness from a number of indicators of how he processed information (e.g. areas of
strength and areas of weakness in his cognitive and achievement test profiles)
[186, 187]. Following Piaget [188], these indicators were then combined with obser-
vation of the successful strategies employed by Child H as well as errors made in
working on activities involving use of perception, language, thinking and working
memory. Areas of weakness and errors made then formed the targets for instruction,
using methods based on Child H’s strengths and the learning strategies he found to be
effective in writing and spelling individual words and words in sequence. These were
determined through action research based on observation, followed by evaluation and
replanning.

Note 8. In terms of ICD DSM IV diagnosis [189], assessment of reading
difficulties would normally be conducted on Axis IV, which would aim to identify
psychosocial stressors, as well as psychosocial and environmental problems
affecting reading ability on a functional level. Reading difficulties would then be
classified under reading disorders, corresponding to ICD-10 code F81.0 and DSM-IV
code 315.00, as follows:
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A. Reading achievement, as measured by individually administered standardised
tests of reading accuracy or comprehension, is substantially below that expected given
the person’s chronological age, measured intelligence and age-appropriate education.

B. The disturbance in Criterion A significantly interferes with academic achieve-
ment or activities of daily living that require reading skills.

C. If a sensory deficit is present, the reading difficulties are in excess of those
usually associated with it.

If a general medical (e.g. neurological) condition or sensory deficit is present, Axis
III on the ICD DSM IV would also be used for classification purposes. This axis aims to
identify underlying medical or neurological conditions which may influence reading
ability (e.g. attentional or concentration difficulties, especially those associated with
cortical immaturity, or slow myelinisation associated with poor connectivity).

Note 9. The diagnostic criteria corresponding to ICD-10 code F81.2 and DSM-IV
code 315.2 for 315.2 a disorder of written expression are as follows:

A. Writing skills, as measured by individually administered standardised tests (or
functional assessments of writing skills), are substantially below those expected given
the person’s chronological age, measured intelligence and age-appropriate education.

B. The disturbance in Criterion A significantly interferes with academic achieve-
ment or activities of daily living that require the composition of written texts (e.g.
writing grammatically correct sentences and organised paragraphs).

C. If a sensory deficit is present, the difficulties in writing skills are in excess of
those usually associated with it.

As with Code 315.00, if a general medical (e.g. neurological) condition or sensory
deficit is present, the condition would then be coded.

Note 10: This was done through use of standard scores linked to age equivalents.
Note 11: At time of writing this chapter there are between eight and nine thousand

items in the practice’s data base. These are graded, and test-based. As all of the
materials are electronic, they can be sent out by email. This enables implementation of
multivariate programmes based on use of our methods and materials both locally and
internationally.

Note 12: Based on a points reward system suggested to me by Alex Bannatyne in
1977.

Note 13. Based on the author’s work with Errol van der Merwe in developing three
dimensional spatial perception working with engineering students at the University of
the Witwatersrand over a 20-year period [155, 156, 158, 159, 188, 190–195], as well as
work done over a 10-year period with children at Japari Remedial School, Johannes-
burg. This involved implementation of instructional procedures based on use of
eidetic imagery in visualising and revisualising words [161, 196–198].

Note 14. The possibilities of using eidetic imagery in developing working memory
for words are indicated by the author’s clinical work using the Targeted
Revisualisation and Sequential Spelling Programme with a number of children with
reading, writing and spelling difficulties [5, 6], as well as by research done by
Ravenscroft [161]. Ravenscroft used a mental imagery questionnaire based on pro-
cedures for visualising and revisualising words with a sample of 92 children at Japari
Remedial Centre, each of whom had been diagnosed as having a learning disability.
About 76% of children in the sample (70 out of the 92 children tested) were able to use
eidetic imagery to visualise and revisualise words. Ravenscroft’s research thus indi-
cated the potential value of using revisualisation techniques in working with children
with learning disabilities, as well as the high incidence of spatial competence in
children with reading, writing and spelling difficulties. This provided support to my
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own clinical work which has focused on combining phonological referencing, phonic
analysis and revisualisation techniques in developing working memory for words, and
sequential working memory for words [8, 105].

Note 15: It is important to note that my work has involved adaptation use of
Fernald’s techniques. Ravenscroft’s research indicated that three out of four children
in a sample of 92 children at Japari were able to use eidetic imagery for purposes of
recalling words. At the same time, one out of four children in the sample was not high
visualisers. For this reason, both visual imagery and other forms of mental imagery
(e.g. reauditorisation or use of kinetic or tactile imagery) would need to be used in
developing working memory for words.

At the same time, there were also indications from Ravenscroft’s data that eidetic
imagery was trainable. As Kasdon has pointed out, this is also implicit in the stages
involved in Fernald’s procedures. As Fernald has suggested [27], what is important is
to develop the ability to look at the word and say it, to close one’s eyes and use mental
imagery to recall the word, then to say the word while holding the word in the mind
with one’s eyes shut (thus linking spoken language and mental image) and then to
spell the word with one’s eyes shut. It would also be important to test working
memory through writing the word.

Following Fernald’s suggestions, working memory for words as well as writing and
spelling fluency would need to be developed in stages. It is also clear from Fernald’s
account (e.g. page 147), that visual imagery was not present with all the children she
worked with at the start, but in a number of children developed through training.
Individual children also adapted to the techniques in their own ways.

This has been the principle followed in my own work. As Kasdon has observed
[162], the stages involved in using Fernald’s techniques are not purely based on use of
a kinesthetic method, but involve the development of a process of recall based on the
child’s particular use of mental imagery. The processes involved would be likely to
vary from child to child. This is clear from the cases described by Fernald, and was the
principle adopted in Kasdon’s work at the Ferkauf clinic at Yeshiva University, as well
as the principle adopted in working with Child H. This involved use of Fernald’s
techniques as a framework, which was then adapted to fit Child H’s cognitive style and
his individual ways of learning.

Note 16. Use of a format system enabled work to be conducted with Child H in a
number of areas, and supported by work done at home. The format system was also
used as the basis for the work done with other children online during COVID [8].

Note 17. Learning the spelling of words using occlusion involved a technique in
which a word was written on the left hand side of the page, looked at and then covered
with the hand while being written in the middle of the page. Both hands would then
be lifted, and the words checked for consistency and accuracy. Both words would then
be covered with the hand while the child tested him or herself by writing the word for
the their time on the right hand of the page. Both hands would then be lifted, and the
word marked by the child as correct or incorrect.

Note 18. As in the clinical work described by both Fernald and Kasdon, test
information was combined with use of observation of the strategies used by Child H in
remembering words. In working with Child H, grade and age scores from the Durrell
tests of visual memory for words and phonic spelling of words were used as indicators
of competence in using visual and auditory memory for recalling words. These were
interpreted in conjunction with observation of the processes Child H used for
revisualising words, and then writing these words from memory. Once the
revisualisation process was well established, this was then extended into rapid reading

72

Recent Advances in the Study of Dyslexia



of words combined with work on recall of words read rapidly using an electronic
tachistoscope.

Note 19. In terms of ICD DSM IV diagnosis, there was evidence that Child H had
reading difficulties which has continued over a number of years. This implied diag-
nosis on Axis IV, which would aim to identify psychosocial stressors, as well as
psychosocial and environmental problems affecting reading ability on a functional
level. This could then be classified as either ICD 10 Code F 81.3 relating to a continu-
ing and long-term reading disorder, or ICD 10 Code Z 73.3 (stress not elsewhere
classified).

Note 20. The diagnostic criteria corresponding to ICD-10 code F81.2 and DSM-IV
code 315.2 for 315.2 a disorder of written expression also still applied, based on
assessment of Child H’s writing and spelling skills, as measured by individually
administered standardised tests (or functional assessments of writing skills) are sub-
stantially below those expected given Child H’s chronological age, measured intelli-
gence, and age-appropriate educational reports from his school.

Note 21. The three levels of the Phonic Inventories focus on use of consonant
blends in words based on short vowel sounds, use of vowel digraphs and use of
morphological endings in polysyllabic and compound words based on short vowel
sounds.

Note 22. The diagnosis of dyslexia linked to the ICD 10 diagnostic criteria was
made by Robert Stark, of the Centre for Therapeutic Excellence. This was based on
analysis of psychometric test data, combined with longitudinal analysis of school
reports. In addition, Child H’s response to intervention over the same period provided
clear evidence of the need for concessions in reading, spelling and rate of work.

Note 23. A number of children in the practice have been using tachistoscopic
methods for development of rapid reading as well as working memory for words. The
response to use of these methods has been very positive. Child H, for example, reports
that work on the tachistoscope has contributed to better processing of written material
as well as more rapid cognitive processing more generally. Similar comments have
been made by other adolescent boys and girls in the practice, indicating the potential
of tachistoscopic work to address rapid reading of words as well as working memory
for words read quickly.

Note 24. A level of literacy is defined as attainment of reading, writing and spelling
age scores of between 12 and 13 years on achievement tests.

Note 25. Based on Child H’s verbal and written evaluation comments.
Note 26. Robert Stark, of the Centre for Therapeutic Excellence., https://www.

centrefortherapy.co.za
Note 27. The WISC, WISC-R, WISC IV and WISC V all use identical symbols and

presentation formats in the coding subtest. The implementation procedures and
timing of the test have also remained unchanged through all the different restandar-
disations of the WISC.

73

Multivariate Treatment of Dyslexia, Dysgraphia and Dyscalculia
DOI: http://dx.doi.org/10.5772/intechopen.110287



Author details

Charles Potter
Educational Psychologist in Private Practice, Johannesburg, South Africa

*Address all correspondence to: pottercs@gmail.com

©2023TheAuthor(s). Licensee IntechOpen. This chapter is distributed under the terms of
theCreative CommonsAttribution License (http://creativecommons.org/licenses/by/3.0),
which permits unrestricted use, distribution, and reproduction in anymedium, provided
the originalwork is properly cited.

74

Recent Advances in the Study of Dyslexia



References

[1] Luria AR. Higher Cortical Functions
in Man. London: Tavistock Publications;
1966. pp. 299-463

[2] Luria AR. The Working Brain.
London: Penguin Books; 1973

[3] Luria AR. Basic Problems of
Neurolinguistics. Vol. 73. Berlin: Walter
de Gruyter; 1976

[4] Luria AR, Simernitskaya EG,
Tubylevich B. The structure of
psychological processes in relation to
cerebral organization. Neuropsychologia.
1970;8(1):13-19

[5] Potter CS. Using phonically based
E-books to develop Reading fluency. In:
Gradinarova B, editor. E-Learning -
Instructional Design, Organizational
Strategy and Management. Rijeka:
InTech; 2015. DOI: 10.5772/61607

[6] Potter CS. Developing automaticity in
children with learning disabilities: A
functional perspective part one: Theory
and assessment. In: Ryan C, editor.
Learning Disabilities. London: InTech;
2017

[7] Potter CS. Developing automaticity in
children with learning disabilities: A
functional perspective part two:
Programme methods and materials. In:
Ryan C, editor. Learning Disabilities.
London: InTech; 2017

[8] Potter CS. Activity-Based Online
Learning: A Response to Dyslexia and
COVID [Online First]. London:
IntechOpen; 2021. DOI: 10.5772/
intechopen.96359

[9] Potter CS. Dyslexia, dysgraphia and
dyscalculia: A response to intervention
approach to classification. In:
Misciagna S, editor. Learning

Disabilities - Neurobiology, Assessment,
Clinical Features and Treatments.
London: Intech; 2022

[10] Rossouw P, Kostyanaya M.
Alexander Luria: Life, research and
contribution to neuroscience.
International Journal of
Neuropsychotherapy. 2013;1(2):47-55

[11] Peña-Casanova J. A.R. Luria today:
Some notes on “Lurianism” and the
fundamental bibliography of A.R. Luria.
Journal of Neurolinguistics. 2002;4(1):
161-178

[12] Vygotsky L. Thought and language.
In: Hanfmann E, Vakar G, editors. Trans.
Cambridge MA: MIT Press; 1934

[13] Vygotsky LS. Selected Psychological
Investigations. Moscow: Izdstel’sto
Pedagogical Academy; 1956

[14] Vygotsky LS. Razvitie Vysshikh
Psikhicheskikh Funktsii [Development
of the Higher Mental Functions].
Moscow: Publishing House of the R.S.F.
S.R. Academy of Pedagogical Sciences;
1960. pp. 13-223

[15] Haynes SN, Lench HC. Incremental
validity of new clinical assessment
measures. Psychological Assessment.
2003;15(4):456-466

[16] Dawes RM. Two methods for
studying the incremental validity of a
Rorschach variable. Psychological
Assessment. 1999;11:297-302

[17] Hunsley J, Meyer GJ. The
incremental validity of psychological
testing and assessment: Conceptual,
methodological, and statistical issues.
Psychological Assessment. 2003;15(4):
446-455

75

Multivariate Treatment of Dyslexia, Dysgraphia and Dyscalculia
DOI: http://dx.doi.org/10.5772/intechopen.110287



[18] Elliott JG, Grigorenko EL. The
Dyslexia Debate. No. 14. New York:
Cambridge University Press; 2014

[19] Elliott JG, Nicolson R. Dyslexia:
Developing the Debate. London:
Bloomsbury; 2016

[20] Fuchs D, Mock D, Morgan PL,
Young CL. Responsiveness-to-
intervention: Definitions, evidence, and
implications for the learning disabilities
construct. Learning Disabilities Research
& Practice. 2003;18(3):157-171

[21] Vaughn S, Fuchs LS. Redefining
learning disabilities as inadequate
response to instruction: The promise and
potential problems. Learning Disabilities
Research & Practice. 2003;18(3):137-146

[22] Fletcher JM, Vaughn S. Response to
intervention: Preventing and
remediating academic deficits. Child
Development and Perspectives. 2009;1:
30-37

[23] Fletcher JM. Classification and
identification of learning disabilities. In:
Wong B, Butler DL, editors. Learning
about Learning Disabilities. Cambridge
MA: Elsevier Academic Press; 2012.
pp. 1-25

[24] Monroe M. Children Who cannot
Read. Chicago: University of Chicago
Press; 1932

[25] Gates AI. The Improvement of
Reading. 3rd ed. New York: Macmillan;
1947

[26] Durrell DD. Improvement of Basic
Reading Abilities. Chicago: World Book;
1940

[27] Fernald GM. Remedial Techniques in
Basic School Subjects. New York:
McGraw-Hill; 1943

[28] Gillingham A, Stillman B. Remedial
Teaching for Children with Disability in
Reading, Spelling, and Penmanship.
Cambridge MA: Educator’s Publishing
Service; 1968

[29] Strauss AA, Lehtinen LE.
Psychopathology and Education of the
Brain-Injured Child. New York: Grune &
Stratton; 1947

[30] Cruickshank W. A Teaching Method
for Brain-Injured and Hyperactive
Children. Syracuse, NY: Syracuse
University Press; 1961

[31] Ayres JA. The development of
perceptual motor abilities: A theoretical
basis for treatment of dysfunctions.
American Journal of Occupational
Therapy. 1963;17:221-225

[32] Dubnoff B. The practical application
of an integrated perceptual motor
program in a school for children with
severe learning disabilities: A
preliminary report. In: Selected
Convention Papers: New Frontiers in
Special Education. Arlington, Va. Papers
presented at the Annual CEC
Convention (43rd, Portland, Oregon,
April 20-24): Council for Exceptional
Children; 1965. pp. 194-199

[33] Frostig M. Education of children
with learning disabilities. In:
Frierson EC, Barbe WB, editors.
Educating Children with Learning
Disabilities. New York: Appleton-
Century-Crofts; 1967. pp. 387-398

[34] Kephart NC. Perceptual-motor
aspects of learning disabilities.
Exceptional Children. 1964;31(4):
201-206

[35] Getman GN, Kane ER, Halgren MR,
McKee GW. Developing Learning
Readiness. Manchester, MO:Webster
Division, McGraw-Hill; 1968

76

Recent Advances in the Study of Dyslexia



[36] Kirk SA, Bateman B. Diagnosis and
remediation of learning disabilities.
Exceptional Children. 1962;29(2):
73-78

[37] Spalding RB, Spalding WT. The
Writing Road to Reading. New York:
Morrow; 1957

[38] Freidus E. Methodology for the
classroom teacher. In: Helmuth J, editor.
The Special Child in Century 21. Seattle:
Special Child Publications; 1964

[39] Johnson DJ, Myklebust HR. Learning
Disabilities; Educational Principles and
Practices. New York: Grune and
Stratton; 1967

[40] Lerner JW. Learning Disabilities:
Theories, Diagnosis, and Teaching
Strategies. New York: Houghton Mifflin;
1989

[41] Fuchs LS, Fuchs D. Treatment
validity: A unifying concept for
reconceptualizing the identification of
learning disabilities. Learning
Disabilities Research and Practice. 1998;
13:204-219

[42] Stake RE. The case study method in
social inquiry. Educational Researcher.
1978;7(2):5-8

[43] Gold RL. Roles in sociological field
observations. Social Forces. 1958;36(3):
217-223

[44] Walker R. The conduct of
educational case studies: Ethics, theory
and procedures. In: Dockrell WB,
Hamilton D, editors. Rethinking
Educational Research. London: Hodder
and Stoughton; 1980. pp. 30-63

[45] Potter CS. An Analytical Case Study
of a Pre-University Project [thesis].
Johannesburg: University of the
Witwatersrand; 1991

[46] Franklin RD, Allison DB,
Gorman BS, editors. Design and Analysis
of Single-Case Research. Mahwah, NJ:
Erlbaum; 1997

[47] Hayes SC. Single-case experimental
design and empirical clinical practice.
Journal of Consulting and Clinical
Psychology. 1981;49:193-211

[48] Hilliard RB. Single-case
methodology in psychotherapy process
and outcome research. Journal of
Consulting and Clinical Psychology.
1993;61:373-380

[49] Kazdin AE. Single-Case Research
Designs: Methods for Clinical and
Applied Settings. 2. New York, NY:
Oxford University Press; 2010

[50] Lundervold DA, Bellwood MF. The
best kept secret in counseling: Single-
case (large N = 1) experimental designs.
In: Jalongo MR, Gerlach GJ, Yan W,
editors. Annual Editions: Research
Methods Guilford. CT: McGraw-Hill/
Dushkin; 2000. pp. 78-90

[51] Smith JD. Single-case experimental
designs: A systematic review of
published research and current
standards. Psychological Methods. 2012;
17(4):510-550. DOI: 10.1037/a0029312
Epub 2012 Jul 30

[52] Krasny-Pacini A, Evans J. Single-case
experimental designs to assess
intervention effectiveness in
rehabilitation: A practical guide. Annals
of Physical and Rehabilitative Medicine.
2018;61(3):164-179

[53] Kazdin AE. Single-case experimental
research designs. In: Kazdin AE, editor.
Methodological Issues and Strategies in
Clinical Research. Washington DC:
American Psychological Association;
2016. pp. 459-483

77

Multivariate Treatment of Dyslexia, Dysgraphia and Dyscalculia
DOI: http://dx.doi.org/10.5772/intechopen.110287



[54] Lucas WA. The Case Survey
Method: Aggregating Case Experience.
Santa Monica, CA: Rand Corporation;
1974

[55] Yin RK, Heald KA. Using the case
survey method to analyze policy studies.
Administrative Science Quarterly. 1975;
20(September):371-382

[56] Jensen J, Rodgers R. Cumulating the
intellectual gold of case study research.
Public Administration Review. 2001;
61(2):235-246

[57] Jurisch MC, Wolf P, Krcmar H.
Using the case survey method for
synthesizing case study evidence in
information systems research. In:
Proceedings of the Nineteenth Americas
Conference on Information Systems,
Chicago, Illinois. Atlanta, Georgia:
Association for Information Systems;
15-17 August 2013

[58] Stake RE. The Art of Case Study
Research. Thousand Oaks CA: Sage; 1995

[59] Yin RK. Case Study Research: Design
and Methods. Vol. 5. Thousand Oaks CA:
Sage; 2009

[60] Lord HG. Ex Post Facto Studies as a
Research Method. ERIC Special Report
No. 7320. Washington DC: Institute of
Education Sciences (IES) of the U.S.
Department of Education; 1973

[61] Rosnow RL, Rosenthal R. Essentials
of Behavioral Research: Methods and
Data Analysis. 2nd ed. New York:
McGraw-HiIl; 1991

[62] Giuffre M. Designing research: Ex
post facto designs. Journal of
PeriAnesthesia Nursing. 1997;12(3):
191-195

[63] Radvansky GA. Human memory.
New York: Routledge; 2021

[64] Wheeler L, Reis HT. Self-recording
of everyday life events: Origins, types,
and uses. Journal of Personality. 1991;
59(3):339-354

[65] Lewis K, Sligo F, Massey C. Observe,
record, then beyond: Facilitating
participant reflection via research
diaries. Qualitative Research in
Accounting & Management. 2005;2(2):
216-229

[66] Toms EG, Duff W. I spent 1 1/2
hours sifting through one large box...:
Diaries as information behaviour of the
archives user: Lessons learned. Journal of
the American Society for Information
Science and Technology. 2002;53(14):
1232-1238

[67] Kirk RE. Practical significance:
A concept whose time has come.
Educational and Psychological
Measurement. 1996;1996(56):
746-759

[68] Peeters MJ. Practical significance:
Moving beyond statistical significance.
Currents in Pharmacy Teaching and
Learning. 2016;8(1):83-89

[69] Potter CS. Multi-method research.
In: Kawulich B, Garner M, Wagner C,
editors. Doing Social Research: A Global
Context. New York: McGrawHill; 2012.
pp. 161-174

[70] Collier D, Elman C. Qualitative and
multi-method research: Organizations,
publication, and reflections on
integration. In: Oxford Handbook of
Political Methodology. Berkeley CA: UC
Berkeley; 2008. pp. 780-795

[71] Parsonson BS, Baer DM. The graphic
analysis of data. In: Poling A, Fuqua RW,
editors. Research Methods in Applied
Behavior Analysis: Issues and Advances.
New York: Plenum; 1986. pp. 157-186

78

Recent Advances in the Study of Dyslexia



[72] Loftus GR. A picture is worth a
thousand p values: On the irrelevance of
hypothesis testing in the microcomputer
age. Behavior Research Methods,
Instruments & Computers. 1993;25:
250-256

[73] Denzin NK. The Research Act: A
Theoretical Introduction to Sociological
Methods. Chicago, IL and London:
Aldine; 1970

[74] Denzin NK. The logic of naturalistic
inquiry. In: Denzin NK, editor.
Sociological Methods: A Sourcebook.
New York: McGraw-Hill; 1978

[75] Guba EG. Criteria for assessing the
trustworthiness of naturalistic inquiries.
Educational Communication and
Technology Journal. 1981;29(2):75-91

[76] Guba EG, Lincoln YS. Epistemology
and methodological bases of naturalistic
inquiry. In: Madaus GE, Scriven M,
Stufflebeam DL, editors. Evaluation
Models: Viewpoints on Educational and
Human Services Evaluation. Boston:
Kluwer-Nijhoff; 1983. pp. 325-329

[77] Yazan B. Three approaches to case
study methods in education: Yin,
Merriam, and Stake. The Qualitative
Report. 2015;20(2):134-152

[78] Grigorenko EL. Dynamic assessment
and response to intervention: Two sides
of one coin. Journal of Learning
Disabilities. 2009, 2009;4(2):111-132

[79] Fisk JL, Rourke BP. Identification of
subtypes of learning-disabled children at
three age levels: A neuropsychological,
multivariate approach. Journal of
Clinical and Experimental
Neuropsychology. 1979;1(4):289-310

[80] Porter JE. Identification of Subtypes
of Learning Disabled Children a
Multivariate Analysis of Patterns of

Personality Functioning [thesis].
Windsor, Ontario: University of
Windsor; 1980

[81] Boodoo GM. A multivariate
perspective for aptitude-
achievement discrepancy in
learning disability assessment. The
Journal of Special Education. 1984;18(4):
489-494

[82] Vaughn S, Wanzek J, Fletcher JM.
Multiple tiers of intervention: A
framework for prevention and
identification of students with reading/
learning disabilities. In: Taylor BM,
Ysseldyke JE, editors. Effective
Instruction for Struggling Readers. K-6.
New York: Teachers College Press; 2007.
pp. 173-195

[83] Barnett DW, Hawkins R, Prasse D,
Graden J, Nantais M, Pan W. Decision-
Making Validity in Response to
Intervention. In: Jimerson SR, Burns MK,
Van der Heyden AM. Handbook of
Response to Intervention: The Science
and Practice of Assessment and
Intervention. Boston, MA: Springer;
2007. pp. 106-116

[84] Denzin NK. Triangulation 2.0.
Journal of Mixed Methods Research.
2012;6(2):80-88

[85] Potter CS. Multimethod research. In:
Wagner C, Kawulich B, Garner M,
editors. Doing Social Research: A Global
Context. New York: McGrawhill; 2012.
pp. 161-174

[86] Guba EG, Lincoln YS.
Epistemological and methodological
bases of naturalistic inquiry. Educational
Communication & Technology Journal.
1982;30(4):233-252

[87] Potter CS. Using the phonic
inventories for establishing the patterns

79

Multivariate Treatment of Dyslexia, Dysgraphia and Dyscalculia
DOI: http://dx.doi.org/10.5772/intechopen.110287



of error made by children with learning
disabilities. In: Paper Presented at
International Conference on Learning
Disabilities. Johannesburg: SAALED and
the Centre for Continuing Medical
Education, University of the
Witwatersrand; 1979

[88] Potter CS. The Phonic Inventories:
An Ipsative Instrument for Analysing the
Error Patterns of Children.
Johannesburg: University of the
Witwatersrand, Department of
Psychology (mimeo); 1996

[89] Grasko D. The Phonic Inventories: A
Comparison of Spelling Error Patterns
Made by Children in Full-Time Remedial
Education and Children in Mainstream
Classes [thesis]. Johannesburg:
University of the Witwatersrand; 2005

[90] Pereira C. An Analysis of the Short
and Long-Term Validity of the Phonic
Inventories [thesis]. Johannesburg:
University of the Witwatersrand; 2008

[91] Wechsler D. Wechsler Intelligence
Scale for Children. Fourth UK ed.
London: Harcourt Assessment; 2004

[92] Moura O, Simões MR, Pereira M.
WISC-III cognitive profiles in
children with developmental dyslexia:
Specific cognitive disability and
diagnostic utility. Dyslexia. 2014;20(1):
19-37

[93] Prifitera A, Dersh J. Base rates of
WISC-III diagnostic subtest patterns
among normal, learning-disabled, and
ADHD samples. In Bracken BA,
McCallum RS. editors. Wechsler
Intelligence Scale for Children. Clinical
Psychology Publishing Co.; 1993.
pp. 43-55

[94] Shanahan MA, Pennington BF,
Yerys BE, Scott A, Boada R, Willcutt EG.
Processing speed deficits in attention

deficit/hyperactivity disorder and
reading disability. Journal of Abnormal
Child Psychology. 2006;34(5):584-601

[95] Willcutt EG, Pennington BF,
Olson RK, Chhabildas N, Hulslander J.
Neuropsychological analyses of
comorbidity between reading disability
and attention deficit hyperactivity
disorder: In search of the common
deficit. Developmental
Neuropsychology. 2005;27(1):35-78

[96] Potter CS, Grasko D, Pereira C.
Using spelling errors to identify children
with learning disabilities. In: SAALED
International Conference “Reading for
all”, Johannesburg: Nelspruit, Southern
African Association for Learning and
Educational Differences; September
2008

[97] Potter CS, Fridjhon P, Grasko D,
Pereira C, Ravenscroft G. Identifying
patterns of phonic errors in children with
learning disabilities. In: 46th International
Conference of the Learning Disabilities
Association of America. Allison Park, PA.
Salt Lake City, UT: Research Poster
Presented As Part of Research on Learning
Disabilities Session. 2009

[98] Ravenscroft G, Potter CS, Fridjhon P.
Using information and communication
technology (ICT) to identify error
patterns amongst children and guide their
remedial intervention. In: Proceedings
International Conference ICERI
Barcelona 2009, Pdf 1294. Valencia,
Spain: International Academy of
Technology, Education and
Development; 2009

[99] Callander A. Using Phonic
Inventories to Identify Children with
Learning Disorders or Barriers to
Learning. B.Ed Honours Research
Report. Johannesburg: University of the
Witwatersrand, Department of
Psychology; 2007

80

Recent Advances in the Study of Dyslexia



[100] Mazansky K. Using Phonic
Inventories to Identify Children with
Learning Disorders/Barriers to Learning
with Specified Spelling Difficulties in a
Mainstream Grade 6 Classroom in South
Africa. B.Ed Honours Research Report.
Johannesburg: University of the
Witwatersrand, Department of
Psychology; 2007

[101] Kruger M. A Comparison of
Reading and Spelling Test Scores and
Frequency of Phonic Errors in a
Remedial and a Mainstream High School.
Honours research report. Johannesburg:
University of Witwatersrand,
Department of Psychology; 2011

[102] Potter C, Fridjhon P, Ravenscroft
G. Evaluating a test’s conceptual
propertis and utilisation potential:
Linking results from validation and
applied research as a basis for
implementation. In: Proceedings of 3rd
International Conference on Education
and New Learning Technologies, 1929
Pdf. Barcelona: EDULEARN; 2011

[103] Potter CS, Fridjhon P, Ravenscroft
G. Using test results as a basis for
identifying instructional needs 16 and
monitoring progress of children in
schools and classrooms. In: Paper
Presented at the Conference of the South
African Monitoring and Evaluation
Association, M&E 4 Outcomes:
Answering The ‘So What?’ Question.
Johannesburg: South African Monitoring
and Evaluation Association; 2011

[104] Potter CS. Introducing the Phonic
Inventories: A Parent Implementer’s
Manual. Johannesburg: Dr Charles Potter
Reading Fluency Programme; 2020

[105] Potter CS. Training Reading,
writing and spelling fluency: Centre-
periphery dissemination through
interactive multimedia. In: Cvetković D,
editor. Interactive Multimedia -

Multimedia Production and Digital
Storytelling. London, UK: IntechOpen;
2019. DOI: 10.5772/intechopen.82812

[106] Potter CS. Introducing
Phonological Referencing: A Parent
Implementer’s Manual. Johannesburg:
Dr Charles Potter Reading Fluency
Programme; 2022

[107] Moats LC. How spelling supports
reading: And why it is more regular and
predictable than you may think.
American Educator. 2005;6(12-22):12-43

[108] Moats L. Knowledge foundations
for teaching reading and spelling.
Reading and Writing. 2009;22:379-399

[109] Stenhouse L. The humanities
curriculum project. Journal of
curriculum studies. 1968;1(1):26-33

[110] Stenhouse L. What counts as
research? British journal of educational
studies. 1981;29(2):103-114

[111] Stenhouse L. The relevance of
practice to theory. Theory into practice.
1983;22(3):211-215

[112] Rudduck J. Changing the world of
the classroom by understanding it: A
review of some aspects of the work of
Lawrence Stenhouse. Journal of
Curriculum and Supervision. 1988;4(1):
30-42

[113] Elliott J. A curriculum for the study
of human affairs: The contribution of
Lawrence Stenhouse. In: Rethinking
Schooling. Abingdon, Oxfordshire (UK):
Routledge; 2006. pp. 293-310

[114] Potter CS. Introducing the 3 � 3
Oral Impress Method: A Manual for
Parent Implementers. Johannesburg:
Dr Charles Potter Reading Fluency
Programme; 2018

81

Multivariate Treatment of Dyslexia, Dysgraphia and Dyscalculia
DOI: http://dx.doi.org/10.5772/intechopen.110287



[115] Potter CS. Introducing the Seven
Vowel Phonic Analysis System: A
Manual for Parent Implementers.
Johannesburg: Dr Charles Potter Reading
Fluency Programme; 2018

[116] Potter CS. Using Phonological
Referencing to Develop Phonic
Associations. Johannesburg: Dr Charles
Potter Reading Fluency Programme;
2019

[117] Potter CS. Introducing the Targeted
Analysis, Revisualisation and Sequential
Spelling Programme: A Manual for
Parent Implementers. Johannesburg:
Dr Charles Potter Reading Fluency
Programme; 2020

[118] Potter CS. Using an Electronic
Tachistoscope for Increasing Fluency in
Reading, Writing and Spelling: A Guide
for Parent Implementers. Johannesburg:
Dr Charles Potter Reading Fluency
Programme; 2020

[119] Shuttleworth-Edwards AB, Van der
Merwe AS, Van Tonder P, Radloff SE.
WISC-IV test performance in the south
African context: A collation of cross-
cultural norms. In: Laher S, Cockcroft K,
editors. Psychological Assessment in
South Africa: Research and Applications.
Johannesburg: Wits University Press;
2013. pp. 33-47

[120] Vellutino FR, Scanlon DM,
Spearing D. Semantic and phonological
coding in poor and normal readers.
Journal of Experimental Child
Psychology. 1995;59(1):76-123

[121] Vellutino FR, Fletcher JM, Snowling
MJ, Scanlon DM. Specific reading
disability (dyslexia): What have we
learned in the past four decades? Journal
of Child Psychology and Psychiatry.
2004;45(1):2-40

[122] Jorm A, Share D. Phonological
recoding and reading acquisition.

Applied Psycholinguistics. 1983;4:
103-147

[123] Jorm A, Share D, Maclean R,
Matthews R. Phonological recoding skills
and learning to read: A longitudinal
study. Applied Psycholinguistics. 1984;5:
201-207

[124] Ehri LC. Reconceptualizing the
development of sight word reading and
its relationship to recoding. In: Gough
PB, Ehri LE, Treiman R, editors. Reading
Acquisition. Hillsdale, NJ: Erlbaum;
1992. pp. 105-143

[125] Share DL. Phonological recoding
and self-teaching: Sine qua non of
reading acquisition. Cognition. 1995;55
(2):151-218

[126] Share DL. Phonological recoding
and orthographic learning: A direct test
of the self-teaching hypothesis. Journal
of Experimental Child Psychology. 1999;
72(2):95-129

[127] Potter CS, Grasko D, Pereira C.
Using spelling error patterns to identify
children with learning disabilities. In:
Paper Presented at the International
Conference of the Association for
Learning and Educational Disabilities.
Nelspruit: SAALED; 2006

[128] Potter CS, Ravenscroft G, Fridjhon
P. Using computer-based error analysis
to identify children with learning
difficulties. In: Proceedings International
Conference. Valencia: INTED; 2010

[129] Bhamjee Z. The phonic inventories:
Identifying the spelling error patterns of
learners as an aid to a teacher’s lesson
planning, in a setting where the home
language used by teacher and learners
differs. In: B.Ed Honours Research
Report. Johannesburg: University of the
Witwatersrand, Department of
Psychology; 2008

82

Recent Advances in the Study of Dyslexia



[130] De Vos G. Using scholastic tests to
enhance the lesson planning of a primary
school remedial class teacher through the
identification of error patterns. In: B.Ed.
Honours Research Report. Johannesburg:
University of the Witwatersrand,
Department of Psychology; 2008

[131] Govender A. Using scholastic tests
to assist a teacher in focusing instruction
in a multicultural classroom setting. In:
B.Ed Honours Research Report.
Johannesburg: University of the
Witwatersrand, Department of
Psychology; 2010

[132] Guba EG, Lincoln YS.
Epistemological and methodological
bases of naturalistic inquiry. In: Madaus
GF, Scriven M, Stufflebeam DL, editors.
Evaluation Models: Viewpoints on
Educational and Human Services
Evaluation. Norwell, Massachusetts:
Kluwer; 1983. pp. 311-334

[133] Wolf M, Bowers PG. The double-
deficit hypothesis for the developmental
dyslexias. Journal of Educational
Psychology. 1999;91(3):415-438

[134] Wolf M, Miller L, Donnelly K.
Retrieval, automaticity, vocabulary
elaboration, orthography (RAVE-O) a
comprehensive, fluency-based reading
intervention program. Journal of
Learning Disabilities. 2000;33(4):
375-386

[135] Heckelman RG. A Neurological
Impress Method of Reading Instruction.
Merced CA: Merced County Schools
Office; 1962

[136] Heckelman RG. A neurological-
impress method of remedial-reading
instruction. Academic Therapy. 1969;4
(4):277-282

[137] Heckelman RG. N.I.M. revisited.
Academic Therapy. 1986;21(4):411-420

[138] Hollingsworth PM. An experiment
with the impress method of teaching
reading. The Reading Teacher. 1970;24
(2):112-114

[139] Samuels SJ. The method of repeated
readings. The Reading Teacher. 1979;32
(4):403-408

[140] Chomsky C. After decoding: What?
Language Arts. 1976;53(3):288-296

[141] Carbo M. Teaching reading with
talking books. The Reading Teacher.
1978;32(3):267-273

[142] Morgan R, Lyon E. Paired reading
— A preliminary report on a technique
for parental tuition of reading retarded
children. Journal of Child Psychology
and Psychiatry. 1979;20(2):151-160

[143] Ashby-Davis C. A review of three
techniques for use with remedial readers.
The Reading Teacher. 1981;34(5):
534-538

[144] Allington RL. Fluency: The
neglected reading goal. The Reading
Teacher. 1983;36(6):556-561

[145] Topping K. Paired reading: A
powerful technique for parent use. The
Reading Teacher. 1987;40(7):608-614

[146] Topping K. Peer tutored paired
reading: Outcome data from ten projects.
Educational Psychology: An
International Journal of Experimental
Educational Psychology. 1987;7(2):
133-145

[147] Topping K. Peer tutoring and paired
reading: Combining two powerful
techniques. The Reading Teacher. 1989;
42:488-494

[148] Snowling MJ. The development of
grapheme-phoneme correspondence in
normal and dyslexic readers. Journal of

83

Multivariate Treatment of Dyslexia, Dysgraphia and Dyscalculia
DOI: http://dx.doi.org/10.5772/intechopen.110287



Experimental Child Psychology. 1980;29
(2):294-305

[149] Bradley L, Bryant PE. Categorizing
sounds and learning to read—A causal
connection. Nature. 1983;301(5899):
419-421

[150] Frith U. A developmental
framework for developmental dyslexia.
Annals of Dyslexia. 1986;36(1):67-81

[151] Stanovich KE. Explaining the
differences between the dyslexic and
garden variety poor reader: The
phonologicalcore variable-difference
model. Journal of Learning Disabilities.
1988;21(590–604):612

[152] Frost SJ, Landi N, Mencl WE,
Sandak R, Fulbright RK, Tejada ET, et al.
Phonological awareness predicts
activation patterns for print and speech.
Annals of Dyslexia. 2009;59(1):78-97

[153] Shaywitz SE, Shaywitz BA. The
neurobiology of reading and dyslexia.
The ASHA Leader. 2007;12(12):20-21

[154] Potter CS, Van der Merwe E. Some
indications from a Research and
Development Programme in engineering
analysis and design. In: Proceedings of
Conference on Teaching and Learning in
Southern Africa, September. Pretoria:
Committee of University Principals;
1984

[155] Potter CS, Van der Merwe E, Kemp
AR. Increasing pass rates in an
engineering analysis and design course.
South African Journal of Higher
Education. 1987;1(1):91-98

[156] Potter CS, Van der Merwe E. Spatial
ability, visual imagery and academic
performance in engineering graphics. In:
Proceedings of International Conference
on Engineering Education. Oslo,
Norway: ICEE; 2001

[157] Potter CS, Van der Merwe E. An
application of Piaget’s theories of
perception and mental imagery in
increasing spatial ability. In:
International Psychology Congress.
Vienna: Austrian Psychological
Association; 2003

[158] Potter CS, Van der Merwe E.
Perception, imagery, visualisation and
engineering graphics. European Journal
of Engineering Education. 2003;28(1):
117-133

[159] Potter CS, Van der Merwe E,
Kaufman W, Delacour J. A longitudinal
study of student difficulties with
engineering graphics. European Journal
of Engineering Education. 2006;31(2):
201-214

[160] Potter CS, Ravenscroft G. An
Investigation into the Use of Mental
Imagery in Teaching Children with
Learning Disabilities. Johannesburg:
PSYSSA Conference; 2003

[161] Ravenscroft G. Remedial
Instructional Techniques: Assessing the
Effectiveness of High Imagery Teaching
Techniques in the Remedial
Environment [thesis]. Johannesburg:
University of the Witwatersrand; 2008

[162] Kasdon LM. One Man’s opinion:
What is Fernald’s method? Reading
World. 1977;16(4):326-328

[163] Myers CA. Reviewing the literature
on Fernald’s technique of remedial
reading. The Reading Teacher. 1978;31
(6):614-619

[164] Miccinati J. The Fernald technique:
Modifications increase the probability of
success: In the field. Journal of Learning
Disabilities. 1979;12(3):139-142

[165] Kinsman P. Teaching Phoneme-
Grapheme Correspondence Rules to

84

Recent Advances in the Study of Dyslexia



Children with Learning Difficulties: An
Implementation of the Fernald Method.
Perth: Edith Cowan University; 1997

[166] Berninger V. Understanding the
lexia in dyslexia. Annals of Dyslexia.
2001;51:23-48

[167] Berninger VW, Abbott RD, Abbott
SP, Graham S, Richards T. Writing and
reading: Connections between language
by hand and language by eye. Journal of
Learning Disabilities. 2002;35(1):39-56

[168] Berninger VW, Nielsen KH, Abbott
RD, Wijsman E, Raskind W. Writing
problems in developmental dyslexia:
Under-recognized and under-treated.
Journal of School Psychology. 2008;46
(1):1-21

[169] Kim YS, Otaiba SA, Puranik C,
Folsom JS, Gruelich L. The contributions
of vocabulary and letter writing
automaticity to word reading and
spelling for kindergartners. Reading and
writing. 2014;27(2):237-253

[170] Ehri LC. Learning to read and
learning to spell: Two sides of a coin.
Topics in language disorders. 2000;20
(3):19-36

[171] Ehri LC. Orthographic mapping in
the acquisition of sight word reading,
spelling memory, and vocabulary
learning. Scientific Studies of Reading.
2014;18(1):5-21

[172] Caroline SM. Breaking the Sound
Barrier: A Phonics Handbook. New York:
Macmillan; 1960

[173] Perfetti CA, Dunlap S. Learning to
read: General principles and writing
system variations. In: Learning to Read
Across Languages. New York: Routledge;
2008. pp. 25-50

[174] Perfetti CA, Zhang S. Very early
phonological activation in Chinese

reading. Journal of Experimental
Psychology: Learning, Memory, and
Cognition. 1995;21(1):24-33

[175] Perfetti CA, Zhang S, Berent I.
Reading in English and Chinese:
Evidence for a “universal” phonological
principle. Advances in Psychology. 1992;
94:227-248

[176] McCutchen D. “Functional
automaticity” in Children’s writing: A
problem of metacognitive control. Written
Communication. 1988;5(3):306-324

[177] Gates AI. A study of the role of
visual perception, intelligence, and
certain associative processes in reading
and spelling. Journal of Educational
Psychology. 1926;17(7):433-445

[178] Monroe M. Children Who cannot
Read; the Analysis of Reading
Disabilities and the Use of Diagnostic
Tests in the Instruction of Retarded
Readers. Chicago: University of Chicago
Press; 1932

[179] Monroe M, Backus B. Remedial
Reading: A Monograph in Character
Education. Boston: Houghton Mifflin;
1937

[180] Orton ST. Reading, Writing and
Speech Problems in Children. New York:
W. W Norton & Co; 1937

[181] Gillingham A, Stillman BW.
Remedial Training for Children with
Specific Disability in Reading,
Spelling and Penmanship.
Cambridge, MA: Educators Publishing
Service; 1960

[182] World Health Organization.
International Statistical Classification of
Diseases and Related Health Problems.
Vol. 1. Geneva, Switzerland: World
Health Organization; 2004

85

Multivariate Treatment of Dyslexia, Dysgraphia and Dyscalculia
DOI: http://dx.doi.org/10.5772/intechopen.110287



[183] South Africa Government Medical
Schemes Act 131 of 1998. Available from:
https://www.gov.za/documents/medica
l-schemes-act

[184] Potter CS, Grasko D, Pereira C.
Using spelling errors to identify children
with learning disabilities. In: SAALED
International Conference “Reading for
all”. Johannesburg: Nelspruit, Southern
African Association for Learning and
Educational Differences; September
2008

[185] Potter CS, Fridjhon P, Grasko D,
Pereira C, Ravenscroft G. Identifying
patterns of phonic errors in children
with learning disabilities. In: Research
Poster Presented as Part of Research on
Learning Disabilities Session. Salt Lake
City, UT: 46th International Conference
of the Learning Disabilities Association
of America; 2009

[186] Sternberg RJ, Grigorenko EL. Are
cognitive styles still in style? American
Psychologist. 1997;52(7):700-712

[187] Sternberg RJ, Zhang LF, editors.
Perspectives on Thinking, Learning, and
Cognitive Styles. New York: Routledge;
2014

[188] Potter CS, Van der Merwe E,
Kaufman W, Delacour J. Training three
dimensional spatial perception: A cross-
cultural application of Piaget’s theories of
perception and mental imagery. In:
Invited Paper Presented at Biennial
International Conference on Research
Methodology in Psychology.
Johannesburg: University of
Johannesburg; 2005

[189] American Psychiatric Association.
Diagnostic Criteria from DSM-IV-TR.
Washington DC: American Psychiatric
Association; 2000

[190] Potter CS, Van der Merwe E. The
Identification and Support of Students

with Weaknesses in Engineering
Drawing at University Level. Vol. 4.
Johannesburg: University of the
Witwatersrand, Centre for Continuing
Education, Discussion Paper Series in
Adult and Continuing Education; 1984

[191] Potter CS, Van der Merwe E, Kemp
AR. The development of an approach to
identifying and remediating weaknesses
in engineering analysis and design at
first year university level. In:
Proceedings of Conference on Teaching
and Learning in Southern Africa.
Pretoria: Committee of University
Principals; 1984. pp. 112-124

[192] Potter CS, Van der Merwe E. The
influence of spatial perception on the
academic performance of first year
engineering students. In: Conference on
Quality and Equality in Higher
Education. Bloemfontein: UOVS; 1992

[193] Potter CS, Van der Merwe E.
Academic performance in engineering.
South African Journal of Higher
Education. 1994;8(1):193-210

[194] Potter CS, Van der Merwe E.
Developing a methodology for training
spatial ability: A longitudinal
investigation in an engineering faculty.
In: International Conference
“Psychology beyond the Year 2000”,
Haifa. Tel Aviv, Israel: COMTEC; 2000

[195] Potter CS, Van der Merwe E,
Kaufman W, Delacour J. Using cross-
validation to establish the effects of
instruction: A longitudinal evaluative
study. Annals of Engineering Education.
2006;4:1-5

[196] Potter CS, Abelheim D, Ashcroft P,
George A, Macreadie E, Picton J, et al.
Targeted revisualisation: An
instructional approach for remediating
reading and spelling disorders in
children. In: International Psychology

86

Recent Advances in the Study of Dyslexia



Congress. Vienna: Austrian
Psychological Association; 2003

[197] Els K. Visualisation in Learning: The
Use of Mental Imagery in Improving the
Reading, Writing and Spelling Abilities
of Grade 4 Children with Learning
Disabilities [thesis]. Johannesburg:
University of the Witwatersrand;
Department of Psychology; 2003

[198] Els K. The Use of Mental Imagery in
Improving the Simultaneous and
Successive Processing Abilities of Grade
V Learners with Learning Disorders of
Reading and Written Expression
[thesis]. Johannesburg: University of the
Witwatersrand; 2005

87

Multivariate Treatment of Dyslexia, Dysgraphia and Dyscalculia
DOI: http://dx.doi.org/10.5772/intechopen.110287





89

Chapter 4

Teacher Perspectives on 
Effectiveness of Assistive 
Technology in Supporting Children 
with Dyslexia Learning Disabilities 
in Ogun State, Nigeria
Obafemi Ayodeji Olayemi and Ishola Ayodele Oluwaseun

Abstract

Assistive Technology for Children with Learning Disabilities (ATCLD) was 
developed in response to language and math challenges faced by dyslexic students at 
Adeola Odutola College. This development follows a needs assessment and focuses 
on upper secondary schools 1–3. As explained above, assistive technologies (ATs) 
are commercially available, adapted, or modified to improve, maintain, or enhance 
the functional abilities of children with disabilities. Unlike many schools in Nigeria, 
Adeola Odutola College enrolls students diagnosed with learning disabilities and 
trains them in a mainstream teaching and learning environment. Similarly, the 
Ministry of Education notes that the Nigerian classroom has diverse students with 
different abilities and students with special educational needs are often enrolled in 
mainstream schools. In response to the described dilemma, this study developed a 
tagged ATCLD with text-to-speech skills that enable compensatory learning that 
emphasizes repetition. The ATCLD effort followed the following methodology. This 
means that younger children can create new schemas of information. In addition, 
text-to-speech and text-to-speech assistive technologies widely used for input and 
output in this research will be expanded in the future.

Keywords: assistive technology, dyslexia, dyscalculia, text – to speech, english 
language, mathematics, secondary schools

1. Introduction

Dyslexia is a commonly transmitted disorder in nursing [1]. Moreover, it is a defect 
related to the process of visual input [2]. Students with this condition struggle with 
language and mathematics because of the way they organize pictures, text and sound 
[3]. Difficulties related to dyslexia are recognized by the UN All Learners, among 
others. This is often achieved through an inclusive lens that emphasizes the use of 
ICT and versatile learning strategies [4]. Comprehensive Education by Ministry of 
Education, Federal Republic of Nigeria [5] could be a method to address and respond 
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to the diverse needs of all children, youth and adults by increasing participation, 
culture and community and reducing exclusion within and even outside the educa-
tion system. This recognition is supported by the National Institute for Academic 
Development’s Handbook for Academics in Support of Learning (NIED, 2014), which 
focuses on serving students who are moving through the essential core competencies 
in a cross-curricular style and skills [6].

Dyslexia is often an inherited neurological disorder; it leads to problems with 
reading, writing and spelling [1]. ATCLD will also be implemented for children 
affected by the above problems; the etymology of the word dyslexia comes from the 
Greek DYS-disorder and the language LEXIA. A diagnosis of dyslexia does not mean 
an intellectual disability, people with dyslexia are fully capable, but this can only 
be improved through proper identification and appropriate training [7]. Instead, 
dyscalculia is a math-specific learning disability that can cause difficulty understand-
ing number concepts or using symbols or functions necessary to succeed in math 
[8]. In recent years, researchers have become increasingly interested in studying the 
use of technological devices to improve the performance of children with specific 
learning disabilities in inclusive classrooms [9–11]. These studies have shown that 
assistive technology is a potential help in improving the educational needs of children 
with SLD and that the integration of technology is important to increase the learning 
effectiveness of children with learning disabilities [9, 11]. However, little information 
was gathered from teachers about how technology devices would benefit children 
with specific learning disabilities [10–12]. The successful implementation of technol-
ogy in the classroom depends to a large extent on teachers’ knowledge and attitudes 
towards the use of technology in the teaching and learning process [13]. Therefore, it 
is important to focus on how teachers perceive the effectiveness of assistive technolo-
gies for children with specific learning disabilities.

Learning is the acquisition of new knowledge and skills. In the early develop-
mental years, children begin to learn to read, write, and count according to their age 
and intellectual abilities. However, despite normal intellectual abilities and normal 
visual, auditory or physical abilities, some children appear to be particularly unable 
to acquire mathematical and language skills, even when provided with adequate 
learning opportunities [14]. Children with learning disabilities lag behind in cogni-
tive acquisition but have average or above average IQs, meaning they do not have 
low intelligence issues [15]. The term learning disability covers a very wide range 
of characteristics. Due to the impact on cognitive processes, students with learning 
disabilities may experience difficulties in various academic areas as well as social and 
emotional development; however, the main problems most often lie in specific areas 
such as reading, writing and arithmetic, which are the basic foundations of education.

Inclusive education is the process of responding to the diversity of children by 
improving participation in the classroom and reducing exclusion from education [16]. 
Inclusive education ensures a quality education for all students by effectively meeting 
their diverse needs in a sensitive, respectful and supportive manner in mainstream 
schools. Mainstream schools accept children with special needs in the classroom 
with their typical peers and strive to meet the needs of all children with a quality 
education. The United Nations Convention on the Rights of the Child [17] states that 
every child has the right to education regardless of disability and without any form 
of discrimination. Children with special needs are therefore effectively educated in 
special or mainstream schools to promote their independence and sense of well-being 
through maximum inclusion and active participation in the communities in which 
they live [18].
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According to the Individuals with Disabilities Education Act [19], any device 
that is used to improve the performance of individuals with disabilities is considered 
assistive technology. This could include any program or product system used to 
increase, maintain, or improve the useful abilities of individuals with disabilities 
[15]. In addition to aids as part of the curriculum, teachers can facilitate children with 
special needs in solving known learning problems and can encourage independent 
study. However, the selection, acquisition and use of useful technology depend on an 
assessment of the child’s needs as well as the suitability of professionals working with 
students with learning disabilities [20].

Assistive technology allows students with disabilities to improve their access 
to courses and the quality of their professional knowledge [21]. Several useful 
technological devices are available to help teachers improve their students’ useful 
abilities by increasing their participation in learning opportunities and engagement 
in activities [9]. Computer powered directions include numerous code applications 
to help children improve their learning activities and reach their potential. These 
technologies vary from simple spell checks to more advanced speech recognition 
(systems, teaching and learning software). Among them, software such as voice 
recognition, word prediction, spell checking and scientific software have been 
found to be effective in meeting the requirements of children with specific learning 
disabilities [12]. When students with learning disabilities are unable to meet aca-
demic and behavioral goals in school, teachers should recognize the need to create 
usable technology tools and supports that can modify them to successfully complete 
assigned tasks. AIDS is therefore an integral part of education and a necessary half 
in the design and development of teaching programs for university students with 
disabilities [22].

As stated by the Ministry of Education (2009), children at Adeola Odutola 
College (AOC) receive teaching that is applicable to graduates in mainstream set-
tings. In response to the above, Assistive Technology for Children with Learning 
Disabilities (ATCLD) was developed for SS.1 to SS3. It deals with English and math 
programs by allowing text input, displaying colored text and images, and outputting 
sound to the user.

Adeola Odutola College (AOC) is a mixed school (boys and girls) that pre-
pares students with special business needs as it offers WASSCE levels including 
structured modules and business subjects. ATCLD is designed for beginners and 
can prepare students at this level. Qualitative methods; In the initial phase of the 
study, case studies of dyslexic students from Adeola Odutola College (AOC) were 
used followed by quantitative methods; An experiment was conducted during the 
ATCLD test. The combination of these techniques is known as a hybrid approach. 
The waterfall model guides the development of a search engine, as requirements 
gathering is the initial stage. Research focuses on improving maths and English, as 
people with dyslexia have problems understanding language and arithmetic. A pilot 
study on the adoption and use of iPads for active reading demonstrated improved 
academic performance [23]. The work in this study focuses on earlier technologies, 
so ATCLD is based on the same improvements in academic achievement as earlier 
technologies.

The main objective of this study was to develop an assistive technology, namely 
ATCLD, for better understanding of Mathematical and English concepts for stu-
dents with dyslexia at Adeola Odutola College, Ijebu Ode, Ogun State. The main 
objective of this study was achieved by implementing the following secondary 
objectives:
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1. Identify system requirements for assistive technologies

2. Development and implementation of assistive technology

3. Evaluate the effectiveness of assistive technologies in improving understanding 
of mathematics and English concepts

2.  Facilitating student achievement with assistive technology  
(world perspective)

The compensatory nature of assistive technology creates opportunities for 
students with disabilities [24]. Coincidentally, Currie and Drewry [25] added that 
assistive technologies are often promoted to schools, parents, and educators as tools to 
support students with special needs. Create a balance to address learning disabilities 
and promote individual independence. The use of assistive technology can provide a 
compensatory alternative and, when incorporated into quality writing instruction, 
can lead to improved performance, as in the case of MacArthur (cited in [26]). ATCD 
is a compensating AT, so it can provide these parameters.

In improving the realm of unique education, it has turned into an unusual place 
to view assistive technology as a resource provided to people with physical, sensory 
(auditory and visual), and communication impairments [24]. The response from 
education specialists has usually been to offer assistive technology that offers physi-
cal right of entry to academic and network packages and services. A key function of 
assistive technology in facilitating the right to enter academic experience is as a means 
to achieve core curriculum outcomes [24]. Most children with special knowledge 
disabilities have reading problems known as dyslexia. It commonly affects a child’s 
ability to understand and manipulate the sounds of spoken speech, in addition to 
having problems interpreting and recognizing new words. Children who are affected 
by this problem have difficulty acquiring knowledge that they can explore properly 
and fluently [6]. Writing disability (dysgraphia) is another educational bottleneck 
for college students with learning about disabilities. Children with dyslexia have 
trouble organizing and writing down their thoughts and ideas. It affects the primary 
writing skills of handwriting, typewriting and spelling. Another learning disability 
is an inherent difficulty remembering and effectively using the steps of a math 
problem (dyscalculia). Specific problems consist of length and spatial relationships, 
orientation, region values, decimals, fractions, problems understanding time-related 
concepts, and problems remembering math facts [14].

3. Teacher perspectives

To facilitate educational opportunities for children with SLD, teachers should 
use appropriate teaching strategies and materials to reduce or eliminate children’s 
deficits in specific learning areas. The primary responsibility of teachers is to provide 
children with and without disabilities a successful learning experience that will 
help them achieve their goals for a bright future [15]. Therefore, educators need to 
identify the right technologies for these students to use their resources and how those 
resources can be used most effectively, with whom, where, and when. They may have 
knowledge of how to teach and how to design curriculum to meet students’ needs, 
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which is an important part of children’s academic success [27]. However, inadequate 
information and educational strategies for integrating assistive technologies into the 
mainstream curriculum continue to plague educators. To illustrate this, a research 
study [28] revealed concerns among teachers that their education programs did not 
provide enough courses and field experiences to enable them to become teachers and 
support students with special educational needs.

Despite the knowledge and training of teachers, the use of technology in school 
varies according to children’s preferences and their interest and disposition towards it 
Use of technology [29]. The Individualized Education Plan (IEP) can identify the child’s 
strengths and weaknesses, likes and dislikes, and what strategies help deal with the child 
[20]. In addition, through learning, the teacher can improve students’ motivation and 
engagement by increasing their autonomy and self-direction. Bronfenbrenner’s bioeco-
logical model [30] is useful in its application to personalized learning as it explains the 
interactions borne by the children. That supports their development and learning. The 
bioecological model consists of major environments inhabited by children and teach-
ers and is organized and conceptualized in separate systems including microsystem, 
mesosystem, exosystem, macrosystem, and chronosystem [31]. The microsystem, the 
deepest layer, includes a child’s relationships and interactions in their immediate envi-
ronment (family, peers, school, or neighborhood). The Mesco system establishes the 
connection between the structures of the child’s microsystem “family - school, partner 
- family, neighborhood - partner”. The exosystem consists of connections and processes 
between environments that the child does not directly execute. However, the structure 
of this layer can influence the child’s development by interacting with some structures 
of the microsystem. The macro system is the outer shell of the child’s environment and 
is linked to cultural values. It consists of customs and laws. Finally, the chronosystem 
is also relevant to the child’s environment. This can be internal or external [31]. Urie 
Bronfenbrenner’s theory of child development describes how important social situa-
tions in a child’s life interact and influence important outcomes, including social and 
emotional adjustment, academic achievement, and engagement. Provides a compre-
hensive conceptual foundation [30]. A teacher’s perception of assistive technology can 
determine the extent to which technology is used in the teaching and learning process 
[32]. To improve the use of assistive technology as an intervention, teachers should ask 
what techniques and strategies are useful in different types of learning situations and 
how children become more strategic and effective lifelong learners. We need to know 
how to use the technique as an effective intervention that allows [33]. However, what 
teachers do and what they know about assistive technology depends on their level of 
skill, experience, knowledge, and competence in inclusive practice [13]. For example, 
teachers who think of learning as the accumulation of information tend to think of 
teaching as the transmission of information. In contrast, teachers who view learning as 
a conceptual shift are more likely to be facilitators, always encouraging children to learn 
independently. Their perceptions and attitudes greatly influence the acceptance, imple-
mentation, and outcome of using assistive technology to teach children with learning 
disabilities.

4. Specific learning disability

Learning is acquiring new knowledge and skills. Depending on their age and intel-
lectual ability, children in early development learn to read, write and do arithmetic. 
However, despite normal intellectual ability and normal visual, auditory, or physical 
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abilities, some children fail to master language and mathematics, especially when 
appropriate learning opportunities are available. Yes [14]. Children with learning 
disabilities lag behind in acquiring cognitive skills but have average or above average 
IQs. However, the bigger problems are more common in specific areas such as reading, 
writing and mathematics, which are central to education. Most children with certain 
reading disabilities have reading and writing problems known as dyslexia. In general, 
it affects a child’s ability to recognize and manipulate sounds in spoken language, as 
well as problems deciphering and recognizing new words. Children who suffer from 
this problem have difficulty learning to read directly and easily [19]. Writing dis-
ability (dysgraphia) is another academic area of   concern for academics with learning 
disabilities. Dyslexic children find it difficult to study, organize their thoughts, and 
write. Affects rudimentary writing skills of handwriting, typewriting and spelling. 
Another reading disability is the intrinsic problem of remembering and correctly 
using exact math problems (dyscalculia). Specific issues include size and spatial con-
nectivity, exposure, location values, numbers, fragments, difficulty understanding 
time-related generalities, and difficulty flashing fine-grained data [14].

5. Inclusive education

Inclusive Education Inclusive education is the process of addressing the diversity 
of children by enhancing their participation in the classroom and reducing educa-
tional rejection [16]. Inclusive education ensures quality education for all students 
by meeting diverse needs in a responsive, caring and evidence-based manner in 
mainstream schools. Mainstream schools aim to enroll children with special needs 
alongside common peers in the classroom and to meet the needs of all children with 
quality education. United Nations Convention on the Rights of the Child [17] states 
that every child, regardless of disability, has the right to an education without any 
form of discrimination. Children with special needs can therefore be effectively 
educated in special or general schools, and through maximum complement and active 
participation in the communities in which they live. It can build dependencies and 
foster happiness [18]. The Salamanca protest calls for general education institutions 
to be regarded as places of child development open to all children, regardless of their 
physical, emotional or intellectual disabilities [16]. Inclusive seminars are expected to 
focus on the differences between different orders and to have unique characteristics 
that distinguish individuals from each other.

The United States Individuals with Disabilities Act (IDEA) states that an 
Individualized Education Program (IEP) should be developed if a child is associated 
with participation in a special education setting [34]. Each child’s IEP is created by a 
team comprised of the child’s teacher, parent, child, and outstanding special educa-
tion. IEP trains are required to create an Individualized Education Plan (IEP) to meet 
the specific needs of children with special needs in mainstream schools. The United 
Nations Convention on the Rights of Persons with Disabilities [20] emphasizes the 
right of persons with disabilities to lifelong literacy education without discrimina-
tion and on an equal basis with others, without exclusion from general education 
on the basis of disability. The main task of educating children with disabilities is to 
provide all children with disabilities the most stylish education possible in the most 
suitable environment, with the aim of obtaining the highest possible educational 
status in mainstream schools [23]. However, the literacy development of children 
with learning disabilities in general education classrooms depends on the successful 
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implementation of educational methods and facilities to support the literacy of these 
children [28]. Teachers must be responsible for organizing, implementing and evalu-
ating classroom adjustments according to the needs of children. Interventions such 
as tutoring, supportive and educational methods, peer training, collaborative literacy 
and metacognitive strategies have been developed to optimize classroom effectiveness 
for children with specific literacy disorders [32].

6. Factors impacting teacher perspectives

Several factors can influence teachers’ perspectives on the effectiveness of technol-
ogy. The papers used for this methodological review slightly reflect factors stated 
for different perspectives on assistive technology for children with specific literacy 
disabilities.

6.1 Training/experiences

A teacher’s perception and understanding of assistive technology depends on the 
effective instruction they receive during the preparation program and professional 
development. Most articles point to a lack of training programs and teacher experi-
ence [31, 35, 36]. As an example, the researchers reported that a teacher’s prior experi-
ence and knowledge determined how effectively her AT was used in teaching literacy 
and how well it supported the child’s learning development. [31]. Teachers with 
more experience and more AT-related training activities (coursework, workshops, 
in-service programs) reported more positively about the effectiveness of the technol-
ogy [31]. However, 30% of teachers who participated in the study said they were not 
ready or confident to use technology and did not know how to effectively implement, 
integrate and evaluate assistive technology. Similarly, another research study found 
that teachers currently using computer-based instruction claimed it was an effective 
tool for improving student learning, while teachers are new to technology, we found 
that users reported using something they were not familiar with [35]. Additionally, 
60% of teachers reported lack of training or experience in assistive technology, and 
were reluctant to integrate different activities for children with learning disabilities of 
different ages [36].

6.2 Level of confidence and knowledge

Of the six articles, three revealed teachers’ perceptions of confidence and knowl-
edge when using technology in the classroom [31, 35, 37]. Teachers have shown 
that certain assistive technology skills influence self-confidence., know how to set 
up assistive technologies and how to adapt them into effective tools. A particular 
child developmental impact is instruction [31]. Similarly, teachers who reported low 
confidence indicated a need for additional training and knowledge of TA, including 
its educational objectives and functions [35]. Teacher confidence is related to their 
perception of their ability to use and integrate AT into the educational process. To 
illustrate this, most knowledgeable teachers show confidence in their ability to sup-
port children, saying that assistive technology can promote children’s independence 
and encourage active learning. However, less confident and less knowledgeable 
teachers view TA as a complementary rather than an integral aspect of the curricu-
lum [37].
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6.3 Unavailability of devices and technical support

To integrate technology for children with learning disabilities, the availability 
of appropriate learning programs and software is essential in classrooms. Of the 
six studies, three explored teachers’ concerns about the absence of equipment, lack 
of technical support, and the high cost of different software [31, 35, 36]. Teachers 
report that low-tech ATs are used more often than high-tech ATs, possibly because 
they are cheaper and easier to use without technical support [31]. In this study, 
75% of teachers reported being uncomfortable using high-tech devices, such as the 
high cost and lack of availability of technical services [31]. In addition, teachers 
are concerned about the low availability of appropriate technology devices in the 
classroom to support children with special needs [36]. Similarly, they point to a lack 
of access to technology, such as insufficient computers, software costs, and lack of 
IT technicians [35].

6.4 Time constraints and unique needs of children

The availability of appropriate learning programs and software in the classroom 
is critical to the integration of technology into children with learning disabilities. 
Of the six studies, three investigated teachers’ concerns about lack of equipment, 
lack of technical support, and high costs of various software [31, 35, 36]. Teachers 
report that low-tech ATs are used more often than high-tech ATs, probably because 
they are cheaper and easier to use without technical support [31]. In this study, 75% 
of his teachers reported being uncomfortable using high-tech equipment, including 
its high cost and lack of access to technical services [31]. Additionally, teachers are 
concerned about the lack of appropriate technical equipment available in the class-
room to support children with special needs [36]. They also point to a lack of access 
to technology, including a shortage of computers, software costs, and a shortage of 
IT personnel [35].

6.5 Time constraints and Children’s special needs

Research papers show that time constraints are a major barrier to promot-
ing the use of educational technology [35–37]. To use computer-based teaching 
as a teaching tool, teachers need more time to prepare computer programming 
programs [35, 36]. The introduction of ATs in the classroom and the time it takes 
to teach children how to use them [37]. Additionally, two articles point to indi-
vidual differences in children, autonomy, learning motivations, and preferences 
for using learning apps [31]. Effective use of assistive technologies depends on 
supportive policies from teachers and children’s willingness and interest in using 
them as effective tools.

7. Assessing the effectiveness of assistive technologies

Adebisi et al. [38] explored the effects, benefits, and reasons why the use of 
assistive technologies for children with learning disabilities can close achievement 
gaps. Did. This article describes different types of assistive technologies that have 
been developed and used to help children with learning disabilities solve written, 
literate, listening, and math problems. He emphasizes the need to select appropriate 
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technical aids for children with learning disabilities and to ensure that children with 
learning disabilities get the maximum benefit from the use of assistive technology in 
the classroom [22]. We’ve highlighted educational guidelines for teachers to do or at 
home with technology to make the teaching and learning process fun and effective. 
The study design of Adebisi et al. [38] is consistent with ATCLD’s considerations in 
solving literacy and numeracy problems.

8. Methodology

The study population consisted of 20 teachers and 44 students from SS 1 to 
SS 3 out of 2 teachers and 73 students of Adeola Odutola College, Ijebu-Ode. The 
cost-effectiveness and feasibility of the study was ensured by purposive population 
sampling of 5 teachers and 10 students, as warranted; this was done for the desired 
sample size. In addition, the credibility of the questionnaires used during the study 
was achieved through careful scrutiny by the researchers’ supervisors, for which 
a sample of the participating teachers was provided. During the two weeks of the 
course, the participating teachers returned the questionnaires; instead, students 
were asked about their difficulties in reading and understanding the language. The 
interview questions come from the survey questionnaire. Content analysis, including 
the classification, synthesis, and tabulation of linguistic and behavioral data, was 
the qualitative data analysis used in this study. Quantitative data were statistically 
evaluated using Microsoft Excel, in which numerical data were plotted. Visual impair-
ments, neurological disorders, and physical disabilities are among the barriers to 
effective computer use [39]. In the study, participants were asked to assess their own 
needs by a school counselor affiliated with Adeola Odutola College in Ijebu-Ode. Test 
results show that students with dyslexia at Adeola Odutola College, Ijebu-Ode need 
assistive devices, such as when students have vision or hearing problems, and these 
recommendations are part of the system requirements.

9. Results

Each learner took four tests, namely; the language proficiency pre-test (a), post-
test (b), arithmetic proficiency pre-test (c), and post-test (d) denoted by (a), (b), 
(c), and (d) respectively. Besides, distinction in post and pre-test/s are symbolized by 
(b) Sub (a) and (d) Sub (c) while proportion (%) increase or decrease is expressed 
by ((b-a) /a) x 100). Additionally, the letters E, F, G, and H represent the test taker. 
The subsequent is an example of information manipulation for learner G. 10 students 
took half within the interview; however, the testing was scaled down to six candidates 
because it may be deduced from the analysis (Table 1).

Test trial out of 16 Marks for learner E, F, G and H Grade 5 learners brought to 
book low marks in comparison to their grade 6 counterparts. This is evidential as 
illustrated on the above Figure 1.

Series 1 and 2 represent language and mathematics correspondingly. Though grade 
5 learners demonstrate a lower performance in Figure 1, they hold a record of most 
improved marks in Figure 2. Most improved marks associated with pupils of fifth 
grade signify the concept of younger children being better learners. This means the 
teaching of basics should not be done at any later stage to avoid complications as older 
children may be prepared for other activities in life (Table 2).
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Rumelhart’s (quoted in [10]) Schema idea is a proof of the way readers use earlier 
information to apprehend and research from text. Improving fifth-grade scholar 
success means; Young youngsters can broaden new diagrams that summarize units 
of information. This look at simulated and carried out Graham and Richardson’s [34] 
idea of know-how the connection among the function of AT and consumer desires. 
Thus, within the improvement of the ATCLD, the necessities took place. In contrast, 
Culèn and Gasparini [23] performed a case look at, that’s much like the technique 
used on this look at. Coincidentally, each research confirmed improvement. Goal; 
Improving the studying and writing of youngsters with studying disabilities is the 

Figure 1. 
Test trials for learners.

Figure 2. 
Percentage increase/decrease in language and mathematics.
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intention of Culèn and Gasparini [23], further to the experimental technique of Rello 
et al. [39] concerning the usage of publish and pre-check accompanied with the aid of 
using this look at..

10. Teachers’ knowledge of assistive technology

Technology Regarding instructors’ focus of the advantages of the use of assistive 
technology, 89% of respondents agree with that instructors aren’t completely aware 
about the advantages however they agree with that instructors understand the sig-
nificance of assistive technology. The biggest percent of members agreed that colleges 
must offer assistive generation for college students with disabilities because academic 
companies are answerable for instructing college students and investment is your 
responsibility. However, they 10 agree with that colleges do not have any responsibil-
ity to offer assistive generation and no reason for this perception has been stated.

10.1 Availability

In reaction to the subsequent declaration: “The availability of assistive technology 
within the lecture room offer possibilities for college students with disabilities to get 
right of entry to the mainstream curriculum”, 92% agreed and emphasized that schol-
ars with disabilities want to be taught to apply ATs, even as 7% disagreed with the 
preceding declaration due to the fact college students with such issues can also addi-
tionally have problems within the trendy curriculum. Participants diagnosed many 
advantages of the use of assistive generation within the lecture room. For example, 
numerous humans stated that assistive generation can assist have inclusive lecture 
rooms for all college students, no matter their disabilities. Participants stated that AT 
may want to by hook or by crook assist college students to satisfy their instructional 
responsibilities and that AT enabled college students with disabilities to be unbiased 
and take part within the curriculum. However, respondents additionally suggest that 
AT would possibly have a few disadvantages, such as: For example, the bad labeling of 
college students with disabilities, which also can purpose emotional damage.

11. Recommendations

The consequences of this suggest the want for reinforcing ATCLD or a relative 
application, consequently, Adeola Odutola College and different colleges in Nigeria 
must reply to this name with the aid of using availing human and capital assets to 
amend consumer necessities and supply of facts for populating the assistive genera-
tion. The implementation of ATCLD must amplify to trainer and learner schooling 
so as to make certain green use of Assistive Technology. Moreover, the Ministry of 
Education and the National Institute for Educational Development must make certain 
the enforcement of ICT because that is in accord with the Inclusive Education policy.

12. Conclusion

Every Nigerian baby has the proper way to a simply and nice education (Human 
Rights Constitution, Nigeria, 1990). However, a few instances exclude positive people 
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from diagnosed countrywide education, such as: According to assistive technology, 
ATCLD desires to move similarly to serve a good broader institution of students at 
Adeola Odutola College, Ijebu-Ode, and elsewhere. In addition, teacher schooling 
guides associated with helping youngsters with studying problems and in trendy must 
be introduced. It could be extra beneficial if the Ministry of Education inculcate the 
problems associated with studying disabilities and collaborate with other countries. 
Assistive generation may be a beneficial and supportive device for college students 
with disabilities; it facilitates each instructors and college students to create an unfor-
gettable studying experience. The researcher strongly believes that everybody can 
research and enhance academically, however humans want to study the surroundings 
to attain those desires of spans instructors, parents, families, and the network can 
paintings collectively to offer a success studying surroundings. In present day societ-
ies, generation has end up an essential a part of existence and social progress. Part of 
the function of educators is to make assistive generation to be used by humans with 
disabilities and permit them to gain from it and enhance their essence of existence 
through the use of the pleasant assistive generation to be used.

© 2023 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms of 
the Creative Commons Attribution License (http://creativecommons.org/licenses/by/3.0), 
which permits unrestricted use, distribution, and reproduction in any medium, provided 
the original work is properly cited. 
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Chapter 5

Perspective Chapter: Learning 
to Work Smarter with Teaching 
Assistants to Develop a  
Dyslexia-Friendly School
Dominic Griffiths

Abstract

Schools now widely rely on the deployment of teaching assistants (TAs) to support 
the inclusion of students with learning differences, including students with dyslexia. 
However, research findings forthe effectiveness of their deployment has been mixed. 
This chapter therefore seeks to draw upon research evidence of best practice to aid 
teachers in maximising the quality of their collaborative work with TAs, where TAs 
are working in-class or in teaching structured programmes of literacy support with 
individual or small groups of students. This chapter take a critical stance, framed by 
the social model of disability, advocating a whole-school approach to managing TAs’ 
deployment and recommending a rethinking of joint working practices with teachers, 
so that they are both fully involved with supporting students with dyslexia and other 
learning challenges in the classroom. It also warns of the double-edged nature of the 
'paradox of the expert', where classroom teachers maybe working alongside dyslexia 
specialist-qualified TAs

Keywords: teaching assistants, inclusive education, Dyslexia,  
Dyslexia-friendly schools, social model of disability, whole-school approaches, 
collaborative practice, joint working

1. Introduction

Since the 1990s Teaching Assistants (TAs*) have played an increasingly important 
role in both mainstream and special education in England. However, there was origi-
nally some confusion over their roles in schools. This confusion was highlighted by 
Balshaw [1], who identified early perceptions of TAs as: ‘piggies in the middle ….left in 
no-man’s land’ …dogsbodies …[or worse still] a spy in the classroom [or] an overgrown 
pupil’ (1999:12). Since those early days, the number of TAs in the English workforce 
has grown steadily, from 24,000 full time equivalent (FTE) posts in 1997 Balshaw [1] 
to 221, 481 in 2010 and 271, 370 in 2020 [2]. The chances are, therefore, that newly-
qualified teachers (NQT) will find themselves working in a classroom alongside 
one or more of these paraprofessionals, so it is vital that the working collaborations 
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between teachers and TAs are positive, productive, and mutually respectful experi-
ences for both parties and ultimately help foster inclusive classrooms for all learners, 
especially those with learning differences such as dyslexia. This chapter explains the 
development of the various dimensions of the TA role, explores some of the chal-
lenges that TA/teacher collaborations might encounter and draws upon the latest 
research evidence about maximising the potential benefits of joint working in the 
classroom, with the aim of better supporting dyslexic students. In doing so, I will 
also draw upon my own research and professional experiences as a classroom teacher, 
dyslexia-specialist teacher, Special Educational Needs and Disabilities Coordinator 
(SENDCo), and teacher-educator. This chapter also draws upon models of disability 
and neurodiversity in framing how schools need to consider dyslexia support and TAs’ 
roles within those processes in the dyslexia-friendly school.

2. The development of the TA role

As Balshaw’s quotation above suggests, there was not only confusion in schools 
over the TA role but also their status. Balshaw [1] noted that the early deployment 
of TAs in schools was largely to fill ancillary roles, but their brief soon widened 
to include much more of a learning support role, both within the classroom and 
withdrawing individual and small groups of students to tackle programmes of extra 
help for those who had slipped behind in their learning: in particular, extra literacy 
support; and this included many of those identified with dyslexic-type difficulties. 
Much of this was driven by the then government’s drive to remodel the teaching 
workforce [3].

Initially, there was suspicion from some mainstream teachers, about the presence 
of TAs in their lessons. Teachers were traditionally used to their classroom being 
their own private domain. Nor, as Sebba and Sachdev [4] noted, had they routinely 
had training in how to work with TAs. There were also fears that TAs were not just 
present in their classrooms but perhaps judging their performance. Many main-
stream teachers, faced with the demands of developing more inclusive teaching for 
the diversity of learners in their classes, in response to a series of government-led 
Special Educational Needs Codes of Practice in England [5–7], have often felt that 
they were potentially facing demands for which they felt ill-equipped and that they 
might be under scrutiny where this lack of confidence was exposed [8]. For their 
own part, many TAs felt that they were being thrown into teaching and learning situ-
ations for which they has little or no training, including, supporting students with 
dyslexia [9] and that they, in turn, would be judged as inadequate by the classroom 
teachers.

In response to the confusion and misgivings reported above, the English govern-
ment established a set of national professional standards for TAs [10] linked to the 
workforce remodelling drive, and a generic package of induction training for TAs was 
rolled out to schools [e.g. 11]. In addition to this, a range of other training courses 
at Levels 2 and 3 have been developed over the last 15 years by various professional 
development providers, sometimes leading to the Level 4 Higher Level Teaching 
Assistant (HLTA) qualification, and Level 5 Foundation Degrees in Learning Support, 
which many TAs have taken advantage of and value [12]. However, access to such 
training opportunities has been, according to Hussart and Croucher [13], somewhat 
unsystematic and many TAs have reported that, after initial induction training 
packages, access to further training has sometimes been hard to get [14]. In terms of 
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specific dyslexia training for TAs, the British Dyslexia Association (BDA) has devel-
oped the Accredited Learning Support Assistant (ALSA) qualification, offered as a 
Level 4, 5 or 6 course [15].

3. Challenges in the deployment of support staff

A major research project on the use of TAs in schools the Deployment and Impact of 
Support Staff (DISS) was reported in 2009 [16]. The report identified many short-
comings in the ways that TAs were being deployed in schools and the ways in which 
they were interacting with students in their support roles.

The DISS research team’s main areas of focus were around staff preparedness, 
deployment both in and outside the classroom, the practice of support staff and the 
impact of support staff.

3.1 Preparedness

• Relative lack of training opportunities for the majority of TAs

• (Echoing Sebba and Sachdev’s 1997 findings) The majority of teaching staff still 
did not receive training on how best to work with support staff.

• Lack of teacher/TA joint feedback and planning time for the majority of staff.

3.2 Deployment of support staff both in and outside the classroom

• The majority of TAs’ time was spent in pedagogical roles rather than in assist-
ing the teacher or the school.

• The vast majority of TA time, both in and outside the classroom was spent in 
supporting those individuals or groups of students identified as low attaining or 
as having special educational needs (SEN).

• At the secondary level, there was evidence that the more time these pupils spent 
with TAs, the less individual attention they received from the class teacher.

3.3 The practice of support staff

• TAs’ interactions with students seemed to be more focussed on task completion 
rather than actual teaching and learning activities for learning.

• TA guidance for students tended to ‘close down’ rather than to ‘open up’ talk to 
develop learning

• This support was often ‘reactive rather than proactive’ (probably reflecting the 
lack of pre-lesson preparation time identified above).

3.4 The impact of support staff

• One positive effect of the involvement of support staff was the effect on teaching 
staff workloads and their concomitant stress levels and job satisfaction.
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Another positive impact of TA involvement in the classroom with the overall level 
of classroom control and the amount of individual attention available to individual 
students (though which students were receiving individual attention from which staff 
has already been raised as a potential concern).

At the primary school level, access to support from TAs seemed to have little effect 
on students’ positive attitudes to learning; however, at the secondary level, having 
TA support seemed to help students to be less distractable or disruptive, to help their 
interactions with peers and to help them work more independently.

Nevertheless, in terms of student progress in English, Maths and Science, there 
seemed to be a negative relationship between the amount of in-class and small group 
support that students were receiving from TAs and their overall achievement, even 
controlling for variables such as prior attainment and ‘SEN’ status.

The DISS report concluded:

“The picture concerning impact is therefore a mixed one. Though some of the results 
presented here have identified problems in current deployment and practice we 
would not want to give the impression that support staff do not have an important 
role to play. Our general view is that problems may have arisen from assuming that 
extra support will lead to positive outcomes for pupils without first establishing a 
clear understanding and view of the role of support staff and how it affects pupils. 
Classroom based support staff have huge potential in helping teachers and pupils 
but there are questions raised in this report concerning the way they are currently 
deployed in schools and this may be one reason why supported pupils may not make 
as much progress as expected. The findings have wide significance in the context of 
concern with the lack of progress made by some pupils in school. Given that lower 
attaining pupils are more likely to be given extra support in schools it is vital that this 
support is well organised, prepared and effective.” [16: 140, my italics]

The DISS team not only reaffirmed the potential of TAs to be deployed more 
effectively, but they also made it clear that their conclusions should form the basis for 
education leaders at all levels to consider support staff in schools in terms of their ‘wider 
pedagogical role’ (WPR). That involved taking together TAs’ characteristics, conditions 
of employment, preparedness, deployment, and practice and thinking about these in 
their wider contexts. The DISS research team’s summary report [17] stressed that

“The WPR model can help identify the possible factors and levels that need to be 
considered when seeking to account for effects of support on academic progress

It helps show that the effectiveness of support should not be personalised or indi-
vidualised just to properties of individual pupils or TAs because this would seriously 
underplay the situational and structural factors within which TAs have to work and 
which will affect their impact. The practice of support staff therefore needs to be seen 
in the context of decisions made about their deployment by teachers and headteachers, 
which are largely outside their [TAs] control, and also in the context of their prepared-
ness and conditions of employment. In reality it is likely that individual characteristics 
and situational and structural factors will all be important and that there will be a 
complex interplay of relationships between the various components.” [17:9, my italics]

In fact, in terms of the focus of the rest of this chapter, the importance of context 
must frame any meaningful and effective consideration of working smarter with 
teaching assistants to support the inclusion of students with dyslexia. With that 



111

Perspective Chapter: Learning to Work Smarter with Teaching Assistants to Develop…
DOI: http://dx.doi.org/10.5772/intechopen.107044

framework in mind, before exploring practical ways forward that support a dyslexia-
friendly school, we need to consider how we think about those students who have 
attracted the label ‘dyslexic’ in terms of differing models of disability and wider 
discourses of neurodiversity.

4.  Considering the student with dyslexia within differing models of 
disability

In order to develop effective working practices between teachers and teaching 
assistants, I would argue that they both need to share a critical understanding of how 
students with dyslexia have been traditionally conceived of in educational discourses 
and to draw from what has been useful but to challenge where they see limiting and 
inadequate ideas, some of which are quite deeply ingrained into many teachers’, TAs’ 
and schools’ belief systems. This section outlines how dyslexia (and other SENDs) are 
conceived through the lenses of the Medical, Social and Biopsychosocial Models of 
disability, as well as differing models of neurodiversity. The aim is to develop shared 
critical reflective approaches to practice, grounded in deeper shared understand-
ings of dyslexia and the need to respond to individual differences within a disability 
rights-informed dyslexia-friendly school.

4.1 The medical model of disability

From the earliest studies of dyslexia as a ‘phenomenon’ from the late nineteenth 
and into the first half of the twentieth centuries, dyslexia had been the subject of 
a medical gaze [e.g., 18, 19]. Over the course of the twentieth century and into the 
twenty-first, this framing of dyslexia as essentially a neurobiological issue has per-
sisted and has driven vast amounts of research into the subject with parallel strands of 
research based in the field of cognitive psychology (see Elliott and Nicolson [20] for a 
useful summary of both). These medical-neurobiological and cognitive-psychological 
conceptions, which have dominated the field of dyslexia research can also be tracked 
in many other fields of research into Special Educational Needs and Disabilities 
(SEND). The focus has been firmly on the individual subject and their deficits in 
learning, language, motor skills or attentional skills, depending upon the field of 
behavioural interest. The subject is de-contextualised and scrutinised for clues, with 
the aim of treatment and possible cure of these ‘pathologies’.

As Cotterill [21] has noted, in the field of education this framework has led to the 
employment of a wide range of professionals whose roles have been:

‘..to judge the limitations of a child with special needs or a disability against functional 
and developmental norms. The child’s performance is compared to the functions 
carried out by others of the same age to determine the severity of the child’s SEN. The 
child’s limitations are labelled through screening and assessment and are described 
using clinical terminology including ‘the pathology of impairment’ or ‘aetiology of the 
syndrome’. In attempt to cure the condition, the symptoms displayed by the child are 
treated using therapeutic or educational interventions and drug therapy.’ [21; 84]

This psycho-medical approach, based on the deficits-based medical model, has 
traditionally dominated, and arguably continues to dominate, responses to dyslexia in 
the field of education [21].
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Useful though much of this research and practice has been and can be, in socio-
cultural and educational terms this approach to understanding dyslexia (and other 
SENDs) has traditionally underplayed or ignored environmental factors in people’s 
lives. In cultural terms, in particular, the dominant discourses have been of tragedy 
and pity, sickness and cure, protection and rescue, ‘handicap’ and charity [22].

4.2 The social model of disability

This traditional framing of SEND remained largely unchallenged until the 1970s, 
when, in the wider societal context, disabled people themselves began to question 
these dominant discourses and demand a refocus upon the restrictions being placed 
upon them in a world geared towards people without impairments, failing to accom-
modate a greater diversity of people and leading to their social, educational and 
economic marginalisation [22].

This movement grew through the 1980s, both in the UK and internationally, and 
was crystalised in the work of disabled academic, Michael Oliver, whose key 1990 
work, The Politics of Disablement [23], set out and contrasted medical and social mod-
els of disability. These models contrasted the (psycho)medical approach to disability, 
largely led by non-disabled professionals: the Medical Model, with a Social Model, 
which considered a disability in its full socio-political context, in which disabled 
people, actually being disabled by lack of representation and societal opportunities 
should challenge and fight for their civil rights through demanding changes to the 
societal arrangements in the worlds of education, employment and daily living, to 
maximise their opportunities to live independently, accessing support, where needed, 
on their own terms. The key methods of the Social Model approach are to identify the 
barriers to these opportunities and to eliminate, or at least minimise them. The social 
model seeks to clearly differentiate ‘impairment’, which is an individual’s differences 
or set of challenges, be they physical, cognitive or sensory, from their ‘disability’, 
which represents the ways in which narrow societal arrangements and facilities fail to 
accommodate people’s diversity of needs, which Goodley [22] describes as ‘ableist’.

Oliver’s work has influenced the development of Disability Studies as a field of 
teaching and research in the late twentieth and early twenty-first centuries, which has 
been able to provide counter-narratives to the traditional psycho-medical discourses 
of deficit in the field of disability. Social Model narratives also led to changes in 
legislation in the UK’; importantly in the 1995 and 2005 Disability Discrimination 
Acts [24, 25], which acknowledged the legal rights of disabled people, and the 2010 
Equality Act [26], which includes disability as a characteristic which must be pro-
tected from direct or indirect discrimination under the law.

These challenges and reforms have found their way into the world of education, 
through the SEND Codes of Practice for schools [5–7], as well as a movement to develop 
more generally inclusive schools, reflecting more the diversity already ‘out there’ in soci-
ety, and whose disabled students’ rights to presence and participation are legally backed.

The 2015 SEND Code of Practice (SENDCoP) [7] emphasises that students with 
SEND are the responsibility of all teaching staff; not just the SENDCo and specialist 
teachers or TAs. It calls for the voice of the student to be heard, for the recognition 
views of their parent or guardian as ‘expert’, as well as for joint working between them 
and the professionals and between the professionals themselves as the key drivers for 
successful inclusion in education.

The Social Model has come in for some criticism, which Hodkinson [27] sum-
marises as:
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• a lack of acknowledgement of the lived experience of pain and illness, with a 
heavy emphasis on social contexts.

• a homogenisation of disabled people a single group, thus failing to acknowledge 
the individual differences in their lived experiences linked to gender, class, 
ethnicity and so on.

In response to these criticisms, other models of disability have been invoked 
as alternative frameworks, such as Engel’s Biopsychosocial Model [cited in 27] or 
Shakespeare’s Interactionist Model [28]. These sought to focus on the complex inter-
play between biological, psychological and social factors in individual people’s lives. 
However, whilst these models do offer nuance, Oliver himself, in a 2013 response 
to his critics, pointed out that he did not seek to eliminate individual biology and 
impairment entirely in his social model and that his model has been thus miscon-
strued [29]. He acknowledges individual differences in circumstance but maintained 
the need for disabled people to continue to unite and struggle for real emancipation. 
After all, it did take the politicisation of the disability to drive through the legisla-
tion noted above, and as Hodkinson [27] has noted, the Biopsychosocial Model, for 
example, ‘has not had a great impact upon health or education.’

So, how can we link this discussion back to the context of effective joint working with 
TAs in the context of inclusive dyslexia-friendly schools? Riddick’s research identified 
the limitations of psychometrically-based approaches to the inclusion of students with 
dyslexia in education, including dyslexic trainee teachers in higher education, and was 
one of the first to invoke the Social Model to identify discriminatory learning environ-
ments and attitudes as the issues that need addressing [30]. These findings were echoed 
in MacDonald’s use of the Social Model in reporting interviews with dyslexic adults 
reflecting upon their experiences at school [31]. He also noted how socio-economic fac-
tors might mitigate or aggravate the effects of the barriers that they encountered.

More recently, Giangreco [32], has recognised most of the DISS project’s find-
ings in the USA education context and uses a Social Model-influenced framing of 
the issues to show how many shortcomings and challenges identified in DISS reflect 
continuing ableist attitudes underpinning school organisational and curricular 
arrangements (all be they within well-meaning school governance regimes). In 
considering the deployment of TAs in schools, he insists that the struggle for disabled 
students’ still-constricted civil rights needs to be maintained. This echoes the Social 
Model’s insistence upon challenging ableist attitudes (even when unconscious) and, 
like MacDonald [31], upon opening up spaces for student voices to really be heard.

The next section of this chapter, which considers developing smarter ways of working 
with TAs in promoting a dyslexia-friendly school is therefore informed by a Social Model 
framework, which focusses on reforming school environments, not just ‘fixing’ students. 
Firstly, however, we will also consider how using the concept of ‘neurodiversity’ can 
inform more nuanced approaches to embracing student diversity in the classroom.

5. Neurodiversity and dyslexia

As well as using the Social Model of Disability to underpin this discussion, at this 
point, it may also be useful to consider the concept of ‘neurodiversity’ and its relation 
to current thinking about dyslexia. This might help us reframe some of the issues of 
pedagogy and joint working to develop more inclusive practice
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The term ‘neurodiverse’ was originally coined by the sociologist Judy Singer [33] as 
a way of reframing what she considered her negative label of ‘autistic’. The term sub-
sequently became applied to the wider range of learning differences often bracketed 
under the term ‘special educational needs’ (SEN) [34]. However, this SEN-based con-
ception of neurodiversity has been criticised as being firstly, merely deficit-focussed 
[35]; secondly, subscribing to a false dichotomy between notionally ‘neurotypical’ 
and ‘neurodivergent’ populations, where in fact these ‘boundaries’ and cut-off points 
are merely arbitrary social constructs [36] and thirdly, that human neurodiversity is 
much more nuanced and universal [36]. Masataka has suggested that neurodiversity, 
therefore, be considered in the same ways as biodiversity [37].

Recent studies from the field of neuroscience are starting to offer evidence in 
support of these critiques of the siloes of discrete ‘SEN syndromes’. A recent major 
research project undertaken at the Cambridge University Cognition and Brain Science 
Unit [38] has revealed that there seems to be no consistency in the neural network 
patterns of people categorised under the same SEN labels.

This problematisation of traditional SEN categories with clear diagnostic cut-off 
points has come under increasing scrutiny in the case of dyslexia. In a recent review 
of the state of the definitions and understandings of dyslexia, Snowling et al. [39] 
echo this developing conception of dyslexia as ‘dimensional’ rather that neatly ‘cat-
egorical’ in nature, where diagnostic boundaries are leaky and where dimensions of 
dyslexic-type difficulties (e.g. poor phonological awareness, weaker working memory 
capacities and decoding problems in reading and/or spelling, etc) are by no means 
universal in dyslexia, nor are they unique to dyslexia. Furthermore, many people who 
have attracted the diagnostic label of ‘dyslexic’ have other co-occurring difficulties, 
sometimes in motor skills, numeracy or attentional issues (though these themselves 
would not be considered as diagnostic criteria for dyslexia). These complexities 
within the spectrum of profiles of people usually singly labelled as ‘dyslexic’ have 
important implications for the ways in which teachers and TAs need to collaborate to 
support these learners. The somewhat leaky boundaries of the threshold for dyslexia 
diagnoses, often inconsistently applied in assessments can also mean that some learn-
ers who may have dyslexic-type difficulties fail to ‘make the cut’ in ‘official’ identifica-
tion of their needs. Kirby [40] also noted a social class dimension confounding some 
diagnostic practices, with some families having the economic means to pay for private 
assessments not automatically available to students from poorer backgrounds. The 
implications of inconsistent diagnoses mean that teachers and TAs supporting learn-
ing in the classroom may need to be aware of some students’ needs for support for 
these types of challenges, despite having no formal identifying dyslexia label.

Further implications of these findings for supporting the diversity of students in 
the classroom will be discussed in the next subsections of this chapter.

6.  Developing policy and practice for working smarter with TAs in a 
dyslexia-friendly school

6.1 Introduction

The Social Model of Disability clearly suggests that the development of more 
inclusive educational provision for students with dyslexia needs to be based on an 
equal rights-based approach, where student's voice is heard and where learning 
environments, rather than just individual student ‘remediation’, are the focus.
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This final section of the chapter does not just aim at a list of ‘tips for teachers’ 
(though issues of strategies and resources will be touched upon.). There needs to be 
a deeper under the understanding of the key underlying principles of joint working 
and the deployment of TAs that can promote a more dyslexia-friendly school. In 
outlining these principles and practices, I will be drawing upon some key research, 
much of which has been developed in response to the DISS report findings. Two, in 
particular, will help us consider priorities for action in working smarter with TAs: 
firstly, Challenging the role and deployment of teaching assistants in mainstream schools: 
The impact on schools. Final Report on the Effective Deployment of Teaching Assistants 
(EDTA) Project [41], summarised in guidance for schools by Russell et al [42], and 
secondly, the Education Endowment Foundation (EEF) report Making the Best Use of 
Teaching Assistants [43].

The 2012 EDTA project was undertaken by the same London team that researched 
the DISS project and drawing upon the lessons learned, reported action research 
in schools aimed at maximising the effectiveness of TAs, using the framework of 
the TAs’ Wider Professional Roles (WPR, see above) under the headings of: the 
preparedness of TAs, the deployment of TAs and the practice of TAs[41]. The 2018 
EEF report, partly by members of the same team, offered an updated review of 
good practice and the report’s seven key recommendations will be referred to in the 
following discussion [43].

As well as drawing from the two key research reports noted above, I will also 
refer to other recent research on working collaboratively with TAs in the context of 
developing a dyslexia-friendly school. The chapter section will draw upon two reports 
based on the finding of the 2016-2018 Dyslexia Support Project (DSP): firstly, What 
works in dyslexia/SpLD friendly practice in the secondary school and further education 
college sectors: Four case studies of effective practice [44] and secondly Teaching for 
neurodiversity: training teachers to see beyond labels [45].

Using the WPR structure seems a useful way of exploring these principles of 
smarter collaborative working, but I also add an extra subsection, based upon further 
research by Griffiths and Kelly [46], to discuss the particular issues around collabora-
tive working with TAs delivering structured interventions to support literacy skills, 
including those delivered by dyslexia specialist-trained TAs.

The chapter section also reflects how effective joint working between teachers and 
TAs needs to incorporate the voices of the TAs and the students themselves in devel-
oping inclusive practice within the wider framework of a whole-school approach, 
underpinned by the Senior Leadership Team.

6.2  Auditing the preparedness, deployment and practice of TAs in collaborative 
working

Whole-school audits can be very powerful in the process of developing more 
inclusive practice in schools, as the Index for Inclusion [47] has demonstrated interna-
tionally [48]. Following the Social Model of Disability, the prime focus, as mentioned 
earlier, is on facilitating all students’ rights to a more enabling learning environment, 
rather than just trying to ‘remediate’ individuals in an unchanged school context. 
The Index invites stakeholders to consider the Cultures, Policies and Practices of their 
school with a view to doing more of what works and reconsidering where challenges 
still remain in the processes of developing inclusion.

In the case of maximising the effectiveness of TAs through joint working, Russell 
et al. [42], emphasise the importance of auditing as being driven by the school’s senior 
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leadership team (SLT). The effectiveness of this whole-school level, audit-to-action 
plan model is echoed in Griffiths and Kelly’s research on dyslexia-friendly schools [44].

Russell et al [42] have suggested that, in auditing the TA deployment and prepara-
tion in school, the TA WPR framework is used to form section headings of the audit 
document. A whole-school TA audit needs to have a clear-eyed and critical approach, 
making an honest appraisal of the current ‘state of play’ in a school and using the data 
to establish a baseline for a school improvement action plan. The process is not a one-
off activity: the TA action plan, having been put into practice, will need a thorough 
review as part of a cycle of action and reflection, ideally carried out annually. Russell 
et al [42] also note that this audit of TA preparedness, deployment and practice might 
also consider the effects on pupil progress of the various TA-delivered structured 
intervention programmes, including those to support the literacy skills of students 
with dyslexic-type difficulties.

It is important that there is ‘buy in’ to this auditing process and so it is suggested 
that the school’s TAs are thoroughly briefed on the rationale for the audit and that 
this is not in any way an assessment of individual staff member’s competency, it is all 
about maximising their effective deployment as part of whole-school improvement. 
Given the central importance of joint working practices here, it is also important that 
all the school’s teachers are also thoroughly briefed on this process, with the same key 
messages emphasised.

To encourage ‘buy-in’ and to gain a more democratic feel to the audit process, it 
might be a good idea for a TA deployment working party to be convened to carry out the 
audit and to conduct an initial analysis of the data drawn from it. It would be logical to 
have the school’s SENDCo as a SLT member of this working party, but in order to move 
away from the idea that TA deployment is not just a SEND issue, it would be important 
to have another senior teacher as a member. For transparency and equity, it would good 
practice to then put out a call for expressions of interest for teaching staff and TAs who 
might also wish to volunteer to join. It would also be useful to get a cross-section of 
staff, representing different age-phases in the school (particularly for primary schools) 
and/or different subject/curricular areas (particularly for secondary schools).

The Audit Team is then formed and the job of gathering the data can get under-
way. It may well be useful to pair up teachers and TAs to carry out various strands of 
this work, in order to foster the culture of collaboration that lies at the heart of the 
aims of the process.

So what data might be gathered for this audit? Russell et al [42] suggest a two-level 
approach to this process: TA deployment and activity at whole-school and at class-
room levels.

At the whole school level, TAs should be asked about the extent to which they:

• ‘Work in and away from the classroom

• Lead whole classes.

• Provide pastoral support to pupils.

• Perform non-teaching [administrative] tasks…

• Prepare for/deliver and/or assess work for intervention or booster sessions

• Meet with teachers to plan and prepare
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• Meet/liaise with outside agencies’. [In the case of supporting students with dys-
lexia, this might include consultation with specialist dyslexia advisory teachers 
or education psychologists]. [42:21]

At the classroom level, TAs should explain the extent to which they:

• ‘worked with pupils on a one-to-one basis or with groups of pupils

• worked with higher-, average- and lower-attaining pupils and those with SEN

• roved (walked around) the classroom, perhaps in a monitoring role

• led or addressed the [whole] class

• did other… [administrative]… tasks

• listened to the teacher teach (e.g. were part of the class audience)’ [42:25]

The EDTA [41] team found it useful to get TAs to keep ‘work diaries’ to monitor 
the time they spent on these various tasks and this would form useful ‘hard data’ for 
any audit as a basis for action. In parallel to this, questionnaires could be sent out to 
teachers to examine the nature of their collaborative work with TAs.

In addition to gathering this data, Russell et al [42] suggest that focus groups of 
teachers or TAs be established to reflect upon their working practices together and to 
‘compare notes’. It is suggested that these are convened without SLT presence to help 
allow for open discussion and to minimise feelings of being appraised/judged.

Complimentary to these sources of data, the DISS and EDTA [41] projects made 
use of extensive observations of TAs both in and out of the classroom, noticing the 
ranges of duties that they were carrying out and how and with whom they were work-
ing, including with which individuals and/or groups of students they were spending 
the bulk of their time. Blatchford and Webster [49] nearly 10 years after the DISS 
project, found that students with SEND in mainstream schools were still spending 
more time interacting with TAs than either with their teachers or their peers.

These sources of data can then be triangulated together to gain a fuller picture of 
the deployment and practices of TAs within the school. In addition to these voices 
being heard in the audit, I would add that the voices of the students themselves 
should be heard. Even quite young children can be consulted on their feelings about 
TA support if the right elicitation methods are used. For example, Pinkard [50] used 
the Mosiac method of combining verbal interviews and visual stimuli to explore 
10-11-year-olds with a variety of SENs’ views of their TA support (discussed further 
below).

Finally, the audit should gather data on TA and teacher preparedness in working 
together. The data should include the extent of training that teachers and TAs have 
had in SEND and in inclusive pedagogy, TAs subject area knowledge and confidence 
in supporting those subjects whether teachers and TAs have had any training in how 
best to work together. With regard to working with teachers to support students with 
dyslexia, Preen [9] and Griffiths and Kelly [46] gained insights on TAs’ views on 
their preparedness and the challenges of collaborative practice (discussed in more 
detail later in this chapter), which have important implications for whole-school staff 
development.
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It is clear, then, that developing smarter joint working practices with TAs to sup-
port the diversity of students, including those with dyslexia, needs to be based upon 
a full picture of what is currently happening and what the stakeholders all feel about 
this state of affairs. The TA audit is a vital tool in this process. Recently the National 
Association for Special Educational Needs (NASEN) has developed a useful simple 
guide to developing and conducting a whole-school review of TA deployment, includ-
ing a series of review templates auditing all aspects of practice [51].

6.3 Smarter deployment of TAs and teachers for a dyslexia-friendly school

Having conducted the TA audit, and action plan for school improvement needs 
to be drawn up. As the EDTA, EEF and DSP findings have indicated, the smarter 
deployment of TAs to promote inclusive joint working in a dyslexia-friendly environ-
ment needs to be action-planned at the whole school level [41, 43, 44]. As Russell et al 
[42] point out, a clear vision of what the effective deployment of TAs should look like 
is the necessary precursor to decisions around their preparation for their roles and the 
practices that they need to develop.

We will look at the deployment of TAs to support dyslexic students out of class 
in structured literacy interventions a little later, but the key overriding principle in 
considering the deployment of TAs in the dyslexia-friendly mainstream classroom 
is that the DISS research has taught us that just attaching a TA to the students with 
SEND, including dyslexia is not the most effective or fair way to proceed [16]. As 
Giangreco [32] reminds us, using the lens of the Social Model of Disability, the student 
with SEND has as much right to teacher time as any other student. The EDTA research 
[41] and EEF review [43] further show, where teachers can work more directly with 
students with SEND including those with dyslexia, they gain more understanding of 
those students’ strengths and challenges and gain confidence in developing their inclu-
sive pedagogy. This issue has been explored by Pinkard [50], whose interviews with 
students with SEND reflected their keen awareness of their reduced contact time with 
the class teacher where a TA was being deployed. Furthermore, in my own experience 
of working with dyslexic students in secondary school classes, many older students feel 
acutely uncomfortable and self-conscious with a TA ‘velcroed’ to their elbow.

The more effective deployment of TAs in the classroom should follow a ‘team 
teaching’ model, where teacher and TA work closely together and the time where 
the TA merely sits listening to the teacher is minimised. The EEF research suggests 
that where the teacher is introducing a topic, the TA might be taking some notes onto 
the class whiteboard. They might be developing a list of key words and terms for the 
lesson, for example, or they might be noting student suggestions and answers to the 
teacher’s questions.

The teacher and TA might identify different groups within the class and could take 
turns, on different days to work with different groups. Blatchford and Webster [49] 
further suggest that these groups should, where possible, be mixed- ability, which seems to 
offer better opportunities for students to interact with a wider range of peers and also for 
students to be able to get help from peers where needed, for example for a dyslexia student, 
remembering new key words, discriminating similar sounding key words (e.g. implode/
explode) or just checking the spelling of a word. The mixing of groups also means that 
teachers and TAs are more likely to share out a ‘roving’ role around the whole class.

The policy for the deployment of TAs, moving them away from just supporting 
students with SEND needs to be, noted earlier, a whole-school policy and applied 
consistently, directed at SLT level.



119

Perspective Chapter: Learning to Work Smarter with Teaching Assistants to Develop…
DOI: http://dx.doi.org/10.5772/intechopen.107044

Russell et al [42] suggest that strategic models for deployment can be based upon 
linking TAs to a particular class or year group (often favoured at primary school, or 
early in secondary school, in my experience) or linked to subject departments (often 
favoured in secondary schools). Auditing the TAs’ skills, interests and experience can 
often offer useful guidance as to where they might be most effective, for example, a 
TA with good Mathematics skills or a TA skilled in working with younger pupils. One 
additional role for the deployment of TAs in a dyslexia-friendly school might also 
be in a non-teaching, but pastoral role. The challenges of mainstream schooling for 
students with dyslexia can have social and emotional consequences for some students 
who struggle [52]. As part of dyslexia-friendly school provision, therefore, access 
for the students to counselling support and a staff member to advocate for them can 
be crucial. Whilst clinical counselling support may better be left to professionals, 
TAs can play a key role as a listener and offer to advocate for the students about their 
learning needs and to teach them self-advocacy skills [53]. They can also act as a point 
of liaison between the school and home [42]. Gaining dyslexic students’ and their 
parents’ viewpoints on their education is a key element in the processes of dyslexia- 
friendly schooling and the pastoral TA can play a vital role here [44].

This change of philosophy in the deployment of TAs involves a change in schools’, 
teachers’ and TAs’ mindsets, and cultural change can be hard to achieve. These 
changes will need time to really bed in. In the case of teachers working with those TAs 
that have had some SEND training, this can often be rooted in what Giangreco [54] 
has called ‘the training trap’, where teachers just assume that the specialist TA has got 
to be the automatic first choice to work with ‘those sorts of students’. This training 
trap was noted as a particularly strong phenomenon in my own research interviewing 
dyslexia-specialist TAs about their roles [46], which we termed ‘the paradox of the 
expert’. The aim should be the sharing of skills and knowledge, between teachers and 
TAs, which is a two-way process. These changes may well have also to be explained 
clearly to the parents/guardians of students with SEND, including dyslexia, who have 
an Education, Health and Care Plan (EHCP) which might indicate a certain level of 
hours of in-class support. The message is that that level of support is still there but 
delivered in a slightly different way and that involves more direct contact time with 
the teacher, who will therefore get to know their child’s strengths and challenges much 
better so that they can teach them better.

6.4  The Preparedness for TAs and teachers to work together for a dyslexia-
friendly school

It is clear from the foregoing discussion that staff will need training for more 
effective teacher/TA joint working to develop more dyslexia-friendly practices. Once 
again, the Social Model reminds us that the potentially disabling environment for 
dyslexic students is what needs to be changed for their rights to access the curriculum. 
This is echoed in the 2015 SENDCoP [7], which insists that ‘reasonable adjustments’ to 
teaching need to be made to facilitate this access. This, in turn, means a whole school-
approach to training and preparation for staff. Griffiths and Kelly [44] found that for 
a dyslexia-friendly school to be achieved, this meant that dyslexia-friendly cultures 
policies and practices were backed by SLT as ‘non-negotiables’ with staff. For this to 
be realised in the classroom, both teachers and TAs need dyslexia awareness training, 
which includes input on the nature of dyslexia, the challenges that this can present for 
dyslexic learners, as well as classroom resources and strategies that help support them. 
They also need to understand that, with neurodiversity, these needs will not always 
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be identical. TAs interviewed by Preen [9] noted that such knowledge, skills and 
understanding were lacking for them but that there was a real appetite for this kind 
of professional development. Therefore, all staff should be given mandatory training 
and support in their development, which also means identifying targets for improv-
ing their practice and monitoring and mentoring to achieve these aims (perhaps with 
more of this for less confident staff members). This might involve a senior teacher 
or perhaps a local authority dyslexia specialist teacher/advisor. They might also have 
opportunities to shadow and observe skilled practitioners at work in the classroom. 
This training should also prepare teachers and TAs in identifying where access arrange-
ments may be needed in tests and examinations for dyslexic students, for example, 
student access to a reader and or scribe or use of a word processor, plus extra time and 
how to provide this support competently and fairly. This should also involve hearing 
students’ own opinions and preferences about their access to support [55].

Teachers and their TAs need to have joint planning time built into their timetables. 
This may come at a small financial cost for extra TA timetable hours, but the EDTA 
researchers [41] found this to be one of the lynchpins of effective practice. Teachers 
and TAs may also benefit from specific training on joint working practices. TAs need 
to know the lesson learning objectives and how they will be deployed during the dif-
ferent activities. This could be indicated on the written plan for the lesson.

6.5 Developing dyslexia-friendly joint practice for teachers and TAs

As well as changing the ways that teachers and TAs are deployed in the classroom, 
both the DISS and EDTA projects noted the dangers of fostering student dependency 
on TA support in class [16, 41]. Russell et al have argued that many TAs feel under 
pressure to show their effectiveness by focussing on task completion rather than 
fostering understanding and this often leads to them spoon-feeding answers to pupils 
and, in my experience, even completing tasks for them! The EDTA [41] and EEF find-
ings reflect the need for staff to be focussing on developing students as independent 
learners and this is often a challenge for dyslexic students.

In a review of teaching and learning in dyslexia, Reid [56] noted key among chal-
lenges for dyslexic students are issues of accessing text, working memory in retention 
of learning (particularly information only presented via the auditory channel), organ-
ising and completing extended writing tasks and, linked to that, sequencing skills.

In order to facilitate a more independent dyslexic learner, therefore, teachers and 
TAs need to be designing and teaching lessons that can help students minimise or 
circumvent these issues. There is much professional literature that goes into some 
depth about developing a dyslexia-friendly leaning environment [e.g. 56, 57]. Whilst 
the scope of this chapter limits what can be covered in this regard, findings from four 
case studies of dyslexia-friendly schools and colleges found the following strategies 
and resources to lie at the heart of dyslexia-friendly teaching [44]:

• access to training about the nature of dyslexia and how to support students with 
dyslexia in the classroom;

• access to training about the nature of dyslexia and how to support students with 
dyslexia in the classroom;

• access to ongoing advice and support from a mentor with specialist knowledge, 
including team teaching opportunities;
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• access to peer support through peer observation and through sharing examples 
of dyslexia-friendly strategies and resources;

• a commitment to using multisensory techniques and resources in teaching and 
learning across the curriculum;

• use of ICT, including iPads and apps, to enhance teaching and learning across the 
curriculum; opportunities for students to use alternative recording strategies to 
demonstrate their knowledge, skills, and understanding (e.g. using mind maps, 
audio recording, role play, etc.); a consistent school /college-wide approach to 
developing study skills;

• linked to this, a fostering of students’ metacognition about their own learning 
habits;

• supporting weaker working memory in dyslexic students (e.g. in the use of 
pictures to support verbal instructions)

• fostering student feedback on their learning tasks;

• supporting dyslexic students’ sequencing and organisational skills (e.g. breaking 
down tasks into smaller sequences of steps);

• consideration of the use of text in teaching: minimising overload, considering 
text layout, supporting text with pictures;

• support with extended writing tasks (e.g. use of writing frames, sentence 
starters, etc);

• use of the classroom’s physical environment as a teaching and learning tool (e.g. 
the development of ‘learning walls’);

• extensive use of group work to foster cooperative learning (e.g. use of Kagan sets 
activities);

• maintaining an awareness of the emotional climate in the classroom and support 
for students to recognise and manage their emotional states. [44:6-7]

Now, this might seem like a huge challenge for teachers and TAs in differentiat-
ing lessons for dyslexic students, but in fact, those schools and colleges found that 
nearly all students in their classes benefitted from the listed approaches and that 
individual students might use different elements of this support as they felt they 
needed them. This echoes the findings of the Teaching for Neurodiversity project 
[45], where teachers were experimenting with ‘teaching beyond labels’ and find-
ing that students with dyslexia felt less singled out and thus self-conscious. It 
also offers support to the notions of individual neurodiverse variation across the 
dyslexic population.

These approaches also fit well with the philosophy of Universal Design for 
Learning (UDL), which is based upon the idea that all learners are unique and 
that they can benefit from choosing from a wide range of available ways to present 
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learning material, ways to engage with learning tasks and ways of recording and 
demonstrating their new learning [58].

In summary, dyslexia-friendly teaching is generally inclusive teaching for all learn-
ers. Teachers and TAs both need to get familiar with these approaches and gradually 
to build them into their lesson planning, whilst helping students to make choices that 
will help them access learning independently.

6.6  Teacher-TA joint support for individual dyslexia structured intervention 
programmes

Some dyslexic students may be withdrawn from lessons to follow the small group 
or individual structured intervention programmes to develop literacy skills. These 
programmes are usually based around a structured, cumulative strand of phonics, 
supplemented by working memory training, punctuation work and sight vocabulary 
work [59]. Griffiths and Kelly [46], interviewing specialist-trained TAs delivering 
these programmes, found that students were usually engaged with these programmes 
but that the teachers and TAs in the mainstream classroom were often ignorant of 
the contents of the out-of-class sessions and were, therefore, not well-placed to help 
reinforce this new learning in the mainstream lesson. The solutions to this problem 
could lie in teachers and TAs observing these lessons in action, having a copy of the 
students’ schemes of work, with regular updates as to which elements students were 
currently tackling to build reinforcement opportunities into their lesson-planning. For 
this, liaison with the specialist TA should be organised regularly. In secondary school 
this would be with the student’s English teacher which, the research indicated, seemed 
to work well. These intervention programmes also need regular monitoring in terms of 
whether the TA is teaching all the required elements appropriately (programme fidel-
ity) and whether the student is actually achieving measurably better as a result.

7. Conclusions

In conclusion, the key message is that teachers are responsible for the learning of all 
students in their class. The Social Model of Disability frames this as a rights question: 
it is neither fair nor effective to simply leave certain students identified with ‘special 
needs’ to be supported by TAs with limited access to their teachers [32]. New teacher/TA 
joint working and team-teaching approaches need to be adopted, not only to enhance 
all students’ right to access to their teacher, which is key to enhancing their progress but 
also for teachers and TAs to develop their range of knowledge, understanding of and 
skills in dyslexia-friendly practice, which also recognises how these relate to the neuro-
diversity of all the students in their classes. A whole-school approach, which sets out the 
non-negotiables, needs also to support teachers and TAs in undertaking this journey.

Nomenclature

TA  Teaching Assistant
LSAs  Learning Support Assistants
LSS  Learning Support Staff
LSW  Learning Support Workers
CAs  Classroom Assistants
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Chapter 6

“One Day, Will This be also My 
Land Where I Belong?”:  
A Narrative Participative Study 
with a Young Woman’s Experiences 
of Reading and Writing 
Development, Having Severe 
Speech and Physical Impairment
Andrea Atterström and Louisa Atterström

Abstract

The backdrop to this project is earlier studies showing a plateau in children’s, with 
severe speech and physical impairment (SSPI), literacy learning at beginner’s phases. 
The study has a transformative, participatory, and inclusive research approach. 
Research questions focus on what contributed the most to continued lifelong literacy 
development, according to existing research, and a young woman’s narrative. Her 
chosen significant experiences and processes were investigated through a narra-
tive inquiry in an e-mail dialog. A contextual case-based analysis was made by the 
first author with member checking with the participant/co-author. Findings are the 
importance of lifelong identity building, functional assistive technology at school and 
home, communicative relationships, creative expressions and long-term hopes, goals, 
and dreams. Conclusions for literacy learning struggles and possibilities of inclusive 
educational adaptations are discussed and at last, there are recommendations for 
future research.

Keywords: severe speech and physical impairment (SSPI), augmentative and 
alternative communication (AAC), literacy, reading, writing, participative, inclusive, 
transformative, capability approach

1. Introduction

Having severe speech and physical impairment (henceforth SSPI) involves you 
need reading and writing skills more than so-called able-bodied because by means 
of an alphabetic code communication and learning possibilities open. Furthermore, 
at present, the digital world offers any literate person new possibilities [1], especially 



Recent Advances in the Study of Dyslexia

130

with augmentative and alternative communication (AAC henceforth) via high-tech 
devices [2]. Through personal empowerment and self-advocacy, you can become an 
active member of society, and via inter- and intrapersonal communication, intellec-
tual, emotional, social, and vocational development becomes reality [3]. “Providing 
effective instruction in literacy skills is truly the single most important step in 
empowering individuals with AAC needs to meet their personal goals and attain their 
full potential” according to a source in [4]. This quotation stands for nowadays even 
more than when it was written 30 years ago.

Nevertheless, few students challenged with SSPI learn to read at all; even fewer 
progress beyond beginner skills according to a longitudinal study with children 6, 9, 
and 12 years old [5]. Children’s positive literacy development stopped after the first 3 
years, and a decrease in IQ points was also found at 12.

1.1 Preschool

The child’s first learning community outside the family is the preschool learning 
environment. Children’s emergent and early phases of literacy learning need to be 
well-supported from the very start. Research shows nevertheless that already pre-
schoolers (with SSPI) have fallen behind [6]. Struggling literacy learners (with SSPI) 
confront different environmental and intrinsic obstacles in the process of learning to 
read and write [5, 7–9].

1.2 Low expectations

Several studies show educators’, augmentative and alternative communication-
AAC experts’ and parents’ lack of confidence in literacy success for these students, 
which can lead to a small proportion of classroom time dedicated to literacy activities 
[5, 9–14]. How do teachers support children to build expectations of literacy learning 
in environments that do not believe in nor value their achievements in reading and 
writing? The negative spiral, which is initiated by ability factors and sustained by 
avoiding tasks [15], can eventually lead to a self-fulfilling prophecy [16]. No strug-
gling reader makes progress while waiting for readiness factors to appear [15].

1.3 Intersecting ability

About intersectionality and student outcomes Grant and Zwier [17] found that the 
intersection of ability is understudied. Students intertwining identity axes are basic 
features for the increase of equity in learning environments. Few studies including 
children with disabilities are presented in two developmental journals since 1996 [18]. 
One found reason is that children having a disability seldom are included in studies 
concerning other issues than the disability, for example literacy. If the argument of 
the researchers was a ‘normal’ population, were children scoring IQ over 130 then 
consequently also excluded? In the USA 15% have a disability, why studies with a 
realistic population view include everyone [ibid].

Norton and De Costa [19] emphasize the learner’s experiences in an unequal social 
world. Therefore, they ask us, researchers to take into account the following inter-
related three decisive questions:

• Which are under-researched social categories?
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• To enhance the understanding of the mutual relations learner-teacher-social 
context, what research is adequate?

• Which research populations need deeper analysis?

This current project aims at taking on those three challenges, with a marginalized 
group in the field of both disability and learning, namely young people having severe 
speech and physical impairment, who are engaged in a narrative dialogical inquiry 
about own experiences of continuing development of their reading and writing. 
Romero [20] guides us in creating these decentering interactions and practices 
in pedagogical spaces. In her study with focus groups, she used self-reflexivity in 
dialogic and multiperspectival ways, in search of potentially productive spaces in the 
forgotten, overlooked, and absent forms of expression. She also emphasizes using 
intersectionality-like thinking [21] to open these complex interrelated meanings of 
multiple forms of diversified expression. The last advice in relation to this, is to con-
tinue interrogating identity and language relationships in the classroom, as students 
tend to avoid decentering and looking at the margins.

2. Aim and methods

A literature review, focused on the findings on children’s (with SSPI) struggling 
development of reading and writing, was combined with a narrative participative 
inquiry via an e-mail dialog. A contextual case-based analysis was made by the first 
author with a member checking the narrative’s interpretation with the participant/
co-author.

Another aim was moving subjects from the margins to the center, listening to 
the learners’ own experiences of learning to read and write, in this case listening to 
“voices of the students with SSPI” ([13], p. 41). Grounded in this citation from an 
earlier case study’s participant Emil: “I think it’s a very good idea of yours to want to 
know more about how I read and write.” ([14], p. 25).

A decisive point of concern since earlier experiences [14] was that the participant’s 
investment of time and energy was counted to be more rewarding than exhausting. 
Therefore, the method of writing via e-mail was seen to best meet the individual 
accommodations and continuous readjustments. An important analytical bias to have 
in mind is ‘the privileging of orality’ in communication studies ([22], p. 54).

3. Findings in the literature and narrative

3.1 Time on task

A study shows only 10% of the students challenged with SSPI chose a literacy 
activity during the school day [23]. In two other groups of children (those with 
intellectual disabilities and those without any disability), 50 and 72% of children 
respectively chose literacy activities daily. Concerning reading on your own every 
day the figures for the groups were 3, 40, and 39% respectively (ibid). The need for 
larger quantity of instruction and learning possibilities is evident. “At a minimum, 
students who use AAC may benefit from the same proportion of activities in each of 
the literacy categories” ([24], p. 32).



Recent Advances in the Study of Dyslexia

132

Attitudes towards the learner are significant for both the quantity and quality 
of the literacy team’s instruction. A survey of special education teachers’ opinions 
related to literacy instruction for children with severe disabilities using AAC, con-
cluded the need for preservice and in-service training to develop teachers’ attitudes 
towards seeing potential capabilities and raise expectations [12]. Another study 
addressed the speech and language therapist’s perceived preparedness and attitudes 
and presented generally negative opinions about teaching literacy skills to augmented 
speakers [10].

3.2 Content-curricula

Studies indicate that all efficient literacy education needs an integrated balanced 
approach with combinations of more authentic and skills-based literacy activities, 
for our challenged group as for everyone else [24–27]. As for nondisabled children, 
important predictors of literacy development are shown to be phonological skills and 
working memory [9, 28].

A 6-weeks intervention study with an integrated approach of word identifica-
tion and AAC instruction selected three participants out of the eight who met the 
criteria for the study [29]. When communicating with his/her speech generating 
device - SGD henceforth, the person is at the same time practicing reading frequent 
words. This makes the print processing speed increase. The participants worked with 
75 digital lessons of the program “Literacy through Unity Study”. All made progress 
with the identification and generation of words and developmental spelling, as well as 
expressive communication.

3.3 Transparent orthographies

Our context of Swedish-“speaking” learners using AAC, leads us to explore 
possible similarities and differences to learn from the studies with predominantly 
English-speaking literacy learners. To support the transference of knowledge, 
Erickson and Sachse [30] describe the literacy learning process of Seymour [31] as 
a base for comparisons, and its implications for German and English learners. This 
theoretical framework consists of four phases:

0: letter-sound knowledge.

1: foundation literacy.

2: orthographic literacy.

3: morphographic literacy.

Phases 0 and 1 can be easier for literacy learners in more transparent languages. 
Phase 2 could be more natural to deep orthography languages (like English) 
because you already employ a lexical-logographic reading strategy instead of 
alphabetic coding. English studies focusing on the last two phases were how-
ever not identified in this project. There were German studies on writing alone 
that show morpheme-based instructional approaches had a positive impact 
[Walter, Schliebe and Barzen, 2007 source in 30], and combined with reading 
[Kargl, Purgstaller, Weiss and Fink, 2008 source in 30].
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3.4 Internal speech

To process phonologically when reading, nonvocal people use internal/silent 
speech. On the way to learn to use your internal speech, the first step is to make 
the students aware of their inner voice through encouraging them to “say it in your 
head”, and, for example, singing songs with subvocal letter naming [32]. The second 
step when awareness is present, is reading meaningful texts to practice using inner 
speech. Here practicing “subvocalizing” with the three steps of the nonverbal read-
ing approach – NRA – could be another way [33]. In an intervention study teaching 
students to use their internal speech, four students learned to use a three-step decod-
ing strategy [34]. Any possible vocalization was encouraged for checking active 
participation. If vocalization was impossible personally chosen motor indicators could 
substitute the voice. These also had the role of reminding the student of the different 
steps in the decoding process. Six months after intervention all four participants had 
been observed using the strategy independently when encountering unfamiliar words 
in texts. Another study that shows the importance of developing internal speech, 
showed different results on a visual rhyming task for children with CCN and children 
with typical development [35]. Results on the other eight tasks (which included verbal 
support on phonological awareness) did not differ between groups though.

3.5 Computer-assisted literacy learning

With the accessibility to computers, assistive technology, and the digital revolu-
tion of the last decades, the possibilities for literacy learning are expanding. Synthetic 
speech is a support in literacy learning for the students with SSPI [6, 35]. The study as 
described above [29], successfully used computer-assisted instruction – CAI. In another 
study, the nonverbal reading approach – NRA was combined with CAI [36]. All three 
participants made progress in word identification. Working with individually designed 
PowerPoint (PPT) slides, students were able to repeat word exercises independently 
and teachers could use their instructional time more effectively. NRA can be used both 
for shorter individual words and dividing longer words into parts and decoding them, 
and PPT is available and easy to handle. The study showed that the reliability of tech-
nology is an important issue though. Another visual issue, in combination with comput-
ers, is the result of a case study on spelling [37]: Their participant preferred visual print 
feedback, which might indicate a stronger visual learning focus in general.

With the last decade’s growth of internet’s social media and speech generating 
devices-SGDs, through the implementation of high-technology AAC systems literacy 
and communication have become a focus. Myers suggests that literacy and “technol-
ogy skills” ([26], p. 274) should be integrated. Her four participating students could 
all work independently on the computer with more targets after intervention. For 
example, the students wrote a newsletter to their parents about the topic of the week. 
“By using the capabilities of AAC devices, the literacy skills of both the user and 
the people with whom he or she communicates can be effectively and functionally 
developed.” ([38], p. 171).

3.6 Formative assessment

Every student needs to receive instruction in relation to his or her current abilities 
[39]. Teachers need to know their students’ individual proximal zone of development 
in their literacy learning, to be able to help them. Unless the surrounding classroom 
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environment also is assessed and changed, the education and students´ formative 
assessments cannot be successful. Malmqvist puts it in these words:” The pupils’ results 
must obviously be related to given educational conditions as well as their individual pre-
requisites.” ([40], p. 47). The study found difficulties in getting students to participate 
in tests. The teachers argued that the test situation could be a negative experience for 
the students or that the student “was not able to participate” [ibid, p. 15]. We are here 
reminded of the documented low expectations (see above Section 1.2). It is important 
to offer” repeated authentic literacy learning opportunities for all students, “as learning 
takes a different amount of time for everyone ([24], p. 33). Maximizing time dedicated 
to learning and intensive individualized instructions in areas of critical skills are neces-
sary, the same authors continue.

Altogether, a profile of the student’s educational literacy capabilities, emerges. 
The teacher can then balance instruction and direct quantity and quality of the 
teaching. Ferreira [7] seeks the area of greatest instructional need. This area receives 
the instructional emphasis and is addressed by the most highly qualified personnel 
available at the school. The educational implications for learning, show instruction 
with others is important [40], as in all three studies pupils were educated by their 
school assistant (para-professional aid) outside the classroom. Finally, also Erickson 
and Sachse emphasize the need to address the complexity of literacy learning as for 
example relationships in the classroom and the trust in children’s skills [30].

3.7 Learners’ own voices

Most of the existing studies lack the learners’ own voices. Only Myers [26] and 
Swinehart-Jones & Heller [34] asked for the participating children’s own reflections: 
Myers’ participants in an intervention study with an integrated approach to literacy, 
communication, and language, changed opinions after 4 weeks when re-answering 
the same questions. After intervention they said that: they did not like their parents to 
answer in their place, they liked reading books on their own and they liked creating 
stories and seeing them in print. Changes in the students’ own perceptions of them-
selves as readers and writers were shown after only 4 weeks. The peers’ role modeling 
was also reported as an important factor.

In a study about Nonverbal Reading Approach-NRA both students and teachers 
agreed on the following evaluation ([34], p. 141):

“Students with severe speech and physical disabilities can learn to read.”

“The NRA is easy to use.”

“Internal speech helps decoding.”

One participant wrote: “Finally, someone knows a way to teach me to read.”

3.8 Narrative about my literacy learning, by Louisa, 20, with SSPI

Here are the findings about what Louisa experienced as the most important con-
tributing aspects to her reading and writing development. These are intertwined in the 
narrative and therefore, presented in chronological order. The narrative’s found themes 
were lifelong identity building, functional assistive technology at school and home, 
communicative relations, creative expressions and long-term hopes, goals, and dreams.
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“During my entire childhood, I always attended the closest local preschool in my 
living area, and later the nearest elementary school, as my playmates and neighbours 
of the same age attended. My parents chose this, opposite the advice from health 
service providers at the hospital. I started preschool at 10 months in an integrated class 
with children up to 5 years of age. After one term I got my own (pre)school aid who 
supported my needs, and the older children also took good care of us younger ones. My 
parents have told me that when they came in the afternoon, they often found me on 
the sofa reading a book with the 5-year-olds. At this preschool the teachers also used 
signing as a child with Down’s syndrome was in the class before I started. During my 
childhood, I did not look upon myself as disabled. I always played with my peers, using 
walkers both inside and outside. My school aid also supported me in the play. There 
and then my self-identity started to be created. An identity that was not disabled.

My first augmentative and alternative communication (AAC) tool was home-
made pictures organized in thematic topics. Soon I got a picture communication 
symbols- PCS-board from my speech and language therapist (SLP). This picture and 
symbol based AAC tool was very limiting and frustrating for me. I eye pointed or 
used a head laser pointer. The communication board was 5 paged with around 200 
PCS-pictures, with the alphabet and numbers on the first, then pronouns, verbs, 
adjectives, and nouns. My mother tongue or first language was also “Louisian” which 
meant lots of nonverbal expressions, such as movements of eyebrows, mouth and 
lips, eye gazing, over all face mimic and muscle tone and voluntary movements in all 
my body. I started to learn to read and write, but I did not realize then that it would 
be the key to my whole life. In the rear mirror, I now understand that some important 
persons in my life predicted or at least hoped for this early on. When I started learn-
ing initial sounds of words, it helped a lot to avoid misunderstandings and speed up 
communication.

At 5 years of age, my therapists wanted me to start learning Bliss. My parents then 
asked who would teach me, and the answer was them. Due to their being unqualified 
at that language and as I was already gripping many sounds and letters, they chose to 
wait and start Bliss later if the alphabetic reading and writing would fail. Bliss is picture 
based and not like Swedish phonological. I also got a head mouse as steering assistive 
technology (AT), which still is my best friend, and a special sounding qwerty. Now I 
could explore the letters and sounds better on my own. Before I used a large single but-
ton to push “enter” at the computer, and someone else steered the mouse to where I eye 
gazed. I played lots of learning games this way but now I could play by myself! When I 
started to learn to write on the computer and eye gaze at the alphabet board, communi-
cation became so much smoother. Especially, easier for the communication partner, and 
less frustrating for me.

During my six preschool years, I had many different school aids. Some were good 
and some were less professional. Even then it was important for me that they kept in 
the background and only interpreted whenever I said something. Some aids did not 
understand this interpretive role, and instead took too much attention and space. I 
remember one incident at a school assembly in the hall. We met once a month the 
whole school and I loved to sing together. I was seated with help on the floor with my 
class, the aid supporting me from behind. That day I got so irritated when my aid also 
sang along, because I felt the assistant was not there “in person.” I did not want an 
extra person behind me. Therefore, I told the aid to stop singing. She got angry with 
me and said that everyone could sing along at the assembly. All the teachers agreed 
too. When my grandmother came to pick me up that afternoon the aid told her about 
what happened and my behaviour. My grandmother agreed as well and confirmed 
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their point of view. Nobody asked me about my perspective or my feelings and experi-
ences. Nobody bothered to understand why I said as I said. Looking back, I see this 
was an important experience for my development with assistance. Still, until this day, 
it hurts to think that nobody confirmed or was able to see it from my perspective. I 
will probably never forget this experience. It felt like abuse. Today, I lecture at teacher 
programs in inclusive education, to contribute to better comprehension and self-
critical reflection. Teachers need to learn to listen better, even to children without oral 
speech. My goal is to contribute to developing tools to reinforce and empower young 
children’s identity development during the pre- and elementary school years.

When I was a child, I never saw my limits. I felt just like any ordinary kid! My 
personal assistant (PA) or school aid, and different supporting equipment were all 
just parts of myself and my body. Now in retrospect, I understand how important it 
was for me to think like that, for my future self-image and identity building. I believe 
it was my mother who gave me that view of myself and always kept supporting me 
keeping that confidence. Accepting me made me a whole Louisa, a whole human 
being. My person is whole and includes all equipment and assistants. A person with 
strong identity and integrity, might be the most important of all.

Starting elementary school at seven was a smooth transition as I was in an integrated 
pre-and elementary school with kids aged 4–10 in the same group. We all knew each 
other and the teachers very well already in the past 2 years. Every day I chose a book 
(easy to read for beginners) from the classroom library to take home and read. On the 
computer, I used a program called Clicker to write and listen to my texts. I loved to cre-
ate stories and make pictures in the program Paint. The impossibility to draw and paint 
was the reason I did not change to eye tracking when it was introduced to me later.

One of the most important things was, when I received my first speech computer 
at eight. A couple of years before we had found it at a national disability fair. When 
I finally got hold of it, to my huge disappointment it could just whisper… Many 
months passed until it was fixed, so we did not get a good start. Even when it came 
back mended, I did not use it very much, as I had the best assistance team of my life. 
I spoke with the alphabet board we both knew by heart, so it was faster than using 
the computer. My PA always used “I” when interpreting me, so they were my voice. A 
functioning personal assistant being my voice, my hands, and my feet.

Transition to another nearby school was inevitable at ten. We were fighting a lot 
for my rights, but the reception and inclusivity were not working. Finally, I ended up 
restudying year four instead of moving to a special unit for motor disabled in the nearest 
town. The new teacher and class were great, and we had 3 years together. Here, I finally 
learnt to read more fluently and could watch tv with subtexts. Words with consonant 
combinations were and still are a struggle. I also learnt to write in my other first language 
Spanish (because my father is Spanish speaking) and English. It was still more difficult 
because I could not receive the same word prediction programs as in Swedish, due to 
economical restrictions in the health habilitation services. Finally, my school bought 
them to me. So, when going abroad or just talking with people in these languages I had 
to bring my school computer instead of or combined with the smaller speech generating 
device-SGD for only Swedish.

Later junior high school proved to be a challenge, nevertheless, they made some 
adaptions for example with a home classroom. Additionally, for the first time I did 
not have a paraprofessional aid, but a qualified resource teacher. She helped me a lot 
in preparing new vocabulary word banks on my school computer for each subject, in 
collaboration with the different teachers. I started using text-to-speech synthesis- TTS 
for reading longer texts. I also got personal assistance during schooldays for the first 
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time. The last year though, I was harassed and exposed to many evil stares every day. 
I felt like their eyes wanted to kill me. The school principal talked to them, and they 
explained it was a misunderstanding, so nothing changed. I was crying myself to sleep 
every night, had difficulties sleeping at all, and even was offered sleeping meds by my 
doctor. I thought about never going to school again, not even continuing the next year 
at a senior high school. My mother tried to comfort me and pepped me to go back every 
morning, saying “each day you show up at school you win, and you show them they 
cannot break you.” Two other things which helped me through these worst months 
were my favourite artist Pernilla Andersson inviting me to her Christmas concert, and 
then also talking to Allan Linnér – the radio psychologist on Swedish national public 
broadcasting. We used to listen every week to his conversations, so it felt natural to 
turn to him. I wrote to the program and got the chance to speak with him about my 
situation for 2 hours. He told me it was the first time he talked to someone using TTS, 
so he felt very nervous! The program itself was 30 minutes [41]. He helped me a lot and 
I got more than 700 empowering commentaries and mails afterward. We also had a 
follow-up program when I had changed to a new senior high school [42].

Senior high school was like heaven. My teacher from junior high school continued 
to work with me, and the PA too. I chose to study esthetical program with gaming 
graphics. I wanted to create more inclusive computer games with disability issues. I 
still love creating pictures on my computer. Three things helped me with regaining 
my self-confidence these years. Firstly, I got a new PA who was very professional and 
made me trust myself again and hold my ground. So, I started to form and make the PA 
exactly my own way. Thanks to my writing ability I lead my personal assistance all by 
myself. Secondly, I got my first job during summer preparing a material for developing 
the competence of PAs at my cooperative. I had already started to question, how my 
PAs were treating me and how the environment treated us. Thirdly, as it is difficult 
for me to study abroad, we have had exchange students in our home from different 
countries. I was skeptical at first but changed my mind. It was one of the best things 
ever! My host sister was completely natural towards me and did never turn to my PA. 
When we sat together on the bus to school and chatted the entire bus stared and won-
dered how on earth she could sit there next to me day after day… It was fun to shock 
everyone! Can you talk to that girl in the wheelchair? Now we keep in contact and have 
been visiting each other’s families several times. Due to being at high risk for Covid-19, 
not lately though. These three things helped me develop my identity as human being 
and personal assistance user. If the PA follows my instructions and keeps quiet in the 
background, he/she is often seen as rude by the surrounding people. But according to 
me the PA only is doing the job correctly and professionally. I do not want a commen-
tator in my life. The PA knows not to be personal at work. This is seldom understood 
and even more difficult to develop nowadays as fewer are interested in working as a PA.

Writing poems have been a way for me to handle life and get the power to continue 
living, even when life is not treating me humanly. Like when a PA quits and I must 
find a new, and I get again dependent on my family for some weeks. It is hard to be 
over 20 and still need your family totally to survive. At the same time, we must accept 
facts and reality. This poem was written to manage frustration:

As an active volcano

Everything can happen in a minute.

Everything can change in a second.
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It is like living on top of an active volcano.

Having an outburst.

Whenever.

No safety.

No trust.

No calm.

I rewrite many times, reading and listening to the written through TTS. I also 
use spelling correction and before I publish let someone read and correct the text. 
Another of my poems is published in a Spanish writer’s book [43].

Creative expressions such as lyrics and music play important roles in my life. When I 
was a child, I sang in the church children’s choir with my best friends. I have always sung 
in my own way. I find lyrics fitting into my life. Just like “Let it go” by Pernilla Andersson 
[44]. It came truly as a gift the day my employer’s office had told me I was unrealistic 
in my searches for a job and some private smaller problems: “Let them go, let them fall. 
You don’t have to save them all.” Even if it is difficult, you must accept this, to survive as 
a human being, I think. I have also played the drums since I was 12. I had always been 
making rhythms with my feet on different chairs on wheels. Practicing conductive 
education for all my life included singing and rhythmical intention. It helps my brain to 
coordinate and automatize movements easier. That is why rhythms are so natural to me, I 
guess. Now, 2022 when performing, I still find stages not adapted to wheelchairs, so I also 
find it important to fight for future generations rights to perform and play music.

Some years ago, I took part in an art project about ‘challenging the urban norm.’ I 
made photos with my pony, rabbits, and cats in the forest to show it is possible to have 
relations with animals and nature even using wheelchairs and personal assistance. 
The photos were in exhibitions around my region Västra Götaland and I also pro-
duced a photo book for children as my final high school work [45]. My intention was 
to show children photos of a person and her pets, and later discover the wheelchairs 
hidden under a patch you can fold up. When I was a child there were no picture books 
representing children with mobility devices. I think it is important both to children 
having a similar impairment and for more typically developed to get used to seeing 
different disabilities early in life. Picture books and tv-programs are good ways to 
contribute to a more open and inclusive world in equity. The UR, Swedish education 
public service, made a tv-film about my life using text when I was 15. It is called “The 
word is mine – Louisa [46].” In the future I would like to write more books. Taking 
part in this literacy project was an important step. I have been involved before in a 
Swedish anthology about “positive special education” where parts of my life story can 
be found [47]. Few have expectations of me, but I have my own high expectations. We 
need to be a counter force to the dehumanization of persons with severe disabilities 
needing support from personal assistance all their lives. I wish to show children they 
are not alone and that their value and needs are equal all others.

Recently, I got a new speech generating device – SGD, a “Grid pad” with all three 
languages in one. The only thing to improve now is that the voices change, so when I 
speak, I have different voices depending on the language. In Swedish I chose the voice 
called Anna, in Spanish Inés and in English Kate. Over a decade ago there were only 



139

“One Day, Will This be also My Land Where I Belong?”: A Narrative Participative Study…
DOI: http://dx.doi.org/10.5772/intechopen.107160

two options – one female and one male, so things do improve. I am not sure if there 
are several voices of children to choose between though. In the future, I hope to sound 
the same regardless language, and to be able to express feelings with sounding for 
example happy, caring, sad, angry, firm, or insecure. Another thing is that I want my 
SGD to save words I use, now my PA must help to prepare new words in word banks, 
and it is not easy for them. Many has learnt Swedish as a new language.

I also hope there will be more recognition in society for us using other forms than 
oral speech as communication. When I speak it takes longer as I write what to say. 
Meanwhile many get unsecure at best, or just walk away not waiting for my answer 
at worst, depending on their silence tolerance. They might also turn to my PA, who 
then direct them back to me. Then they can get scared and walk away. Many suppose I 
cannot think, and then I want to show off and feel tense, and it takes even more time 
to write. Consequently, I love keeping conversations and relations on internet, where 
Facebook and messenger are the most accessible for me. I feel like anybody else; it is 
easier to chat there than face to face. I can relax and the friend does not have to wait 
for my answer. No PA risks interfering in our conversation either and it feels wonder-
ful. Nobody else knows, it is only between me and my friend. There I can have my 
true private life. Thanks to my two other languages Spanish and English I can follow 
disability activists and organizations worldwide. I really feel like a part of a huge com-
munity where everyone understands each other!

My younger sister has always understood me best and fastest. We do not have to 
use the alphabet to understand each other. She is my everyday salvation and gives me 
strength to continue living in a world that does not see you as a human being. When 
she hugs me fare well in the morning, my day begins with a warmth and calm in my 
whole body. She reminds me of the fact that I also am a person, an ordinary person. 
I am allowed to be just her human sister! Therefore, my biggest dream is to become a 
mother one day. To be seen only as someone’s loved mum, without focusing on a PA or 
equipment. Just being the person I am.

Participating in different projects about personal assistance, communication, 
literacy [47], and sexuality, have given me new experiences. Therefore, I also counsel 
teams with PA working with children. The question I pose to myself is to which extent 
we should let the child keep his/her dreams and confidence, even if I now know 
how society will look upon him/her and crush the individual. Is it better to let the 
child know his/her place in society right away? Do you tell a child with more typical 
development his/her dreams are unrealistic?

At last, for some years I participate in peer support meetings with my assistant coop-
erative STIL, a cornerstone in the independent living (IL) movement. In peer support 
meetings our PA wait outside the door, and we can discuss themes together exclusively 
for users of personal assistance. We have a leader among us who also have a PA, and we 
can ventilate our struggles and discriminating experiences on a regular basis. We live 
in a similar world and can understand each other better. We need to get together in our 
own world regularly to be able to continue listening to ourselves and stand our grounds, 
in a society who does the opposite. Then, inspired by singer/songwriter Sofia Jannok’s 
lyrics ‘This is my land’ [48] I ask: One day, will this be also my land where I belong?”

4. Conclusions

There is consistent evidence for the need for environments throughout childhood 
and beyond that inspire the learner’s further practice his or her literacy skills, on the 
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complex journey towards becoming a member in a greater (reading and writing) 
community. This evidence was found both in Louisa’s narrative about her years of lit-
eracy development in preschool, elementary school, senior high school, and beyond, 
and in the literature (see further ‘local understanding’ and ‘literate citizenship’ [3]). 
The learning communities of preschool and school have these potential possibilities 
with long-term relationships between the child and his/her peers, teachers, and aids 
[49]. In summarizing, the importance of lifelong identity building, functional assis-
tive technology at school and home, communicative relationships, creative expres-
sions and long-term hopes, goals, and dreams, stand out in Louisa’s narrative, as well 
as in the more participative studies [26, 34].

As preschool, at least in Sweden, is attended by most children, the emergent and 
early phases of literacy learning can be seen as general interventions. The flexibility 
of meeting the learners’ individual needs might be more natural in age-integrated 
groups, which is emphasized by Louisa. She also describes the possibility of attending 
an extra year in the beginning of schooling. The Swedish Compulsory School legisla-
tion [50] gives students the right to two additional years of schooling, recognizing 
different learning trajectories within the compulsory school. Families of children with 
SSPI should be informed of this right, to achieve basic learning to read and write on 
an independent basis with the elementary school teachers’ profound knowledge.

The learner’s motivation for individual interventions can rise with perceived needs 
of, for example, spelling consonant clusters and achieving better reading fluency. An 
area of concern in both writing and reading Swedish, showed to be frequent multiple 
consonant combinations and clusters according to Louisa. Experiences from other 
participants suggest that in Swedish it is also critical to learn to analyze and divide 
long words into their prefix, suffix, and the root of the word [49]. These needs 
can be discovered through using whatever literacy skills the learner has reached in 
meaningful communication. The balancing act between acquiring skills and their 
improvement is a delicate question. The teachers’ sensitivity towards and trust in their 
learners are important tools as Erickson and Sachse emphasize [30].

Providing digital equity and reliability of technology are two important issues 
easier met at school than at home. Important is to balance between individual com-
puter-assisted instruction and more community-oriented instruction. Digital social 
media can break isolation and alienation, as Louisa gives examples of. Combining 
literacy and general curricula, learning and communication with high-tech SGDs 
(speech generating devices) and the internet is highlighted by many references. This 
might lead to taking responsibility in advocacy issues for yourself or/and in the dis-
ability movement as Louisa emphasizes.

To what extent are the results from the dominant research with English-augmented 
speakers transferable to literacy learning in more transparent languages? The assump-
tions are that using several strategies for decoding is more demanding for persons using 
English. Encoding and decoding develop in reciprocity in more transparent languages. 
Writing and reading are consequently inseparable. The first phases of literacy learn-
ing could be easier for students with more transparent languages, as discussed in [30]. 
Learning to “read” logographically is not a successful tool in a transparent language, 
sight word reading is seen as a tool of an emergent literacy phase. To impede the plateau 
in the literacy development at 9 years of age, their perseverance needs to be supported 
in different ways for example practicing internal speech, where NRA might be helpful 
as the learners evaluated [34] and could be used in other languages in adapted ways. If 
a transparent language is easier to read and write in the beginning, the corollary may be 
that the transition to morphological and orthographic phases gets more complicated.
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Finally, documentation of success, even when seemingly very small and slow, gives 
the learners motivation and self-confidence, and fosters success [39]. There is no need 
to fear assessments, especially formative ones. With the mentioned results of speech 
and language pathologists-SLPs’ and teachers’ attitudes towards literacy learning, 
they might be the only ones fearing a documentation of assessment of literacy devel-
opment (or lack of the same). In inclusive education, the literacy learning community 
strives for equity and affiliation with each other. Through celebrating differences as 
valuable, the community can develop a unity in diversity.

5. Future recommendations

At last future needs are discerned for investigating children with SSPI’s literacy 
learning struggles, and possibilities of inclusive educational adaptations. Research 
from an educational view was scarce, why documenting the classroom’s intertwined 
teaching, learning and interaction for and by these students and evaluating the results 
are urgent. A future study could be about the role of peers in reciprocal cooperative 
literacy learning in inclusive communities of learners with and without disabilities. 
For example, silence in the classroom is probably one important prerequisite for 
developing inner speech and silence tolerance. These questions need to be further 
explored together with reading and writing students with SSPI, their peers and teach-
ers. The need for educational research was concluded by Malmqvist [40] two decades 
ago. Neither these nor other struggling readers learn through waiting for readiness 
factors to appear [15]. Research in the field of literacy learning after the beginning 
phases was even harder to find. Studies of inclusive literacy learning are few also 
in the transitional and emergent phases. Case and intervention studies of English-
speaking students show an optimistic future. Comparative studies with even more 
transparent languages such as Finnish and Spanish are also important.

There is a need for more participatory and transformative studies in this area. Very 
few studies included perceived environment and personal experiences of literacy 
learners with SSPI. Encouraging the expression of and listening carefully to partici-
pants’ (with severe disabilities) own experiences in the areas of learning to use inter-
nal speech in reading and synthetic speech in writing, would be helpful. In the future 
their voices need to be at the center of the research process using current information, 
communication, and assistive technology, and focusing on the third of Sen’s human 
diversity areas – the ability to convert resources into valued functionings [51].

bell hooks [52] emphasizes the healing power of theory in addressing pain and 
ground a resistance struggle. She also points at the children’s important ability to theo-
rize without cultural biases, as “they do not see why we might not do things differently” 
[Eagleton in 52, p. 28]. In this case, a mass-based disability resistance struggle [52], 
includes for example researchers listening to children with severe disabilities even when 
very young and using AAC, integrating alphabetical print with digital equality [1, 53]. 
This is important because “Disabled people do have both knowledge and ways of know-
ing that are not available to the able-bodied” ([54], p. 348). To facilitate participation 
and give each participant optimal prerequisites, digital means can be explored such as 
on-line focus groups, writing “easy-to-read,” adapted questionnaires, handling personal 
secretarial support, and combining verbal answers and pictures/photos.

Obviously, the informational base for evaluative judgments is important [55]. 
Depending on which approach is chosen, different information and evaluations 
are given. Sen deliberately refrains from setting out a list of core capabilities, as the 
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capabilities a person values are context-bound and changeable over time. Dignity and 
self-reliance, however, are personal characteristics of great importance in converting 
capabilities into valuable functionings, according to Sen [51]. Let us remember to 
emphasize the emphasis on literacy functionings because they are also instrumental 
in expanding other capabilities [55], especially when you do not use oral speech. Do 
multilingual augmented young speakers in different countries, contrary to Louisa, get 
support from the start nowadays [56]? Where are the conscious, intersectional, and 
more collaborative inclusive approaches towards in our case literacy learning, related 
to ability, gender, age, and language issues?

New questions have also risen about how and why power is clustered around 
some disability categories and not others, a question to study further and analyze 
both intersectionally and intrasectionally [19]. In a geopolitical space as Sweden with 
few millions of Swedish language speakers, which are the possibilities for organiza-
tions to support their populations in literacy learning? The heterogeneity within 
the small group of students with SSPI can further complicate research, and this in 
combination with the small population might make studies far from number one in 
funding. However, the increased quality of life once you acquire functional literacy 
skills is considerably higher. Students with SSPI will not learn to read and write unless 
thorough early interventions and ongoing continuous modifications of instruction are 
made. Is it reasonable to expect a student to succeed in something he or she does not 
even work on daily? Should a so-called developed country in year 2022 have anal-
phabets with what we call “typical” average intelligence? The results could also be of 
interest for persons with traumatic brain injuries, stroke, and aphasia. Nevertheless, 
a recent review about research with disabled young people transitioning from child 
to adult, revealed that studies with persons having physical disabilities were rare. 
Neither participatory longitudinal studies with young having disabilities of any kind 
nor intersectional approaches were many [57]. If students with SSPI are to reach the 
goal of whatever literacy skills they can, further participative and transformative 
studies of their lives and education are necessary.

© 2022 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms of 
the Creative Commons Attribution License (http://creativecommons.org/licenses/by/3.0), 
which permits unrestricted use, distribution, and reproduction in any medium, provided 
the original work is properly cited. 
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