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The current study is a replication and adaptation of Lemons and colleagues (2018)
by using an explicit, adapted version of the SPARK curriculum to assess its effectiveness
on the literacy outcomes for students with Down Syndrome. The primary purpose was to
determine the effectiveness of the explicit reading intervention package (independent
variable) on letter-sound knowledge (dependent variable) in elementary students with
DS. The secondary purpose was to evaluate whether the explicit spelling intervention of
letter-sound correspondence generalized the spelling skills of whole taught and untaught
words. Two students, ages 10 and 11, participated in a multiple probe across lessons
single-case research design. Results indicated a functional relation of letter-sound
knowledge for both students. Spelling results modestly increased their knowledge of
taught and untaught words, but they did not increase their generalizing of untaught
words. Students with DS should be provided with explicit instruction to improve their
phonics-based and phonological awareness skills.
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CHAPTER 1: INTRODUCTION
Literacy skills are a key predictor of academic success and the ability to excel in
life after school (Kamil et al., 2008). Individuals who do not acquire adequate literacy
skills often experience disadvantages in social settings, quality of life, and academic
success (Biancarosa & Snow, 2004; National Institute of Child Health and Human
Development [NICHHD], 2000). Today’s society puts increasing demands and
expectations on children to be proficient at reading and writing, including spelling
(Biancarosa & Snow, 2004). However, some children may have difficulties acquiring
these literacy skills.
At-Risk Readers
Deficiencies in literacy skills have affected many students in the United States.
For example, the percentage of fourth graders without disabilities reading at a proficient
level is only thirty-five percent according to a nationwide assessment (White et al., 2021).
This data provides important information about the challenges many elementary students
and teachers are encountering. Reading and writing skills are underdeveloped among
many students in the United States (White et al., 2021). In the National Assessment for
Educational Progress (NAEP), students were required to use their knowledge of letter
sounds and orthographic (i.e., spelling) patterns in many of the subcomponents of the
assessments (White et al., 2021). There was a significant gap between the high-level
readers and low-level readers; high-level readers read double the number of words per
minute as the low-level readers according to the NAEP (White et al., 2021). It is alarming
that so many students do not have foundational skills for reading. These results indicate
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that phonological awareness and decoding skills are crucial prerequisites for reading,
comprehension, and fluency.
Children who receive early literacy interventions demonstrate better literacy skills
in the future (Weikle & Hadadian, 2007). Teaching early literacy skills and interventions
need to take place at school and at home. Results from a meta-analysis emphasize the
importance of early and school-aged literacy skills in relation to later academic
achievement (National Early Literacy Panel, 2008). All struggling readers grapple with a
variety of different challenges. Some students can read the words, but not comprehend
them. Other students have difficulty with reading accuracy and fluency (i.e., correct and
speed). In addition, many of these students face additional challenges such as disabilities,
which can negatively affect early literacy growth (Biancarosa and Snow, 2006).
A literature review indicated that children with any disability (e.g., physical or
cognitive) strive to reach their literacy goals, but few end up successful (Weikle &
Hadadian, 2007). Therefore, struggling readers need to receive a targeted reading
intervention at the emergent phase of reading. Also, intensive interventions in the
emergent phase can be beneficial for students with disabilities (Wanzek &Vaughn, 2007).
The emergent phase of reading is defined as literacy development ranging from birth to
beginning reading (e.g., six years old; Bear et al., 2020). During this period, students
generally focus on phonemes, alphabetic principle, or individual letter sounds to enhance
their phonological awareness such as rhyming, segmenting, and blending (Bear et al.,
2020). According to the National Institute of Child Health and Human Development,
reading emphasizes five main components: phonemic awareness, phonics, vocabulary,
fluency, and comprehension (NICHHD, 2000). Phonemic awareness allows students to
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understand phonemes which are the smallest unit of spoken language. Phonics is
recognizing sounds associated with letters. Vocabulary is the knowledge and
understanding of words. Fluency is the speed and accuracy of -usually oral- reading.
Lastly, comprehension is understanding what was read (NICHHD, 2000). There are
strategies to help students learn each skill individually. Reading requires active
participation and foundational prerequisite skills to make a successful reader (NICHHD,
2000).
Students with Disabilities
Students with disabilities struggle with foundational prerequisite skills at a higher
rate than their peers without disabilities. For example, among fourth graders in the United
States, thirty-six percent score at the lowest level on the NAEP reading achievement test
(White et al., 2017). The students that are within the below grade level range may have a
disability. Students with intellectual disabilities account for six percent of the total
population (National Center for Educational Statistics [NCES], 2021). Based on the most
recent NAEP assessment, reading skills are a key difficulty for students with disabilities
(NCES, 2021). Students at the lowest level read about half of the words correctly in
comparison to proficient readers (NCES, 2021). A forty-point difference between the
proficient students and the students with disabilities was reported (NCES, 2021). This
forty-point difference between scores on the NAEP assessment indicates there is a
significant gap in reading achievement. These students have a difficult time recognizing
whole words that they are supposed to be reading (White et al., 2021). Therefore,
students with disabilities may struggle to demonstrate the foundational skills needed for
reading and writing.
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Students with Down Syndrome
One group of students who are likely to experience considerable literacy skill
deficits is students with Down syndrome (DS). Another name for Down syndrome is
Trisomy 21 which is the most common form of DS (CDC, 2021). Individuals with DS
phenotype can struggle cognitively with foundational reading skills and require intensive,
evidence-based practices to achieve reading success (White et al., 2021). Intellectual
disability is defined as a significantly below-average cognitive functioning combined
with adaptive behavior deficits that are presented in the emergent phase of a child's life
(IDEA, 2018). Down syndrome is one of the main causes of intellectual disabilities
(Anker et al., 2020; CDC, 2021).
Research shows that students with DS often have difficulty with foundational
reading skills (Whitbread et al., 2021) such as phonological awareness, print concepts,
letter names, and phonemic awareness (NICHHD, 2000). Some students with DS can
have verbal, physical, social, motor, health, and/or cognitive concerns (IDEA, 2018). The
verbal deficits may affect their reading, and the physical concerns may affect their
writing. Students with DS often need to put forth much effort with writing skills which
can be a key to developing foundational reading skills (Henry & Winfield, 2010).
However, despite the extra effort, research shows that students with DS may not be
successful in spelling and reading skills (Cannell-Malone et al., 2015).
Down syndrome behavioral phenotypes may impact their knowledge of literacy
skills. For example, the combination of mild or moderate hearing loss and low muscle
tone contributes to difficulties in speech production and intellectuality especially relating
to literacy (Abbeduto et al., 2007). The physical structure of the mouth for students with
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DS is typically a high arched palate, enlarged tonsils, and a smaller mouth and jaw
compared to the tongue making it difficult for students with DS to produce defined
speech sounds (Abbeduto et al., 2007). Depending on the needs of the student, an
augmentative or alternative communication (AAC) device may be used for verbal
communication (Roberts et al., 2007). Inability to produce speech sounds is related to
some of the barriers students with DS may encounter in literacy (Abbeduto et al., 2007).
The struggle to communicate, produce speech sounds, and hear other people’s speech
sounds delays their development of and progress in foundational literacy skills (e.g.,
producing speech sounds and alphabet writing). Later these transfer to the delay in highly
cognitive literacy skills (e.g., reading comprehension and essay writing). However, visual
processing is a strength in learning new skills for students with DS (Maltese et al., 2012).
Due to these physical characteristics of individuals with DS, they may have amplified
difficulty with reading and writing skills.
Fortunately, research has demonstrated that certain approaches to teaching
literacy skills show improvements in reading abilities for students with DS (Cohen et al.
2008; Flores, 2004; Joseph, 2002; Lemons et al., 2015; Lemons et al., 2018; Waugh et
al., 2009). Language can be a struggle for students with DS (Chapman & Hesketh, 2000;
Chapman 2003). Historically, some researchers have used whole word approaches to
teach reading, but recent research data suggests students who learned via whole language
instruction did not gain grapheme-phoneme knowledge to decode unfamiliar words
(Loveall & Barton-Hulsey, 2021). Recent research has focused more on phoneme and
phonological awareness to teach reading development for students with DS (Lemons et
al., 2018; Loveall & Barton-Hulsey, 2021).
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Studies by Lemons and colleagues (2012, 2015, & 2018) support the importance
of the phonological approach for teaching students with DS through letter-sound
knowledge. The intervention was developed to strengthen their phonological and phonics
skills through personalized explicit instruction depending on the students with DS
phenotype profile. The researcher examined letter-sound knowledge, high-frequency
words, explicit phonics, phonological instruction, and reading of consonant-vowelconsonant (CVC) words. Lemons and colleagues developed their own phonics-based
curriculum (i.e., SPARK) to support students with DS (Lemons et al., 2019). Therefore,
interventions are important to support students with DS in the acquisition of literacy such
as language and foundational literacy skills (Abbeduto et al., 2007). Existing theoretical
models, such as the Simple View of Reading, can provide models of and practices that
support literacy.
Simple View of Reading
Reading is the ability to recognize written language and then accurately
understand the meaning of those words and letters, (i.e., comprehension; Groen et al.,
2006). Once individuals recognize and understand the letters and words, those can be
used to communicate with sentences, combined text, paragraphs, or stories. The Simple
View of Reading model, a theory developed by Gough & Tunmer (1986), describes the
components essential for reading (Gough & Tunmer, 1986). This theory emphasizes the
importance of teaching language comprehension and word recognition/decoding by
incorporating reading instruction (Gough & Tunmer, 1986). (See Figure 1). Teaching
decoding skills allows the student to identify the letter-sound correspondence needed to
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write words. Explaining the connection between language comprehension and decoding
helps to understand the importance of connecting reading and writing instruction.
Figure 1
Simple View of Reading

Decoding
Of Text

Language
Comprehension

Reading
Comprehension

Note. This figure is a replication of Gough & Tunmer (1986) model of the Simple View
of Reading.
An important subcomponent of language comprehension is vocabulary
knowledge. Vocabulary can be helpful in language comprehension by understanding
words through letter-sound knowledge to better comprehend any writing (NICHHD,
2000). Vocabulary knowledge is dependent upon language comprehension which is
developed in later years. Language comprehension is understanding the meaning of and
interpreting the text, then storing the information (NICHHD, 2000). Also, language
comprehension is understanding spoken or oral language (Lonigan et. al., 2018). It is a
complex process needed for reading; therefore, students should have the foundational
knowledge first before expanding to comprehension. However, there is a positive
correlation between learning vocabulary at a young age which can improve reading
comprehension in later years (NICHHD, 2000). However, comprehension cannot be
understood without decoding.
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The second part of The Simple View of Reading is decoding (Gough & Tunmer,
1986). Simply, many students in elementary grades learn to direct their attention to
decoding through instruction that targets orthography (i.e., handwriting and spelling) and
phonics. The purpose of this intervention is to target the decoding component of the
Simple View of Reading. A common method used to describe decoding is ‘sounding out’
(Gough & Tunmer, 1986; Scarborough & Brady, 2002). To fully understand decoding, it
is important to look at phonemic awareness, phonics, and phonological awareness. These
three terms have similar meanings because these skills are intertwined. First, phonemic
awareness involves isolating and identifying individual phonemes (sounds) in words
(Scarborough & Brady, 2002; Schuele & Boudreau, 2008). For example, knowing the
isolated sounds in the word ‘bat’ is phonemic awareness (e.g., /b/ /a/ /t/). The phoneme
structure develops slowly but is a link to early word decoding skills (Scarborough &
Brady, 2002). Phonics is printed words composed in a way letter symbols are used to
represent sounds (Scarborough & Brady, 2002; Schuele & Boudreau, 2008). Phonics
instruction promotes the understanding of the alphabetic principle, letter-sound
correspondence, and decoding (Scarborough & Brady, 2002). Becoming proficient in
phonics may grow the understanding of phonological awareness. Phonological awareness
is the umbrella term, which covers a wide range of skills (Scarborough & Brady, 2002).
Phonological awareness is defined as manipulating the phonemes of the spoken word
(Scarborough & Brady, 2002). Examples of phonological awareness include knowledge
of rhyming, isolating words into syllables, and blending sounds together (Schuele &
Boudreau, 2008). For example, blending each sound in the word ‘bat’ to form the
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complete word. To become a proficient reader, one must be skilled in phonological
awareness, phonemic awareness, and phonics (Schuele & Boudreau, 2008).
The Development of Writing Skills
Reading and writing skills are interrelated. For example, there is a correlation
between the phonemes of the spoken words and the written words (i.e., grapheme and
orthographic). A grapheme is a phoneme represented through written language
(Sarborough & Brady, 2002). The connection between graphemes and phonemes
established strong reading and writing skills. However, if a child has poor phonological
skills, they often also demonstrate poor spelling skills (Shaywitz & Shaywitz, 2005).
Similarly, phonological awareness and decoding directly relate to the recognition of
printed words and spelling (Sarborough & Brady, 2002). The Simple View of Writing
model is a common way to describe the development of early writing skills (Berninger &
Amtmann, 2003; Poch & Lembke, 2017), including spelling. (See Figure 2).
Figure 2 shows three sets of writing skills (transcription, text generation, and
executive function) all of which depend upon the student’s working memory skills
(Berninger & Amtmann, 2003; Beringer et al., 2002; Poch & Lembke, 2017).
Transcription skills rely on phonemes to translate into orthographic symbols represented
through print (Berninger et al., 2002; Poch & Lembke, 2017). In other terms,
transcription is handwriting and spelling skills. Children with cognitive disabilities can
struggle with fluent transcription skills which indicates the importance of teaching
transcription skills in the early phases of writing to enhance text generation later (Poch &
Lembke, 2017). The purpose of this intervention is to target transcription to later help
with text generation and then executive functioning.
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Figure 2
Simple View of Writing
Text Generation

Working
Memory

Transcription

Executive
Function

Note. This is a replication of the Simple View of Writing developed from Berninger &
Amtmann (2003).
Text generation describes word generation and organization of ideas into
sentences and paragraphs (Berninger et al., 2002; Poch & Lembke, 2017). Students with
deficits in foundational writing skills (e.g., transcription) have fewer cognitive resources
remaining to dedicate to advanced writing skills (Poch & Lembke, 2017). Even into the
students’ intermediate years, a persistent struggle to solely focus on transcription may
impede their learning of editing, text generation, and reviewing of writing (McCutchen,
1996, 2011). Another reason students focus more on transcription is that the inability to
spell words makes it harder for individuals to express their ideas in writing (Berninger et
al., 2002). Orthographic processing (transcription in the Simple View of Writing model)
is defined as visual presentations of letters to develop words (Gough & Tunmer, 1986;
Sarborough & Brady, 2002). It is a key part of spelling skills. These writing deficiencies
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can persist across a student’s academic career due to deficits in executive functions
(McCutchen, 1996, 2011).
Working Memory
The Simple View of Reading and Simple View of Writing models emphasize the
importance of working memory for students with DS. Attention and working memory
impact the development of reading and writing skills and are conceptualized as
subcomponents of executive functioning. Working memory stores and manipulates a
small amount of information for a short time to complete cognitive tasks (Baddeley,
1992). Working memory is directly linked to reading skills because students need to hold
and manipulate the letter sounds to adequately read. Also, lower executive function and
working memory skills might make it harder to transcribe (Poch & Lembke, 2017). The
Baddeley multicomponent model (Figure 3) indicates two active systems in working
memory (Weerdt et al., 2012). The subcomponents of working memory are the
phonological loop (e.g., auditory processing) and visuospatial sketch pad (e.g., visual
processing; Henry & Winfield, 2010). Additionally, Weerdt and colleagues (2012) found
that the phonological loop is responsible for the preservation of verbal information.
Auditory processing is a component of phonological awareness (Graham et al., 2002;
Weerdt et al., 2012).
Deficits in the phonological loop decrease storage capacity in the brain because
the student is using all the storage in the working memory to transcribe (e.g., spell)
instead of producing higher-order cognitive processes such as generating ideas, planning,
grammar, revising, and sentence structure (Berninger et al., 1998; Graham et al., 2002).
For example, in writing, students must encode letter forms and the sequence of the letters
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in words to transfer and revise the connection of the handwriting to the spelling
(Berninger, 1999). Also, this affects students' reading ability to store and recite
Figure 3
Working Memory Model
Central
Executive

Visuo-spatial
Sketchpad

Episodic
Buffer

Phonological
Loop

Note. This is a replication of the multicomponent model of working memory developed
by Baddely (1987).
multisyllabic words, repeat, remember, and accurately pronounce those words
(Schuchardt et al., 2011). It is significantly helpful to reduce verbal demands on students
to ensure the management of processing academic tasks (Henry & Winfield, 2010). No
matter the diagnosis or intervention impaired working memory functions can lead to
students struggling in school (Maehler & Schuchardt, 2016).
Working memory influences reading because it uses storing and manipulating to
decode the text. Research shows a strong relationship between foundational reading skills
and working memory (Channell et al., 2012; Henry & Winfield, 2010; Maehler &
Schuchardt, 2016; Schuchardt et al., 2011). Memory has been noted as a significant
challenge for students with DS, but it is recommended to use direct and explicit
instruction to improve the orthographic and phonological awareness results (Berninger,
1999; Numminen et al., 2001; Rowe et al., 2006).
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The central executive subcomponent of the phonological loop lightens up the
student’s cognitive load to be able to use higher cognitive skills (Baddeley, 1986). In
conclusion, working memory is needed for reading therefore directed individualized
instruction is important for these students to achieve higher levels of reading and writing.
Therefore, students with DS require evidence-based practices that can improve their
reading and writing abilities. However, we know very little about what type of reading
instruction works for young children with DS.
Research has examined the outcomes of explicit instruction on phonics skills
(Flores et al., 2004). Phonics instruction in the emergent phase produces the greatest
growth in reading (NICHD, 2000). Different instructional strategies for teaching phonics
are systematic, synthetic, and explicit phonics (Shanahan, 2005). Systematic and explicit
instruction are implemented to provide effective phonics instruction to students with DS.
Explicit instruction for students with DS is taught using scaffolding, feedback in a timely
manner, prompting (verbal or nonverbal), and cumulative evaluations (Dessemontet et
al., 2019). When teachers are given the proper tools and techniques, students with
mild/moderate DS can learn phonics (Dessemontet et al., 2019).
Evidence-Based Practices
Evidence-based practices (EBPs) are the tools and techniques to support teachers
in providing adequate instruction. EBPs are empirically researched to increase students’
skills in a target area (Stoiber et al., 2016). In other words, these are the best researchbased practices to implement for students with DS. The best practices are identified
through randomized control trials (RCT), which are the gold standard for research, and
meet the categories and criteria established by governmental institutions (e.g., What
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Works Clearinghouse [WWC]; Cook & Odom, 2013; Institute of Educational Sciences,
2006). Depending on the type of study a single-case design may be a more appropriate
option. Single-case designs can use multiple participants incorporating replication,
manipulation of the independent variable, interval validity, and generalization (Kazdin,
2021). However, each study and every student are different, therefore, not every EBP will
work for each student. Assessing each student allows practitioners to determine which
EBP will produce the best outcome (Cook & Odom, 2013). While the process can be
rigorous, EBPs are typically designed with feasibility in mind. EBPs are intended to be
feasible for teachers to apply structured planning, monitoring, scaffolding, and evaluating
the performance of their delivery and the student’s progress (Cook & Odom, 2013;
Stoiber et al., 2016). When teachers choose the best EBP and implement it with fidelity,
it is likely to improve student outcomes (Anker et al., 2020). Creating the link between
practice and research is critical for effective intervention (Cook & Odom, 2013).
There is not much research on evidence-based reading practices for students with
DS. Phonics instruction is considered an EBP for students with DS (Dessemontet et al.,
2019; NICHHD, 2000). It teaches phonemic awareness and decoding skills, but it needs
to be taught directly and implemented with fidelity (Dessemontet et al., 2019). A way for
phonics instruction to be taught directly and with fidelity is through an evidence-based
practice called explicit instruction.
Explicit instruction is a systematic and structured methodology that scaffolds the
learning process (Archer & Hughes, 2011). The basic components needed for explicit
instruction are clear and specific goals/objectives, concise modeling, guided practice
through opportunities for practice, independent practice, and lesson closure (Braun et al.,
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2017). Incorporating these strategies into a standard routine can provide positive
outcomes in language comprehension, decoding, and reading comprehension (Engelmann
et al., 2002; Flores & Ganz, 2009). It is an effective strategy because explicit instruction
leaves less room for error and assumptions by the students.
Explicit instruction demonstrates and models the correct procedures with
examples and non-examples. Explicit instruction includes active participation, checking
for understanding, and intensive scaffolding (Archer & Hughes, 2011). For example, the
Lemons and colleagues (2018) study implemented active participation through verbal and
nonverbal responses. Scaffolding applies high support for the students and then slowly
removes those supports. Lemons and colleagues (2018) established scaffolding through
picture and verbal prompts.
Explicit instruction can be effective in general and special education settings for
students with and without disabilities (Archer & Hughes, 2011). Students can benefit
from explicit instruction including those with high incidence (e.g., specific learning
disability) and low incidence (e.g., intellectual disability) disabilities. Two recent metaanalyses recommend explicit phonological awareness and phonics instruction are
valuable for children struggling with literacy skills (Dessemontet et al., 2019; Togerson et
al., 2006). In seven single-case designs, the use of explicit instruction showed positive
effects on phonics and phonological awareness skills for students with DS (AhlgrimDelzell et al., 2014; Fallon et al., 2004; Joseph, 2002; Lemons et al. 2012; Lemons et al.,
2015; Lemons et al., 2018; Tucker Cohen et al., 2008).
No single intervention will meet the needs of all learners, but through careful
implementation and practice, effective outcomes for students can occur when using
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EBPs. However, one explicit instruction intervention developed for students with DS is
the SPARK curriculum (Lemons et al., 2019). The SPARK acronym stands for supportive
paraprofessionals by advancing reading knowledge. It incorporates many explicit
instructional strategies to teach phonics and phonological awareness intervention. The
strategies used include modeling, guided practice, independent practice, positive praise,
corrective feedback, prompting, and scaffolding. The SPARK curriculum promotes the
phenotype strength of visual processing to support phonological awareness (Lemons et
al., 2018; Loveall & Barton-Hulsey, 2021; Whitebread et al., 2021). The intervention
supported their strengths by implementing visual processing through pairing words with
pictures and physical manipulation of letters. In addition, simple directions were provided
to decrease the cognitive load and provide opportunities for nonverbal responses through
gesturing to the target words. There are a total of eight lessons with six steps which
include keywords, letter sounds, phonological awareness/word building, high-frequency
words, vocabulary, and connected text.
The results from Lemons and colleagues (2012, 2015, & 2018) study indicate that
this reading intervention improves the reading of targeted words, letter-sound
correspondence, phonics instruction, and high-frequency words for four out of the six
students. Lastly, a recent meta-analysis indicated a positive outcome for letter-sound
knowledge in single-case design studies (Dessemontet et al., 2019). The effect size of the
single case designs (g=1.94) was large in improving phonics instruction (e.g., decoding;
Dessemontet et al., 2019). These studies indicate the importance of teaching phonicsbased skills to students with DS (Dessemontet et al., 2019; Lemons et al., 2018).
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Spelling Instruction for Students with Down Syndrome
More than phonics-based instruction can also be implemented to support students
with DS. Graham and Hebert (2010) argue that effective instructional practice in writing
improves reading skills. Reading and writing are functional activities that increase both
cognitive processes and communication activities to increase comprehension of a specific
topic (Graham & Hebert, 2010). Some strategies used to strengthen both reading and
writing include writing summaries of stories, teaching text structure to improve
comprehension, teaching spelling to improve fluency, and increasing the amount of
writing a student does (Graham & Hebert, 2010). Orthographic processing has received
minimal attention in literacy instruction in schools (Channell et al., 2012).
One early literacy skill that is closely associated with reading development is
spelling (Graham & Santangelo, 2014; Santoro et al., 2006). Spelling is an important skill
because it can influence the development of phonological awareness, letter-sound
correspondence, and alphabetic skills (Graham et al., 2002; Santoro et al., 2006).
Phonological and phonemic awareness are used in both spelling and reading. Research
shows that spelling instruction can improve word reading skills (Graham & Hebert,
2010).
Students with DS may increase their phonics and phonological awareness abilities
when paired with spelling instruction (Santoro et al., 2006). Manipulation, recognition,
and transfer of sounds are necessary to be an adequate speller (Berninger et al., 1998).
Spelling is more than memorizing the visual symbols of the word. Spelling is not often
explicitly taught as a discrete skill; however, it is a complex skill that needs to develop
instruction. Teachers typically introduce spelling instruction as an assigned list of words
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to be learned and fail to teach the phoneme patterns and orthographic letter sequences.
(Moats, 1984). Therefore, students with DS need unique and explicit spelling
interventions to meet their needs such as identifying spelling patterns and letter-sound
knowledge.
Students with DS may have a hard time developing spelling skills because a
deficit in phonological awareness, working memory, and phonemic awareness can make
it harder for these students to spell (Graham et al., 2002; Santoro et. al., 2006). Students
start by learning alphabet knowledge (e.g., letter identification), phonemic awareness
(e.g., letter sounds), and phonological awareness (e.g., letter-sound correspondence) to
transfer their knowledge to orthography (i.e., writing; Graham et al., 2002; Santoro et al.,
2006). Struggling students can use their phonological and phonemic awareness skills to
decode words they are spelling to connect the association of the letter sounds to the word
reading (Graham et al., 2002). This provides students with the knowledge of the visual
symbol to deepen the connection between letters and sounds (Santoro et al., 2006). With
repeated use of decoding skills when spelling, students will become more accurate in
their spelling and use less cognitive resources (Graham et al., 2002; Santoro et al., 2006).
Teaching spelling using explicit instruction can result in more automatic and fluent ways
to identify words in reading and spelling (Berninger et al., 1998; Santoro et al., 2006).
Effective spelling instruction is needed for students with DS to grow in their reading and
spelling skills.
It is possible that teaching students with DS how to spell specific words might
help them generalize spelling abilities more broadly. The pairing of letter sounds and
specific words can produce generalization across words (Graham et al., 2002). Explicitly
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teaching words and letter sounds have been found to have more effective outcomes than
indirect teaching (O’Connor & Jenkinds, 1995). Students with DS may struggle with new
letter patterns which could inhibit their generalizability (Loveall & Conners, 2016).
However, with adequate exposure to print, students have the potential to succeed in this
skill. If phonological awareness and orthographic knowledge are developed, students can
connect this knowledge to be able to read and spell new words through decoding
(Berninger et al., 1998). More research needs to be conducted to determine how
generalizing sounds to words can benefit reading and spelling skills for students with DS
(Berninger et al., 1998; Loveall & Conners, 2016; O’Connor & Jenkins, 1995).
Purpose
The purpose of this study is to replicate and adapt the Lemons and colleagues
(2018) study by using an explicit, adapted version of the SPARK curriculum to assess its
effectiveness on the literacy outcomes for students with DS. As discussed previously,
Lemons and colleagues (2018) examined the effects of explicit literacy instruction in a
single-case design study. This body of work incorporated phonological and phonicsbased approaches to the intervention which included letter-sound knowledge, phonicsbased instruction, phonological awareness, reading taught and untaught words, and
reading high-frequency words. The Lemons and colleagues (2018) study consisted of six
students with DS in grades two through five. The results indicated that the intervention
improved the reading of targeted words, letter-sound correspondence, phonics, and highfrequency words for four out of the six students. Of the two who did not improve, one
student had mixed outcomes, while the other student did not show much growth. The
results suggest that incorporating phonics-based reading instruction may be an important
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instructional component for students with DS. However, it is still unclear how this
method could improve spelling skills in this population.
The current study used the SPARK intervention to see if students grew in spelling
skills. The primary purpose was to determine the effectiveness of the explicit reading
intervention package (independent variable) on letter-sound knowledge (dependent
variable) in elementary students with DS. The secondary purpose was to evaluate
whether the explicit spelling intervention of letter-sound correspondence generalized the
spelling skills of the taught and untaught words. This study went beyond Lemons and
colleagues (2018) because of the transfer of spelling knowledge of taught words to
untaught words. Primarily, this study examined whether a reading intervention package
would increase letter-sound knowledge in elementary students with DS. The hypothesis
was that students will improve in phonological awareness. As well as improve on the
spelling of taught words but not be able to generalize to other similar words. The research
questions listed below are focused on the effects of the SPARK intervention:
1. What effect does the intervention have on the letter-sound knowledge of
elementary students with DS?
2. What effect does the intervention have on the spelling skills of students with
DS when spelling words were taught during instruction?
3. To what extent did learning to spell taught words generalize to untaught
spelling words?
CHAPTER 2: METHOD
As previously stated, this study was an adapted version and replication of the
Lemons and colleagues (2018) research study. It was a single-case design study focusing
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on explicit literacy instruction for elementary students with DS. The explicit literacy
instruction included letter-sound knowledge, phonics-based instruction, phonological
awareness, taught and untaught words, and high-frequency words. There are five lessons
in the adaptive version of the intervention. Lessons were described as the three letters,
three taught words, and three untaught words. While sessions were described as a
meeting with a participant. Lemons and colleagues (2018) findings help grow the
research in supporting phonological and phonics-based instruction to improve outcomes
for students with DS. The researcher’s adaptions to Lemons and colleagues (2018) add to
the research around phonics and spelling instruction for students with DS. All study
procedures were approved by the University Institutional Review Board (IRB).
Participants
For participants to be eligible for the study, they needed to: a) speak English (as
reported by a parent), b) have a diagnosed intellectual disability/Down syndrome (as
reported by a parent and supported by IQ assessment), and c) be an elementary-aged
student in grades first through fifth. Participants were recruited through disability
advocacy organizations across Nebraska such as: the Down Syndrome Association of
Nebraska, the Arc of Nebraska, and the Munroe-Meyer Institution. A flyer was sent to
the organizations to be shared with families directly and through social media, and the
flyer directed interested families to contact the researcher.
Informed consent was given by a parent/guardian, and children provided verbal
assent prior to screening. The verbal assent included a student-friendly letter read to the
children about the study and then asking if they would be willing to help. After the
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consent and assent were provided, the parent/guardian completed a demographic
questionnaire asking about their child’s IEP, age, grade, ethnicity, and gender.
To ensure potential participants were appropriate for the study, an assessment
screener was given to each child to ensure they could respond to the questions and
actively participate in the study. The screener consisted of the Kaufman Brief Intelligence
Test, 2nd edition (KBIT-2), a letter-sound probe, and a letter identification probe which
consisted of 15 letters to be taught in the intervention. An IQ assessment was
administered to the children to confirm an intellectual disability. Children who had
scored higher than 70 on the KBIT-2 were excluded from the study. The composite score
of 70 was the cut-off because it is the start of the second standard deviation from the
mean indicating an IQ deficit significant enough for an intellectual disability.
All the letters included in this study were the same as in the Lemons and
colleagues (2018) and the SPARK curriculum (Lemons et al., 2019). On the letter probes,
15 letter names were presented on flashcards. The students were asked to respond aloud
per intervention protocol without using an AAC (augmentative or alternative
communication). The screener sessions were not video recorded. Next, students
completed a letter-sound screener. The screening materials included 15 letters on
flashcards. The students were presented with flashcards to prompt the student for the
letter sounds. These were the same letter sounds as in the intervention, and the flashcards
were the same as the letter names. Children were excluded if they a) were not able to
identify any of the letters or b) knew more than two-letter sounds.
Five children were screened. Three children were included in the study. Due to
time constraints related to the completion of this thesis, two children (one girl and one
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boy) were able to complete all intervention activities. See Table 1 for participant
demographics.
Table 1
Participant Demographics
Luke

Robin

Gender

M

F

Age (in years)

10

11

Grade

5

4

Ethnicity

White

White

IQ Score

57

40

Communication

Verbal & AAC

Verbal & AAC

Note. AAC= Augmentative Alternative Communication

Robin
Robin (a pseudonym) was diagnosed with DS and had an intellectual disability
confirmed through her IQ composite score of 40 (as obtained from the KBIT-2). At the
time of the study, she received an average of 150 minutes per week on reading instruction
as documented on her IEP at her elementary school. Reading instruction at school
focused on sight words and fluently reading a sentence. She received an average of 75
minutes per week of writing instruction. At school, her writing instruction included
writing a simple sentence. Also, she received speech/language pathology services every
other week for 45 minutes through a children’s hospital. During therapy sessions, she
focused on the articulation of sounds.
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Luke
Luke (a pseudonym) had a diagnosis of DS and an intellectual disability
confirmed through his IQ composite score of 57 (as obtained from KBIT-2). His parents
reported IEP goals in reading and writing. While attending a private school, he received
255 minutes per week of reading instruction. At school, his reading instruction included
reading sight words and simple sentences. He received 100 minutes per week of writing
instruction. At school, writing instruction included writing sight words and letters. The
writing curriculum used at his school was Handwriting without Tears (Olsen, 2005). He
also received occupational therapy, physical therapy, and speech/language therapy
services. His speech/language therapy was through a local hospital clinic to help him
understand the support of his AAC device.
Setting
The study was conducted in two different settings. Robin’s sessions were
conducted at the University of Nebraska-Lincoln. Luke completed sessions in a local
church. All students worked one-on-one for two to three days a week after school hours.
Occasionally, sessions would have to move to accommodate families. No other
individuals were present in the sessions and all sessions were recorded to conduct
interobserver agreement (IOA) and fidelity checks.
Materials
The framework for the instructional materials was taken from an explicit
instruction program, SPARK: An Early Literacy Intervention (Lemons et al., 2019).
The SPARK program was developed from Road to the Code (Blachman, Ball, Black,
&Tangel, 2000); and Road to Reading (Blackman & Tangel, 2008) interventions.
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The SPARK curriculum used explicit phonics instruction unique to individuals with DS to
scaffold students’ learning. Each lesson included “I do” (modeling), “we do” (guided
practice), “you do” (independent practice), prompting, and corrective feedback.
Instructional Materials
The current study modified the SPARK instruction to include a spelling
component. Therefore, this study used SPARK + spelling intervention which included
five lessons with each lesson consisting of three taught words, three untaught words, and
three letters.
The SPARK intervention already included some highly visual words paired with
the initial letter sounds of the 15 letters included in the lesson. Instructional procedures
were expanded to include explicit spelling instruction. Of 15 words (two words for each
letter in the lesson). In addition to these 15 taught words, a set of 15 untaught words was
also created to test whether explicit instruction in spelling initial letter sounds of the 15
taught words transferred to words that were not explicitly taught (see Table 2).
The words were highly decodable which means the letter sounds followed the
standard rules of English, and the vowel sounds were short vowel sounds. Most taught
and untaught words were consonant-vowel-consonant (CVC) words. For example, in the
word “cat”, the letter c makes the /k/ sound rather than the /s/ sound. The taught and
untaught words were of the same difficulty level since they were the same scope and
sequence from the SPARK intervention. Lemons and colleagues (2018) deemed the words
to be developmentally appropriate and decodable to limit the bias of the stimulus sets.
Each taught word had an untaught word paired with it (e.g., sun & sub). Untaught words
were included to assess the generalizability of the instructional procedures on words that
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were not the focus of the instruction. The untaught words related to the taught words
because each set of words had similar beginning phonemes.
Table 2
Lesson Summary
Lesson

Letters

Taught Words

Untaught Words

1

a, m, t

ant

art

mat

man

top

tub

ink

into

sun

sub

nut

net

bed

bat

fan

fin

elf

elk

hat

ham

leg

log

up

us

cat

cup

dog

dot

ox

on

2

3

4

5

i, s, n

b, f, e

h, l, u

c, d, o

The words were presented on printed flashcards with the words and letters typed
in a 14-point Times New Roman font. In the intervention, cards were created for the
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words, letters, and pictures. A small whiteboard was used for spelling during the lessons.
Magnetic letters were used to build words in the intervention. Once the students
completed each session, they received a coloring sheet to color for free time. The
coloring sheets were personalized to the students’ interests. They also received a sticker
that they could place on their coloring sheet or wear it.
Baseline/Probe Materials
The assessment materials were similar to the instructional materials which
included letter sounds, taught words, and untaught words. The baseline and maintenance
probes used existing SPARK materials while adding in the spelling component. The
letters were presented on flashcards for the students to identify the letter sounds. In the
initial baseline probes, all 15 letters were shown. The students were assessed on their
knowledge of the letter sounds. The researcher collected the data on a checklist (see
Appendix A.1). On the checklist, there were three columns to indicate a positive (i.e.,
correct) or a minus (i.e., incorrect) for the letter sounds. There were three columns
because the researcher asked for the letter sounds three times to ensure the student
answered with intent.
The students were asked to write all 15 taught words and all 15 untaught words.
The list of untaught words was used for assessment only, not to be explicitly taught.
Wide-ruled lined paper (i.e., 8.5x11 inches) was provided for the student to write their
words. Students chose the writing utensil they wanted to use. For each successive probe,
the researcher only probed four out of the five lessons for a continuum of baseline and
maintenance. Twelve letter sounds, 12 taught words, and 12 untaught words were used
for the following probes. For example, as the student was in lesson one, 12 letters from
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lessons two through five were used as lesson one was not presented. The researcher
recorded the correct letter sequences on the same checklist as the letter sound data (see
Appendix A.1). The successive probes were to ensure experimental control was
established by having the baselines remain stable.
For each lesson probe, the assessment contained three letter sounds, three taught
words, and three untaught words. The words and letters selected for the assessment were
the same as those in the instruction. During instruction of the untaught words, each
untaught word for the probe was equivalent to the taught word because the words had
similar initial phonemes. The letters were also the same initial phoneme as used in the
words. The measures were proximal because probes are closely aligned with the
intervention.
Dependent Variable
There were two dependent variables of interest: a) percent correct letter sounds
read aloud and b) percent correct letter sequences in students’ written work. The second
dependent variable had two sets of words: taught and untaught. All intervention phase
change decisions were based on the primary variable of interest, correct letter sounds, as
that was the primary focus of the SPARK intervention program.
Correct Letter Sounds
The primary dependent variable was the accuracy of the correct letter sounds.
Correct letter sounds are defined as being able to isolate the phoneme of the most
common sound a certain letter can produce. For example, the letter “c” can take several
forms of pronunciation. The letter “c” can make the sound /s/ like in the word “race”, but
it can also make the sound /k/ like in the word “cat”. However, for this study, the students
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were taught the /k/ sound because that is the most common sound the letter “c” makes at
the beginning of the words.
The researcher provided flashcards with the letter printed on them. The researcher
asked, “what sound?” If the student pronounced the correct letter sound, the researcher
credited them a point on the data tracking sheet. If they did not respond (i.e., 10 seconds)
or gave the incorrect/uncommon letter sound, the researcher gave zero points to the
student. The letter sounds were asked three times in a random order to make sure the
sounds were purposeful and accurate. To calculate the correct letter-sound score, the
number of correctly pronounced sounds was divided by the total number of opportunities
and multiplied by 100 to obtain a percentage.
Correct Letter Sequences
Correct letter sequences for taught and untaught words were defined as pairs of
letters and spaces in the appropriate order in a word. For example, if a student was asked
to spell the word “ant”; they would have four opportunities for correct letter sequences
since there were space holders at the beginning and end of a word (i.e., ^a^n^t^). But if
the student wrote “a-n-d” that would be only two correct letter sequences (i.e., ^a^nxdx).
The researcher said, “write the word ‘ant’.”. If the students did not write anything (i.e., 10
seconds), the researcher would move to the next word. Scoring was completed at the end
of the sessions for spelling. The number of correctly written letter sequences was divided
by the total number of possible correct letter sequences for all words presented in the
session and the results were multiplied by 100 to obtain a percentage.
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Interobserver Agreement
Interobserver agreement (IOA) was evaluated through a checklist by watching a
video of the sessions (see Appendix A.2). Videos were recorded to examine the accuracy
of scoring for letter sounds and spelling. A graduate student in the Department of Special
Education and Communication Disorders served as the trained second observer. The IOA
was calculated by a random selection of 30% of the phase using the point-by-point
agreement method defined as the total agreements divided by total agreements plus
disagreements times 100. The IOA letter-sound average for Robin was 91%. The IOA
average for spelling for Robin was 99%. The IOA letter-sound average for Luke was
89%. The IOA average for spelling for Luke was 100%. One reason the IOA was lower
in earlier sessions was that the researcher did not always have the letter sound flashcards
shown in the videos. This made it harder for the second observer to know which letter
sounds to score correct or incorrect. However, this was remedied later on in the study.
Another reason the IOA was lower was due to unique speech articulation errors. It was
harder to decipher some letter sounds. Lastly, the video quality was low, therefore, more
errors could have been made when watching the videos.
Experimental Design
The functional relation between the SPARK + spelling intervention and the
dependent variable (correct letter sounds) was evaluated using a multiple-probe across
lessons design. A multiple-probe design across lessons can establish a consistent pattern
of change in the dependent variable when and only when the independent variable
(SPARK + spelling intervention) was applied after a stable baseline is established. The
design was most suitable for this study because a) each student completed multiple
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lessons, and b) the targeted behaviors cannot be reversed (Kazdin, 2021). Also, the rapid
change would not be likely to occur in the behavior since academic skills develop slowly
and students with DS often learn at slower rates. The researcher visually analyzed each
graph to identify changes in trend, level, and variability to determine the functional
relation between the intervention and the correct letter sounds.
Procedures
The procedures were adapted from Lemons and colleagues (2018). The SPARK
intervention included scripted procedures, which are modified to include the spelling
component. Implementation of the intervention was completed with accuracy.
Screening Procedures
The students were screened for letter identification, letter sounds, and IQ to
determine whether they met the inclusionary criteria. The participants were asked to
identify the 15 letters from the intervention. The researcher asked, “what letter?” for
identifying the letters (see Appendix A.3). The question was asked each time a new letter
was presented. The researcher scored live as the student said the answer. The researcher
used plus signs if the student identified the letter correctly, and the student received a
minus sign if they did not. Students who already could identify more than 50% or more
of the letters were excluded. They had already mastered the content for the intervention,
and the intervention would not help them improve their reading abilities. Similarly, if a
student could not read any of the letter names, that student was excluded. These students
did not have the foundational skills required to learn letter-sound correspondence (i.e.,
they do not have letter recognition which is a prerequisite for learning letter sounds). The
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level of response across conditions was equivalent and appropriate for this intervention
since the students needed to vocalize their answers.
Next, students completed a letter-sound screener using a similar process to the
letter identification screener. The children were asked 15 letter sounds that are included
in the five intervention lessons. The researcher asked, “what sound?” for the letter sounds
(see Appendix A.3). The question was asked each time a new letter was presented. The
researcher scored live as the student said the answer. The researcher used plus signs if the
students correctly said the letter sounds, and the students received a minus sign if they
were unable to say the correct letter sounds. If the students knew more than two-letter
sounds, they were excluded from the study. This study was not an appropriate level for
them because they have already mastered the letter-sound correspondence.
Lastly, the KBIT-2, a standardized assessment, was administered individually to
the students to determine their verbal and nonverbal intelligence. The subtests within the
assessment were verbal knowledge, riddles, and matrices. The screeners were not video
recorded. All of these data were evaluated to determine if the student was eligible for the
intervention. If students received a composite score of 70 or lower, they were eligible to
be a part of the study because they were in the second percentile of the bell curve, which
indicates a cognitive deficit.
Baseline and Maintenance Procedures
The baseline and maintenance probes were completed with the same procedures.
These probes were conducted under assessment-only conditions; therefore, no instruction
was provided for these probes. For the baseline and maintenance probes, the students
were assessed for knowledge from all five lessons which included 15 letter sounds, 15
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taught words, and 15 untaught words. In each baseline and maintenance probe, a
minimum of three data points were gathered. The researcher would start by asking,
“What sound?” for each of the 15 letter sounds in random order. This procedure occurred
three different times to ensure the students participated with intent. Then, the researcher
would as the student to spell all the words by saying, “Write the word ant”. This would
continue for all 15 taught and untaught words. No prompting or feedback was provided
because the researcher needed to evaluate if the student could generalize their knowledge
of the taught words to the untaught words. The letter sounds were scored in real-time, and
the spelling words were scored after each lesson.
Only the baseline probes needed to be stable. Stable data was defined as a
constant level with minimal variability (i.e., less than 10% above or below the previous
data point). Once the baseline probes were stable, the student could start the intervention.
Probe Procedures
The probes were completed before moving on to the next lesson in the
instructional sequence. The students would get probed on either previous lessons or
future lessons but not on the lesson they were just taught. Therefore, four lessons (only
12 letter sounds, 12 taught words, and 12 untaught words) were probed. For example, in
session 17 for Luke, he just finished the instruction of Lesson 2. The next time they met
Luke was probed on Lessons 1, 3, 4, and 5 (see Table 3). Lessons 3, 4, and 5 were probed
to ensure stability still occurred because the instruction of Lesson 2 should not have
impacted their knowledge of Lessons 3, 4, and 5. If the session was not listed on Table 3
then the student was learning or being probes for the lessons. Once stability was ensured,
the researcher would then start on the next lesson, so for this example, the researcher and
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Luke would start Lesson 3 in the same sessions. However, there was no instruction probe
for Lesson 3 during this time. Also, Lesson 1 was probed to see if the student could still
retain the knowledge instructed in the past after learning even more content. For the letter
sounds the researcher would still ask, “What sound?” in a random order three different
times. Also, the researcher would say, “Write the word ant” for the 24 taught and
untaught words. No prompting, specific praise, or corrective feedback was provided
because the researcher needed to evaluate the knowledge of the student. The letter sounds
were scored in real-time as the students answered the question “What sound?”. At the end
of each probe session, the researcher excused the student and scored the results as a
percentage of correct letter sequences for each lesson.
Table 3
Probes
Participants
Robin

Phase

Lessons

Sessions

Baseline

1-5

1-4

2-5

8

1, 3-5

14

1, 2, 4, 5

21

1-3, 5

27

Maintenance

1-5

31-33

Baseline

1-5

1-5

2-5

10

1, 3-5

17

1, 2, 4, 5

23

1-3, 5

30

1-5

37-39

Probe

Luke

Probe

Maintenance

Note. This table represents the lessons and sessions included for each probe.
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Intervention Probe Procedures
Each student was assessed on the letters and words from the current lesson during
the intervention probes. The intervention probes were completed at the start of the
intervention session before any other instruction occurred. Each probe used three-letter
sounds, three taught words, and three untaught words to teach phonics skills to students
with DS. The research would ask, “What sound?” for each of the three-letter sounds three
different times in random order. Then, the researcher dictated the taught and untaught
words as the student spelled each word on lined paper by stating, “Write the word ant”.
After each word, the researcher did not provide any specific praise or corrective feedback
during the intervention probe sessions.
At the end of each session, the researcher excused the student and scored the
results as a percentage of correct letter sequences for each lesson. The letter sounds were
scored in real-time, and the spelling words were scored after each lesson. No prompting
was provided. Once the students mastered a lesson or reached the ceiling of sessions, the
researcher would proceed to the next lesson. A mastery criterion of 80% or better for
three sessions on the letter sounds needed to be established before moving on to the next
lesson. However, due to time constraints, students would move on to the next lesson after
a maximum of six sessions of not meeting mastery.
Intervention Procedures
After the baseline data was stable, the students started the intervention phase with
the first SPARK lesson. The researcher provided specific praise through each phase (e.g.,
baseline and maintenance), but the intervention phase incorporated more personalized
praise and corrective feedback. An example of personalized praise is the researcher
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stating “You are right. The letter ‘t’ says the /t/ sound. Good job Luke.” However, if the
student did not engage in appropriate behavior no reinforcement (i.e., stickers) was
delivered. For example, if the student was not following directions after multiple
reminders, then they would not receive a sticker at the end of the session.
To decide upon words for the present intervention, the research team began with
words from the SPARK intervention. Since the words were not originally intended as
spelling words, several were not visually representative or were long and did not follow
the CVC pattern. The words that were changed were apple, imp, igloo, ump, umbrella,
and otter. These words were replaced with smaller and/or more visual words. For
example, the words imp and igloo were replaced with ink and into. All words were
supported by pictures to help the phenotype strength of visual processing. The picture
prompts were used to incorporate scaffolding in each lesson. The researcher conducted a
search of the literature on the key elements for decodable words along with reviewing
Fry’s sight word list (Fry 1999, 2000) in order to find a satisfactory replacement. Table 2
shows more of a complete list of letters, taught words, and untaught words used in this
intervention organized by lesson.
Children received an average of 34 sessions across an average of 17 weeks. The
participants received approximately 20 to 40 minutes per session of explicit instruction
focusing on letter sounds and spelling. These activities included matching pictures and
words, verbalizing letter sounds, building words (i.e., magnetic letters), blending sounds
to make words, and writing words. A total of six words and three letters were presented
in each intervention session (i.e., one letter as associated with two words: one taught and
one untaught). Students moved on to the next lesson if they demonstrated mastery of 80%
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or higher for three consecutive lessons. Mastery was measured through letter-sound
knowledge. However, due to time constraints associated with the end of the school year,
if the students did not demonstrate mastery (i.e., 80% or higher) within six sessions, they
moved on to the next lesson. Repetition of practice for six sessions was specified in the
curriculum until mastery was achieved for three consecutive lessons. These procedures
continued through all five lessons.
SPARK + Spelling Intervention
Each of the lessons followed an identical procedure. In step one, the lesson started
with a warm-up of the taught words. The researcher modeled the taught words, and the
student repeated the words to provide errorless learning. During the initial introductions
of these words, the researcher identified pictures that represented the taught word. The
students were provided pictures of the three taught words, with the researcher asking,
“what is this?” This allowed the students to define and connect the word to a visual
representation. The researcher would ask, “what word?” and the students matched the
printed words to pictures. Then the teacher would model the connection between the
picture and the word.
Games for learning the words were incorporated into this step. Students
participated in speed reading and matching games. Speed reading involved students
reading the words as quickly as they could. Matching required the student to connect the
word to the corresponding picture on their own. The researcher prompted and gave
feedback to the students when necessary. As students wrote the taught words, the
interventionist gradually reduced the picture support. For example, if the student is
projecting towards mastering in three sessions, the research would just show the word
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cards and not the picture in session 3. The step ended with a daily check for students of
taught words. The daily check allowed the student one last opportunity to respond to the
focal point of that step, and the researcher provided feedback when needed.
In step two, the students warmed up in sessions two through six by reviewing
letter sounds. In each lesson, students were taught the initial letter sounds the researcher
modeled the sounds. Then, the researcher made the connection between the initial sound
and the words. The taught and untaught words were matching the letter sound cards with
the word cards. The researcher emphasized the first sound in the words. Activities to
enhance learning included matching or speed reading of sounds for practice with these
new letter sounds. The daily check was to test the students on how well they could say
the letter sounds.
Step three was split into two sections alternating between the days. The students
practiced phonological awareness skills by isolating the initial letter of the taught and
untaught words. As the students’ phonological awareness skills developed, the students
began to segment and blend the initial sound and the remainder of the word. Blending
and segmenting the individual phonemes allowed the students to emphasize the sounds
needed to comprise the words. The researcher modeled how to blend each sound of the
word. Then, the student and the researcher blended the word together. Lastly, the student
blended the word by themselves. Similar to previous steps, picture and word cards
supported learning in this activity. The step ended with a daily check of the first sound
for taught words.
The second section for step three was to “build” words. Similar to the first
phonological awareness activity, the student started by isolating the first sound of words.

40
The researcher asked the students to say the first sound in the taught and untaught words.
Next, the researcher used magnetic letters to model the letters needed to build the words.
The students and researcher built the words together by allowing the student to move the
magnetic letters as the researcher emphasized the sounds. Lastly, the student had a turn to
complete the word building by themselves with corrective feedback and specific praise
provided by the researcher. The step ended with a daily check of the initial sounds of the
taught words.
Step four consisted of the students writing three taught words per lesson. The
taught words were introduced by using the cards that displayed both the word and a
supporting picture used in the previous steps. The researcher modeled how to write the
letters needed in the word. The student and the researcher did guided practice by writing
the taught word together. Finally, the student practiced writing the taught word
independently. This continued for all three of the taught words. Acceptable responses for
spelling the words were spelling the words out loud or written words, but both students
decided to write the response. However, the researcher targeted having the students write
the taught words as best as they could. Untaught words were not used in step four. The
step ended with a daily check of writing the taught words.
Generalization
Generalization focused on the transfer of the initial letter sound. Generalization
involved determining the knowledge of the taught words to transfer the knowledge to
untaught words. During the intervention, the students were asked to identify the untaught
words, but they were not explicitly taught the letter sounds or spelling. The instructor
asked, “what word?” for the untaught words. Students were also shown that the three-
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letter sounds for each of the lessons correlated with the initial sounds of the untaught
words. The researcher gathered the effects through the probes of the untaught words by
having the student independently write.
Maintenance
No SPARK-specific instruction was delivered during maintenance. In some cases,
students were still receiving literacy instruction at school during the maintenance phases
for some of the lessons. Maintenance was an assessment-only condition that lasted
approximately 10 minutes across an average of 4 sessions. Maintenance was used to
evaluate if the students were able to retrieve recently mastered lessons. Maintenance
occurred in two ways, a) after mastering a lesson, and b) at the end of the study when
intervention lessons were completed. After mastering a lesson, the maintenance assessed
all lessons that had been explicitly taught except for the one that the student recently
mastered. The condition was administered by the researcher. During maintenance, the
researcher asked for the letter sounds in random order. Then, the students were asked to
spell the taught and untaught words from the previous lessons. General praise at the end
of maintenance was used as a relevant motivational variable. For example, “You worked
really hard!” No corrective feedback or consequences were given to the students.
Treatment Fidelity
The researcher taught using explicit instruction, modeling (I do), guided practice
(we do), and independent practice (you do). A checklist was created to provide feedback
on the accuracy of implementation (see Appendix A.4). Videos were recorded to examine
the fidelity of implementation. A graduate student in the Department of Special
Education and Communication Disorders served as the trained second observer. One
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reason the IOA was lower in the earlier sessions was that the researcher did not always
ask the question of “what sound?” for every letter. Sometimes the students would
immediately continue saying the answers and filing through the flashcards. In the later
probes, the researcher readjusted to make sure the question was asked every time for each
letter. Fidelity of implementation was obtained for 30% of the sessions. The average
fidelity for Robin was 91%. The average fidelity for Luke was 100%.
CHAPTER 3: RESULTS
The primary research question was: what effect does the intervention have on the
letter-sound knowledge of elementary students with DS? Figures 4 and 5 show the data
for this research question. In each graph, the x-axis represents the number of sessions
including baseline, intervention, and maintenance. The y-axis represents the percentage
of correct letter sounds on the lesson mastery probe in each session. Each tier represents
one of the five lessons included in the intervention. Table 4 shows the number of lessons
needed to reach mastery or reach the ceiling over six sessions for each student. There was
a functional relation for both Robin and Luke on letter-sound knowledge.
Table 4
Number of Sessions to Meet Mastery or Ceiling
Lessons

Robin

Luke

1

3

4

2

5

6

3

6

5

4

5

6

5

3

6
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Robin: Letter-Sound Knowledge
Robin completed 33 intervention sessions across 17 weeks. Her baseline
performance for letter sounds was low but stable. Robin’s performance in the initial
baseline was an average of 37% correct letter sounds. The researcher completed four
baseline sessions to ensure stability. Following these initial baseline data points, Lesson 1
began. After Lesson 1, one baseline data point was gathered prior to each new lesson as
displayed in Figure 4. The baseline probes for Lessons 2-5 remained relatively stable,
with an average of 44% correct letter sounds.
In all five lessons, there was an immediate increase in level from baseline to the
start of the intervention, though in Lesson 3, the change in level was more moderate. The
average of correct letter sounds was 93% (range=79%-100%), indicating Robin met
mastery in all but one lesson (i.e., Lesson 3). She met mastery (i.e., above 80%) after an
average of four sessions. During Lesson 2, session 9, Robin reached 80% correct, but
then dropped to 77% in session 10 (as displayed in Figure 4). This decline was possibly
due to the school’s spring break and family travel, and she was still able to reach mastery
in the lesson. Lesson 3 was more variable and there was a smaller change in level from
baseline to the initial intervention session. Robin’s performance of correct letter sounds
did not meet mastery in Lesson 3. As shown in Figure 4, Robin started Lesson 4 with a
smaller change in level but then she improved to remain consistent and reached mastery.
Robin’s performance in Lesson 5 showed an immediate change in level meeting mastery
within the three consecutive sessions.
Performance in maintenance remained high (e.g., nearly at intervention level
performance) across lessons with a consistent trend, but during Lesson 3 Robin’s
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Figure 4
Robin’s Letter-Sound Data

Lesson 1

Lesson 2

Percentage of Correct Letter Sounds

Lesson 3

Lesson 4

Lesson 5

Number of Sessions
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performance showed a steady downward trend. Robin’s performance in maintenance was
an average of 89% correct letter sounds. Therefore, as shown in figure 4, her knowledge
of letter sounds was retained. These results indicated an effect of letter-sound knowledge
for Robin.
Luke: Letter Sound Knowledge
Luke completed 39 intervention sessions across 19 weeks. His baseline
performance for letter sounds was low but stable with the exception of baseline probes
for Lessons 2 and 4. Luke’s performance in the initial baseline was an average of 19%
correct letter sounds. At the beginning of the study, the researcher completed five
baseline sessions due to the upward trend in Lessons 2 and 4 to ensure stability, as
demonstrated in Figure 5. Following these initial baseline data points, Lesson 1 began.
After Lesson 1, one baseline data point was gathered prior to each new lesson as
displayed in Figure 5. The baseline probes for Lessons 2-5 remained relatively stable
with an average of 24% correct letter sounds.
In all five lessons, he demonstrated an improvement in his performance. Lessons
1, 2, and 5 showed immediate changes in level, while Lessons 3 and 4 had no change in
level as displayed in Figure 6. Also, Lesson 4 indicated variability and a downward trend
in the intervention phase. All other lessons had an overall upward trend. The average of
correct letter sounds was 80% (range=73%-100%). Luke reached mastery (i.e., 80% or
higher) for Lessons 1, 3, and 5. In Lessons 2 and 4, Luke did not reach mastery. During
the intervention phase, his performance showed an overall upward trend. Overall, the
trend remained consistent with some variability. However, there was still some variability
in Lessons 1, 2, and 5. Lesson 1 had an upward trend with some variability. Luke’s
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Figure 5
Luke’s Letter-Sound Data
Baseline

Intervention

Maintenance
Lesson 1

Lesson 2

Lesson 3

Lesson 4

Lesson 5
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performance in Lesson 2 showed much variability. Therefore, resulting in Luke never
reaching mastery with an average score of 60% correct letter sounds in Lesson 2. Also, in
session 13 there was a decline which was possibly due to his school’s spring break.
Lesson 3 started with no change in level but continued with a consistent upward trend.
His performance for Lesson 3 continued the upward trend to reach letter-sound mastery
in session 22. Lesson 4 included much variability in performance and showed a
consistent downward trend. Therefore, Luke did not reach mastery in Lesson 4. In Lesson
5, Luke’s performance demonstrated a change in level with some variability. However,
after completing six sessions, he still met mastery for Lesson 5.
Maintenance remained relatively high across lessons with a consistent trend.
Luke’s performance in maintenance was an average of 81% correct letter sounds.
Therefore, Luke retained the letter sound learned. These results indicated an effect of
letter-sound knowledge for Luke.
The second research question was: what effect does the intervention have on the
spelling skills of students with DS when spelling words were taught during instruction?
The third research question was: to what extent, did learning to spell taught words
generalize to untaught spelling words? The performance of each child in the spelling of
taught and untaught words is presented in Figures 6 and 7. Within each tier, the graph
showed both the taught words and the untaught words. In each graph, the x-axis
represents the number of sessions including baseline, intervention, and maintenance. The
y-axis represents the percentage of correct letter sequences of taught and untaught words
for each session. The taught words are indicated with a filled-in black box while the
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untaught words are indicated with an open circle. The data identified the levels for each
lesson. There was not a functional relation for either Robin or Luke on spelling.
Robin: Spelling
Robin showed low (i.e., below 16% correct) and a somewhat stable performance
on the spelling probes during baseline. Robin’s spelling showed more variability than
letter sounds during baseline. Her writing performance in spelling varied between one to
three correct letter sequences.
As shown in Figure 6, Robin’s spelling performance showed an immediate
increase in level for taught words in Lessons 1, 4, and 5. In Lesson 1, there was also a
change in level from baseline performance to the initial intervention probes for the
untaught words. However, Robin’s overall performance did not show may impacts of the
spelling instruction. Lessons 2 and 3 indicated no change in level for either taught or
untaught words once the intervention began. There was variability across all lessons and
even in Lessons where a change occurred, the skill did not maintain. Robin’s
performance showed no generalization of the initial letter sounds in the untaught words.
Her low performance during maintenance sessions suggests that she was not retaining
learned content and not generalizing this content to new information.
Luke: Spelling
Luke showed low (e.g., below 8% correct) but stable performance on the spelling
probes during baseline. Spelling performance varied during baseline, especially in Lesson
4. Performance in successive baseline probes remained stable and low. His writing
performance in spelling varied between zero to three correct letter sequences.
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Figure 6
Robin’s Spelling Data
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Variability occurred throughout phases of the intervention. Lesson 4 indicated an
upward trend in the intervention phase for both taught and untaught words as
demonstrated in Figure 7. Lessons 3 and 5 started with a gradual upward trend but then
showed a downward trend. In Lessons 1 and 2, Luke’s performance remained low and
stable with no trend. Lessons 4 and 5 showed a change in level for the spelling of taught
words in the intervention phase. Lessons 1, 2, 3, and 5 indicated no change in level for
either taught or untaught words once the intervention began as shown in Figure 7.
He showed low performances (e.g., similar to baseline) on maintenance probes.
Lessons 4 and 5 showed a slight increase of taught words in the maintenance phase, and
he showed a modest overall improvement after the start of intervention across lessons.
However, Luke was not able to generalize his knowledge to untaught words. His low
performance on maintenance suggests that he was not retaining learned content and not
generalizing to new information.
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Figure 7
Luke’s Spelling Data
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CHAPTER 4: DISCUSSION
The purpose of the current study was to replicate and extend Lemons and
colleagues (2018) work by implementing the SPARK intervention and adding a spelling
component to explore the effects of letter-sound knowledge and explicit spelling practice
on taught and untaught words. The primary purpose was to determine the effectiveness of
the explicit reading intervention package (independent variable) on letter-sound
knowledge (primary dependent variable) in elementary students with DS. The secondary
purpose was to evaluate whether the explicit spelling intervention would lead to
improved spelling skills of taught words and generalize to untaught words. The
researcher evaluated the effectiveness of the intervention by using a multiple-probe
across lessons single-case design with two participants. This study included acceptable
levels of fidelity implementation and interobserver agreement.
For both participants, there was a clear functional relation between the SPARK
intervention and the increase in knowledge of letter sounds. There was a change in level
from baseline to intervention. Experimental control was established because a change in
level occurred only for the intervention lesson while other lessons remained stable in the
baseline. The repeated demonstration that the behavior changed in response to staggering
applications of the intervention made the influence of extraneous factors unlikely. The
behavior changed only when the intervention was applied. Internal validity threats were
accounted for throughout the study. History and maturation were addressed due to the
swifter time-related process of the interventions. Testing and instrumentation were
addressed through repeated testing measures throughout the intervention. An overview of
the results for each research question is described in the discussion section.
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Research Question 1: Letter-Sound Knowledge
In this study, the first research question asked was if there was an effect of the
intervention on letter-sound knowledge. The overall results were positive and
demonstrated a functional relation between the instruction and the letter-sound outcomes.
Both students showed considerable changes in level from baseline to intervention phases
for at least three of the five lessons. In addition, students mastered letter-sounds
knowledge for the majority (i.e., three tiers or more) of the lessons. The results were
important because decoding (e.g., letter-sound knowledge) is the foundational
subcomponent of the Simple View of Reading needed to become a successful reader
(Gough & Tunmer, 1986).
Several components of the intervention were likely key to the students’
improvements. One component was succinct verbal instruction. The prompt for letter
sounds was the researcher saying, “What sound?” This allowed students to rely less on
working memory to understand the directions. A second component, as stated previously,
is the strength of visuals used when introducing words that begin with the initial letter
sound. For example, in the word “mat” a picture of a mat would be visual. Having a
visual allowed the students to store information more easily.
There are some factors that may impact the interpretation of results. Although the
horizontal axes on the figures of the student’s performance on the dependent measures
show consecutive sessions, it does not represent actual calendar days. During the
intervention, there were sometimes breaks between data collection sessions (e.g., school
breaks, illness) and several contextual situations (e.g., parent custody issues) that
prevented consistent delivery of the intervention. Also, students may have been initially
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unsure of the expectations of the lessons. During baseline, both participants could state
the name of some letters in response to the prompt, “What sound?” rather than making
the desired letter-sound. After receiving feedback during instruction, the students quickly
understood the expectations needed to succeed. Also, certain characteristics of the DS
phenotype may have increased challenges in pronouncing the letter sounds due to the
structure of their mouth and tongue (Abbeduto et al., 2007). For example, the letters “d”,
“l”, and “h” were more of a challenge for these students to pronounce. The letter sounds
of “a”/ “e” and “m”/ “n” sounded similar to these students.
The study was aligned with the intervention procedures described in the Lemons
and colleagues (2018) study, and the results are similar. In Lemons and colleagues (2018)
and the current study, students with DS showed increases in letter-sound knowledge. The
studies both indicated a change in level for most of the lessons. The baselines were stable
and low for both studies. Also, maintenance is relatively high for the majority of the
lessons. This study differed from Lemons and colleagues (2018) regarding the number of
lessons. This current study completed five lessons while Lemons and colleagues (2018)
completed a maximum of eight lessons. Also, each student in Lemons and colleagues
(2018) had a different instructor, suggesting potential changes in implementation fidelity
that can affect the delivery of instruction. The findings of the current study add to the
literature supporting the use of phonics-based interventions to increase reading outcomes
for students with DS.
Research Question 2: Spelling of Taught Words
The second research question addressed in this study was about the effect of
direct instruction on the spelling of taught words. Unlike the results for the primary
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outcome measure, the results for the secondary dependent measure were minimal. In
general, there was not a functional relation between the spelling instruction and the
dependent variable.
It is possible that spelling was more difficult for students given working memory
and physical/motor requirements for transcription. Writing is a complex skill that uses a
lot of working memory capacity (Berninger et al., 2002; Poch & Lembke, 2017). When
students’ working memory skills are overly taxed, they are less able to store information.
This is due to the students using the working memory to help with the transcription of the
letters. The student’s working memory is functioning much harder to hear the sounds and
store that information to then manipulate it to form a letter. If Luke was unsure how to
spell a word, he would finish the word with letters he already knew. For example, he
could write the initial sound and then add the rest of the letters in his name (e.g., for
“sun,” Luke would write “s-u-k-e”).
Both students had instances of transcribing the incorrect letter sequences by
mixing up the letter form. Luke wrote the letter “b” instead of the letter “d” for the word
“dog” in Lesson 5. Robin wrote would letter “e” instead of an “a” in the middle of the
words like for the word “bat” in Lesson 3. Also, the students would write down the last
letter they heard first. For example, in the word ‘on’ the students would hear the /n/ sound
last and write it down first to write the word “no.” However, some of the sight words
were easier for the students to write. For example, the words “dog” and “cat” would
receive perfect scores because these were words the students have seen and recognized
before. In contrast, the silent vowel sounds in some of the words were harder to decode.
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For example, when writing the word “art” Robin would write “rt” and forget about the
“a” since it is a novel vowel sound.
Visual analysis of the graph indicated that when students met with the researcher
consistently, they improved their performance. In many instances, there would be days
between probes. Therefore, to help ensure students meet this mastery criterion (i.e., 80%
or higher for three consecutive sessions), the students may need more consecutive and
consistent sessions throughout the weeks to possibly be more beneficial. For example, the
effect of consistency can be seen in Luke’s graph for Lesson 5. The researcher and Luke
met every day for that lesson due to school being on summer break. Therefore, the
consistency likely helped Luke to increase more correct letter sequences than usual in his
spelling words and letter-sound knowledge.
The current study had similar results to Kennedy and Flynn’s (2003) study. In
Kennedy and Flynn’s (2003) study, students with DS showed improvements in the
spelling of CVC words. The explicit teaching of phonological awareness (e.g., lettersound knowledge) linked to the targeted spelling words. The increase in phonological
awareness illustrates the strength of letter-sound knowledge which then transfers to
spelling. Both studies showed improvement in correctly spelling the initial sound in the
taught words. For example, in this current study, Luke was asked to write the word “hat”
but spelled it “h-o-u”. He was able to receive one correct letter sequence because of the
letter ‘h’ in the correct placement. However, the ending of the paired words rhymed in
the Kennedy and Flynn (2003) study, which may have addressed working memory
concerns related to transcription. Words used in the current study did not rhyme and
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focused more on highly decodable words, but this could have led to more demands on
working memory for the participants.
Loveall and Conners’ (2016) study also suggests that phonological awareness
skills support orthographic knowledge for students with DS. Loveall and Conners (2016)
compared students with DS to students who are typically developing. Still, the idea that
teaching letter-sound knowledge can lead to increase in writing skills (e.g., orthographic
knowledge or spelling) is supported by the current study as well as previous research
(Kenndy & Flynn, 2003; Loveall & Conners, 2016).
Research Question 3: Spelling of Untaught Words
The third research question asked about the generalization of explicit spelling
instruction to untaught spelling words. The result indicates an overall small increase in
generalization. For both students, there were a few words that were easier to generalize
the initial sound. For example, the letter sound /s/ was easier to generalize in the words
“sun” and “sub”. In Lessons 4 and 5, Luke generalized this knowledge of the taught
words to transfer to the untaught words (see Figure 7). This could be due to the sessions
occurring more consistently than in earlier lessons. When the students were presented
with the taught and untaught words next to each other, the students were able to identify
similarities in the words. For example, if the words were “sun” and “sub” the students
would notice the letters “s” and “u” were in each word. Even though the students could
identify the similarities, it was still hard to transfer that knowledge into their writing.
Therefore, more explicit instruction would likely be needed to facilitate generalization.
The novel findings of the spelling intervention support the literature by adding a
more advanced skill for phonics-based instruction. Kennedy and Flynn (2003) presented
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similar results with generalization. The results suggested that students with DS were not
able to generalize untaught spelling words. Similarly, Loveall and Conners (2016)
indicated that students with DS did not generalize orthographic knowledge. Across
studies, students with DS had difficulty generalizing. These research results indicate that
students with DS need to be explicitly taught orthographic knowledge.
Implications for Practice
The results of this study support several implications for reading and writing
instruction for students with DS. First, practitioners should use phonics-based approaches
to teach reading and writing to students with DS. As shown in the current study,
explicitly teaching letter-sound skills works to increase how accurately and consistently
students with DS can identify letter sounds. From previous research (Loveall & Connors,
2016), we also know that phonological awareness skills support orthographic knowledge
for students with DS. While this may not impact any physical/motor barriers to
transcription, focusing on instruction with a strong phonics base should also help improve
writing knowledge.
Second, explicit instruction can improve phonics-based skills for students with
DS. Explicit instruction uses prompting, feedback, scaffolding, modeling, guided
practice, and independent practice. Teachers should use explicit instruction because this
study found improvements for students. This current study demonstrated an evidencebased practice that may be beneficial to students. We also know, from previous research
(Lemons et al., 2018), that explicit instruction supports learning for students with DS.
With these procedures combined, it may improve reading and spelling skills for students
with DS.
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Something else we noticed during this study was the disconnect between knowing
the letter name and the letter sound, but not being able to write the letter. There were a
few times when participants correctly identified the initial letter of a word verbally but
did not write the correct letter down. This disconnect may be the result of working
memory deficits or of fine motor deficits. But it was clear that there were times when the
method of collecting data was not an accurate representation of their letter knowledge
(even though it was still an accurate representation of their writing skill). Teachers should
keep this in mind when working with students with DS and considering methods for
assessing and evaluating their learning.
Limitations
The results described in the study should be interpreted within the context of
limitations. First, the students who participated in the study were receiving additional
instruction such as school or speech/language therapy. Also, maturation could have
occurred over the duration of this study. The participants could have received concurrent
reading and writing instruction prior to or at the same time as the intervention. It may
have confounded the results, and/or it may explain some of the variability occurring
across phases. Future research should have participants receive little to no instruction
from other sources on reading and writing.
Second, the intervention period was relatively brief (i.e., average of 17 weeks)
due to the university thesis deadline and attempting to end the intervention close to the
start of summer, the duration of time was less than preferred by the research team. A
longer intervention period would allow for more lessons and no ceiling effect to move to
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the next lesson. Additional studies may focus on implementing a longer duration for the
intervention.
Third, the generalizability across participants is limited. With only two
participants included in the study, there was some homogeneity with respect to IQ and
grade level. Future research should seek more participants who are heterogeneous with
respect to DS and intellectual disability.
Fourth, there is a disconnect from the letter sounds to the spelling of taught words.
The inconsistency of the initial letter sounds, and the spelling measures were more
complicated with correct letter sequence and did not directly align with the instruction.
The reading and spelling disconnect is due to some of the words having a change in
vowel sounds. For example, with the word “ant”, the isolated /a/ sound is different than
the /a/ sound in ‘ant. Therefore, this alignment may have impacted some of the students’
spelling results. Future research should consider finding words that include better
alignment and consistency with both measures.
Conclusion
Students with DS should be provided with explicit instruction to improve their
literacy skills, especially in the area of phonics-based and phonological awareness
approaches because successful readers need the foundational skills in reading to become
literate. The current study found improvements for students using explicit phonics-based
and phonological awareness instruction. Effective spelling instruction can improve
reading skills because students can generalize their knowledge to spell words unfamiliar
to them. This study illustrated how letter-sound interventions can be effective.
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APPENDIX A
Data Collection Materials
Appendix A.1. Lesson Probe Scoring Sheet
Letter sounds
a
m
t
i
s
n
b
f
e
h
l
u
c
d
o

+/-

+/-

+/-
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Taught words

CLS (%)

Untaught words

CLS (%)

ant

________/4

art

________/4

mat

________/4

man

________/4

top

________/4

tub

________/4

ink

________/4

into

________/5

sun

________/4

sub

________/4

nut

________/4

net

________/4

bed

________/4

bat

________/4

fan

________/4

fin

________/4

elf

________/4

elk

________/4

hat

________/4

ham

________/4

leg

________/4

log

________/4

up

________/3

us

________/3

cat

________/4

cup

________/4

dog

________/4

dot

________/4

ox

________/3

on

________/3

74
Appendix A. 2. Interobserver Agreement Scoring Sheets
Student
Letter sounds
a
m
t
i
s
n
b
f
e
h
l
u
c
d
o

Date
+/-

Lesson 1, 2, 3, 4, 5
+/-

Probe 1, 2, 3, 4, 5, 6, BT, MT
+/-
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Taught

CLS (%)

Untaught

CLS (%)

Ant

________/4

Art

________/4

Mat

________/4

Man

________/4

Top

________/4

Tub

________/4

Ink

________/4

Into

________/5

Sun

________/4

Sub

________/4

Nut

________/4

Net

________/4

Bed

________/4

Bat

________/4

Fan

________/4

Fin

________/4

Elf

________/4

Elk

________/4

Hat

________/4

Ham

________/4

Leg

________/4

Log

________/4

Up

________/3

Us

________/3

Cat

________/4

Cup

________/4

Dog

________/4

Dot

________/4

Ox

________/3

On

________/3
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Appendix A.3. Screener Scoring Sheet

Letters for
screener
Letter Sound Correct Letter ID Correct
a
m
t
i
s
n
b
f
e
h
l
u
c
d
o
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Appendix A.4. Form Used for Implementation Fidelity
Student 1

Steps: Yes (1) No (0) N/A (X)
1. There was not corrective feedback
2. Provide directions. (i.e., “We are going to work on letter sounds OR
writing words).
3. Teacher asks, "what sound?"
The follow prompts will not happen in this order.
Teacher asks student “what sound”? A
Teacher asks student “what sound”? M
Teacher asks student “what sound”? T
Teacher asks student “what sound”? I
Teacher asks student “what sound”? S
Teacher asks student “what sound”? N
Teacher asks student “what sound”? B
Teacher asks student “what sound”? F
Teacher asks student “what sound”? E
Teacher asks student “what sound”? H
Teacher asks student “what sound”? L
Teacher asks student “what sound”? U
Teacher asks student “what sound”? C
Teacher asks student “what sound”? D
Teacher asks student “what sound”? O
4. Teacher says, "write the word '__'
Teacher says, write the word 'ant'
Teacher says, write the word 'mat'
Teacher says, write the word 'top'
Teacher says, write the word 'ink'
Teacher says, write the word 'sun'
Teacher says, write the word 'nut'
Teacher says, write the word 'bed'
Teacher says, write the word 'fan'
Teacher says, write the word 'elf'
Teacher says, write the word 'hat'
Teacher says, write the word 'leg'
Teacher says, write the word 'up'
Teacher says, write the word 'cat'
Teacher says, write the word 'dog'
Teacher says, write the word 'ox'
Teacher says, write the word 'art'
Teacher says, write the word 'man'
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Teacher says, write the word 'tub'
Teacher says, write the word 'sub'
Teacher says, write the word 'into'
Teacher says, write the word 'net'
Teacher says, write the word 'bat'
Teacher says, write the word 'fin'
Teacher says, write the word 'elk'
Teacher says, write the word 'ham'
Teacher says, write the word 'log'
Teacher says, write the word 'us'
Teacher says, write the word 'cup'
Teacher says, write the word 'dot'
Teacher says, write the word 'on'

79
Student 1 Intervention

Steps: Yes (1) No (0) N/A (X)
1. Gather/organize all teacher/student materials required for the day.
These should be easy to access to minimize
transition times between steps.
Follow lesson activities.
2. Follow wording/script
3. Teacher reminds the student of the visual schedule.
4. Keywords:
-warm-up (besides lesson 1)
-Teacher says this is a picture of a “word”. Student responses.
-Teacher and student identify pictures from an array.
-The teacher introduced/review word cards by matching word and
picture.
-Student practice games (i.e., Matching & speedy reading)
(Repeat with key words.)
-Conduct the Daily Check for each step. (Review the focus of the lesson
by asking what word)
Teacher says this is a picture of a “word”. Student responses.
-Teacher and student identify pictures from an array.
-The teacher introduced/review word cards by matching word and
picture.
Student practice games (i.e., Matching & speedy reading)
Conduct the Daily Check (Review the focus of the lesson by asking
what word)
5. Letter sounds:
- Warm up (/a/ what sound?)
- This is the letter /a/. it says /a/. Listen /a/. what sound?
- /a/ as in ant. listen /a-a/ ant. What sound? (Repeat with key and partner
words.)
- Practice games (i.e., matching & speedy sounds).
- Conduct the Daily Check for each step. (Review the focus of the
lesson by asking what sound?)
Warm up (/a/ what sound?) (Besides the first session in each lesson)
Teacher says this is a picture of a “word”. Student responses.
-Teacher and student identify pictures from an array.
-The teacher introduced/review word cards by matching word and
picture.
Practice games (i.e., matching & speedy sounds).
Conduct the Daily Check (Review the focus of the lesson by asking
what sound?
6. Phonological awareness:
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This is “ant”. What word?
-Watch me I can say the first sound in “ant”. Listen /a/. what sound?
- Now I can “say it and move it” (or) Now I can say the first sound and
blend the word. Watch me. /aaaa-nnnn-tttt/”
- Now we can do it together. Say the first sound in ‘ant’
- Now it is your turn. Say the first sound in ‘ant’? Now blend it.
Conduct the Daily Check (Review the focus of the lesson by asking
what sound?
7. Word building:
What is this (or) what word? Student responses.
-I can build the word “ant”. Watch me. (Teacher models)
-Do it with me. (Teacher says sounds as student moves the letters).
-Teacher then says Your turn. (For the student to do it by him/herself)
Scaffold as needed.
Conduct the Daily Check. (Review the focus of the lesson by asking
what sound?
8. Spelling
What is the first sound is the word “ant”?
Teacher writes the letters in the word showing and talking through how
to make the letter using key vocabulary (e.g., letter t is big line down
little line across)
Teacher and student write the word together. Student writes the word.
(repeat)
Conduct the Daily Check Review by asking what word, what sound?
9. Teacher monitors students work.
10. Include frequent practice opportunities.
11. Teacher shows how to model and say the sound.
12. Provide specific praise.
13. Provide immediate error correction/corrective feedback when
appropriate
14. Teacher allows think time when appropriate. (Approximately 5
seconds)
15. Student is actively engaged in the lesson

