
ABSTRACT 

Phonemic Awareness Instruction with Children at Risk of Reading Failure 

David M. Rehfeld, Ph.D. 

Mentor: Tracey N. Sulak, Ph.D. 

Although reading is a set of skills critical to long term educational and vocational 

outcomes, many children in the United States are at risk of reading failure for a variety of 

reasons. For these children, establishing sufficient levels of phonemic awareness in the 

early grades is critical for the successful development of word reading skills and, 

indirectly, reading comprehension. The present dissertation combines the results of a 

systematic review and meta-analysis of the existing literature on the use of phonemic 

awareness interventions with children at risk of reading failure with a single case 

investigation of one such intervention used with second grade students struggling to read. 

Based on a review of the existing literature, the effects of phonemic awareness 

interventions used with at-risk children are significant but the magnitude of these effects 

vary with respect to the target outcome, with average Hedge’s g values ranging from .25 

to .57. The results continue to indicate that phonemic awareness instruction is generally 

the most effective when graphemes are incorporated appropriately and intervention is 

provided sooner rather than later. Instruction can be effective when provided by a variety 

of school personnel, though the strongest outcomes were produced by interventions 



 
 

implemented by speech-language pathologists. Intervention has also been demonstrated 

to be efficacious when delivered individually, in small groups, or in larger groups such as 

through whole class instruction. The adjoining single case investigation of contextualized 

phonemic awareness instruction provided to second grade students also indicates that 

phonemic awareness instruction conducted over a relatively short period of time can 

affect significant substantial change. Based on the results of the included single case 

research, contextualizing phonemic awareness instruction might help affect generalized 

change across multiple outcomes related to children’s ability to successfully read. 

Together, this meta-analysis and single case investigation continue to support the 

provision of appropriately designed phonemic awareness instruction children at risk of 

reading failure to support the acquisition of basic reading skills necessary to engage in the 

general education curriculum.  
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CHAPTER ONE 
 

Introduction 
 
 
 Phonemic awareness, or the ability to attend to and manipulate individual sounds 

within spoken words, has long been recognized as contributing to the development of 

reading in children (Liberman et al., 1974). More specifically, it has been strongly linked 

to word decoding skills and thus is indirectly related to long-term success in reading 

comprehension (Ehri et al., 2001; Kamhi & Catts, 2012). Beginning in approximately 

third grade, children are expected to learn information from sources other than verbal 

instruction (e.g., textbooks) and then demonstrate understanding of what they have 

read—this is commonly referred to as “reading to learn”. Children who fail to develop 

adequate phonemic awareness skills necessary for the acquisition of fluent word 

decoding will have to allocate more cognitive resources to identifying the words in a text 

before they can even attempt to understand its meaning. Fortunately, there is substantial 

research indicating that interventions and instruction designed to develop phonemic 

awareness in children can be effective (e.g., Ehri et al., 2001; Suggate, 2016). Much of 

this research, however, is focused on the decontextualized instruction of these skills and 

does not situate them within the natural context for which they are most important: 

reading. 

 
Reading Achievement and Phonological Awareness 

 
The Simple View of reading formulates reading comprehension as a product of 

word decoding skills and listening comprehension (Catts, 2009; Gough & Tunmer, 1986). 
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Further research into the development of reading comprehension has indicated that one of 

the best predictors of reading comprehension is an individual’s familiarity with content 

knowledge (Kamhi & Catts, 2017). Accordingly, literacy activities for beginning readers 

should focus on building their word decoding skills using familiar content and/or highly 

preferred topics, allowing them to focus on decoding the words accurately and 

developing their alphabetic insight or the understanding that specific letters are associated 

with specific sounds (Adams, 1990; Kamhi, 2002). In order to develop word decoding 

skills, though, children must first understand that words themselves are not a wholly 

indestructible unit. They must develop some understanding that words can be broken 

down into smaller parts and also built from those same components—this is what 

researchers call phonological awareness. 

“Phonological awareness refers to an individual’s awareness of the sound 

(phonological) structure of spoken words” (McNeill et al., 2017, p. 302). That is, 

phonological awareness is a broad, metalinguistic skill that represents an individual’s 

understanding that words can be broken down into smaller units. Phonological awareness 

encompasses a wide variety of skills, ranging from recognizing rhyme (i.e., some words 

sound like others) to substituting sounds within words to change their meaning (e.g., 

substituting the first sound in mad to change it to bad). It requires an individual to be 

aware of both a word’s overall syllabic structure as well as its intersyllabic structure (i.e., 

the structure within syllables).  

Broadly speaking, phonological awareness is a strong predictor of long-term 

reading achievement (Hogan et al., 2005; Torgesen et al., 1994). Before children enter 

school, during the period many scholars refer to as the emergent literacy period, critical 
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skills are developed that set them up for success in learning to read. The main skills of 

interest related to reading for children entering kindergarten are their print knowledge and 

their phonological awareness, both of which can be developed through joint book reading 

(Bus et al., 1995; Justice & Ezell, 2004). Because this period precedes formal schooling, 

however, the amount of literacy knowledge with which children enter kindergarten or 

first grade is highly variable (Kamhi & Catts, 2012; Tiruchittampalam et al., 2018). 

While joint book reading is helpful in developing both print knowledge and phonological 

awareness, phonological awareness can also be developed through activities such as 

nursery rhymes that are not necessarily tied to printed text (Piasta et al., 2012). This 

difference makes phonological awareness a less culturally biased predictor of reading 

achievement than print knowledge, especially for children from low socioeconomic 

backgrounds or others with limited engagement in literacy activities before formal 

schooling (Kamhi & Catts, 2012). 

As children develop, they learn that words can be broken down into syllables and, 

as they engage in activities related to word structure such as nursery rhymes, they begin 

to learn that these syllables themselves can be broken down into smaller onset-rime units 

(McNeill et al., 2017). The onset of a syllable is the consonant or consonant cluster/blend 

that precedes the vowel, while the rime of a syllable is the vowel plus any consonants that 

follow it. As children further develop their understanding of these concepts—regardless 

of whether they know the terminology—they begin to develop their awareness that the 

onsets and rimes themselves can be further broken down into individual speech sounds 

(i.e., phonemes). This awareness that words can be broken down into combinations of 

individual speech sounds is termed phonemic awareness. 
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CHAPTER TWO 
 

Literature Review 
 
 
 Although phonological awareness encompasses a wide variety of skills and is 

strongly linked to reading achievement (Hogan et al., 2005), previous research has 

indicated that phonemic awareness is the better predictor of long-term reading 

achievement (Ehri et al., 2001; Melby-Lervåg et al., 2012; Suggate, 2016). The difference 

between phonological awareness and phonemic awareness is primarily one of depth, with 

phonological awareness at the word and syllable levels being characterized as “shallow” 

and phonological awareness at the single sound level being characterized as “deep” 

(Schuele & Boudreau, 2008).  

 
Phonemic Awareness 

 
 Terminologically, phonemic awareness refers to both a construct and a set of 

skills. As a construct, phonemic awareness refers to an individual’s understanding that 

spoken words are comprised of individual speech sounds referred to as phonemes, the 

smallest meaningful unit of speech within a given language. Phonemic awareness also, 

however, refers to a distinct set of skills involving those phonemes, such as segmenting 

words into their constituent phonemes (e.g., breaking “cat” down into /k/ /ae/ /t/), 

blending phonemes into words (e.g., building /k/ /ae/ /t/ into “cat”), and otherwise 

manipulating phonemes within words (e.g., substituting /m/ for the /k/ to change “cat” 

into “mat”). Kamhi & Catts (2012) provided a definition for phonemic awareness that 

attempts to recognize that it is simultaneously a construct and a set of skills, saying that 
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it involves a more or less explicit understanding that words are composed of sound 

segments smaller than a syllable, as well as knowledge, or awareness, of the distinctive 

features of individual phonemes themselves. It is this latter knowledge of the identity of 

individual phonemes themselves that continues to increase after an initial understanding 

of the phonemic structure of words is acquired. 

 Previous research has found that children with poor phonemic awareness in the 

early elementary grades often continue to lag behind their typically developing peers for 

the remainder of their early educational career, if not longer (Torgesen et al., 1994). 

Without intervention, these children will struggle to demonstrate acceptable academic 

progress as the curriculum becomes more difficult and relies more heavily information 

gained from independent reading assignments. Phonemic awareness is also one of the 

strongest predictors of reading achievement before children even begin to read (e.g., 

Fletcher et al., 1994), which makes it a valuable measure for early childhood educators 

working to identify those children at risk of reading failure for whom intervention is 

desperately needed.  

Phonemic awareness, however, is not a perfect predictor of reading success. In 

some cases, phonemic awareness screenings can result in unacceptably high false positive 

rates, meaning that children who are predicted to struggle with reading actually do fine 

with minimal or no intervention (Alonzo et al., 2020; Torgesen et al., 2003). For 

example, while there is a strong relationship between developmental language disorder 

and the later development of reading disorders (Catts et al., 2005), many children with 

developmental language disorder present with below average phonemic awareness skills 

and go on to be successful readers (Alonzo et al., 2020). Such difficulties in the accurate 
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identification of children with reading disorders and difficulties based on phonemic 

awareness screenings mean that phonemic awareness assessments should not be relied 

upon as the sole indicator of whether a child has a reading disorder. Fortunately, the 

shortcomings of phonemic awareness as a screening measure for long-term reading 

success are counterbalanced by another strength of phonemic awareness: it is highly 

amenable to change (Ehri et al., 2001; Suggate, 2016). For this reason, there is no reason 

that explicit instruction should not be included in intervention procedures for those 

children who demonstrate low phonemic awareness upon school entry. Because of the 

costs associated with providing intensive instruction to students who do not need it, 

however, schools should consider providing this instruction in a variety of ways 

depending on the needs of individual children. 

 
Intervention 

 
Previous meta-analyses conducted by Ehri et al. (2001) and Suggate (2016) have 

demonstrated that phonemic awareness instruction is effective for most children and that 

the effects can be sustained over time. For instance, Ehri et al. found that phonemic 

awareness instruction targeting segmentation demonstrated a strong effect on outcomes 

(d = .87) and instruction targeting blending resulted in a moderate effect on outcomes (d 

= .61). From this same review, Ehri and colleagues found that small group instruction 

was actually associated with a larger effect than individual instruction, which was good 

news for schools who generally lack the resources to provide individual instruction to 

large numbers of students. In a broad update of this literature in 2016, Suggate reported 

that phonemic awareness interventions were associated with small effects that were 

maintained over time. It should be noted, though, that his review was focused solely on 
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studies that included follow up testing data and likely excluded the bulk of studies 

investigating phonemic awareness instruction since 2001.  

 For those children entering school who demonstrate poor phonological awareness 

and/or print knowledge, additional instructional support is likely necessary to catch them 

up to their peers who have had previous exposure to these concepts (Tiruchittampalam et 

al., 2018). Although supplemental instruction is likely necessary for these children, the 

intensity and amount of that instruction required for them to become successful readers 

will vary. This variability in necessary instructional support is critical to differentiating 

between students from disadvantaged backgrounds and those with reading disabilities. 

Response to Intervention (RTI) has been characterized as a tiered system of support for 

exactly these students. While newer iterations of RTI are commonly being referred to as 

multi-tiered systems of support (MTSS; e.g., (Eagle et al., 2015), the term RTI will be 

used in the present manuscript for conceptual systematicity and consistency. RTI as it is 

commonly implemented consists of tiered instruction designed to provide additional 

support to students who need it in the least restrictive environment possible. Tier one 

consists of high-quality instruction provided in the general education classroom to which 

most students should respond. Tier two, however, is often poorly defined in research and 

can take a variety of forms (e.g., Sterett et al., 2020), including small group instruction 

provided inside or outside of the general education classroom by a variety of personnel 

such as teachers, paraprofessionals, speech-language pathologists, or volunteers. In 

contrast, tier three instruction often consists of individual instruction for those students 

who did not respond adequately to instruction provided at the previous two levels. In 

some cases, tier three may be conceptualized as special education based on a Full and 
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Individual Evaluation of the child’s needs. While RTI certainly has its drawbacks, 

including its inappropriate use to delay or prevent referrals to special education for 

children who likely have a disability (e.g., Office of Special Education and Rehabilitative 

Services, 2011), it still holds considerable value in providing high quality instruction to 

children while reserving intensive resource allocation to those who truly need them. 

 RTI is a preventative model of disability identification, developed in large part 

due to the inadequacies of other systems used to identify children with reading disorders 

(Justice, 2006). By providing additional instructional support before children are 

diagnosed with a reading disorder, RTI is an attempt to address the shortcomings of “wait 

to fail” models of disability identification such as those requiring a discrepancy between 

intellectual function and academic performance (e.g., Kranzler et al., 2019). Speech-

language pathologists, with their specialized knowledge of language development (both 

spoken and written), are uniquely qualified to assist in the development and 

implementation of RTI services for children at risk of reading failure in the public 

schools (Justice, 2006; Ukrainetz, 2015). For the first tier of instruction, speech-language 

pathologists can provide instructional coaching to general education teachers and staff 

about typical language development as well as providing examples of efficient 

instructional practices in developing spoken and written language, especially in at-risk 

children. For those children who fail to adequately respond to tier one instruction, 

speech-language pathologists might help to design interventions that more specifically 

address their continued needs or provide direct services on a short-term basis via small 

group instruction. For those children who again fail to respond at this level or whose 

deficits are more apparently severe, a special education referral may be warranted or 
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speech-language pathologists might consider more intensive instruction, again on a short-

term basis supported by ongoing data collection. By collaborating with general education 

teachers and support staff throughout a school’s RTI system, speech-language 

pathologists can leverage the depth of their knowledge in language development, 

assessment, and intervention practices to assist in the prevention of reading failure on 

their campuses.  
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CHAPTER THREE 
 

Phonemic Awareness Instruction with At-Risk Readers: A Meta-Analysis 
 
 
 Phonemic awareness interventions have been previously demonstrated to be 

effective with many children but their effectiveness with children specifically identified 

as being at risk of reading failure remains unclear (Ehri et al., 2001; Suggate, 2016). 

Although previous meta-analyses have established that phonemic awareness instruction 

helps most children, they have also made it clear that this instruction is not equally 

effective for all children or across all outcome measures. For example, Ehri et al. found 

that instruction was not equally effective across measures of segmentation (d = .87), 

blending (d = .61), and deletion (d = .82) or the number of skills taught. They also 

reported no significant difference in intervention outcomes between children from lower 

socioeconomic backgrounds (d = 1.07) and their wealthier peers (d = 1.02) despite 

previous research suggesting that children from lower socioeconomic backgrounds enter 

school at a disadvantage relative to their wealthier peers (Bus et al., 1995).  

 Because phonemic awareness is critical to the acquisition of word decoding skills 

(Ehri, 2002), understanding how children already at risk of reading failure respond to 

instruction in this area is critical to attempts at preventing such failure. Effective early 

intervention is critical in preventing reading aversion, especially for children from lower 

socioeconomic backgrounds (Bus et al., 1995) and those from families with a history of 

language and literacy disorders (Catts et al., 2002) who are at greater risk for 

demonstrating reading problems. Children who become averse to reading experience 
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fewer opportunities to engage successfully with the written word and the effects of these 

missed opportunities accumulate over time (Stanovich, 1986). Previous research suggests 

that children who are at risk of reading failure need instruction that is both more explicit 

and more intense than their peers in order to acquire the skills necessary for functional 

reading (Torgesen et al., 2003). This previous research has also demonstrated that 

interventions should specifically target the development of two phonemic awareness 

skills in particular to facilitate accurate word reading: segmentation and blending (Ehri et 

al., 2001). At the level of the individual phoneme, these two skills help children “sound 

out” unknown written words as well as spoken words whose written form is not yet 

familiar, resulting in a direct link to word decoding and encoding for children in the early 

stages of word recognition (Ehri, 2002). 

 Until children develop other, more efficient, strategies to word decoding such as 

recognizing words as a whole unit, comparing unknown words to known words, or 

recognizing familiar spelling patterns, phonemic decoding is necessary for accessing the 

written word (Kamhi & Catts, 2012). Facilitating the accuracy and fluency of such 

phonemic decoding skills is critical in reducing the cognitive load of word decoding by 

automatizing sound-symbol correspondences to some degree, enabling the development 

of more efficient strategies for word recognition, and thus allowing children to shift their 

focus to comprehension of what is being read (Perfetti, 1985).  

 The purpose of the present investigation is to update the previous work conducted 

by Ehri et al. (2001) and Suggate (2016) by clarifying the effects of phonemic awareness 

instruction with children at risk of reading failure. Specifically, this meta-analysis aims to 

quantify the effects of such interventions with regard to both theoretically relevant 
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variables such as child age and socioeconomic background as well as practically relevant 

variables such as the incorporation of graphemes and the overall length of intervention. A 

better understanding of phonemic awareness instruction’s effects with children at risk of 

reading failure is necessary in order to better facilitate appropriate curriculum 

development (Bus et al., 1995; Ehri et al., 2001; Suggate, 2016) and help assessment 

personnel differentiate between lack of educational opportunity and reading disabilities as 

required by the Individuals with Disabilities Education Improvement Act of 2004 (IDEA, 

2004). 

 
Method 

 
Eligibility Criteria 
 
 In order to be considered for inclusion in this meta-analytic review, studies 

needed to report data from phonemic awareness interventions provided to children at risk 

of reading failure, especially those with previously documented decoding or 

comprehension scores below the 50th percentile, eligible for free or reduced school lunch 

programs, and/or having a documented family history of language and literacy disorders. 

Similar operationalization of risk was used in a previous review conducted by Ehri et al. 

(2001) and consistency with previous reviews allows consumers to better understand the 

development of the literature over time.  

 For inclusion in the review, studies must have reported (a) original data (b) 

collected using an experimental or quasi-experimental group research design (c) 

investigating the effects of phonemic awareness instruction (d) with children aged 18 

years or younger who had intact sensory abilities and were (e) struggling or failing to 

read. Reports of these efforts must have been published in a peer-reviewed journal or 
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available as a committee-approved dissertation. Studies must have also reported relevant 

effect sizes or the summary statistics required to calculate one (i.e., means, standard 

deviations, sample sizes). Finally, studies were only considered for inclusion if they were 

written in English.  

 
 
Information Sources 
 
 The principal investigator and his research team searched the following databases 

to identify relevant studies: Academic Search Complete, ASHA Wire, Education 

Research Complete, ERIC, Medline, Open Dissertations, and Web of Science. Although 

there is substantial overlap in the journals indexed in these databases, this was desirable 

in order to maximize sensitivity at the cost of specificity (Card, 2012). The reference lists 

of included articles were also searched by the principal investigator for other relevant 

studies not included in the above databases and Google Scholar was used to seek out the 

works of authors whose work was included three or more times based on the database 

searches. In addition to the database searches, these backward and forward search 

attempts were critical in attempting to maximize the number of eligible studies identified 

for inclusion and reporting within this review. Additionally, the inclusion of data reported 

in committee-approved dissertations was intended to serve as some degree of protection 

against publication bias while also ensuring that data collection and reporting procedures 

were of sufficient quality to have been approved by the researcher’s committee members.  
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Search Strategy 
 
 Database searches occurred between August and November of 2020 with forward 

and backward searches occurring in December 2020. The following terms were used for 

each database search, again attempting to maximize sensitivity at the cost of specificity as 

suggested by Card (2012): phonological awareness, phonemic awareness, intervention, 

instruction, at-risk, disadvantaged, learning difficulties, reading difficulties, RTI, and/or 

MTSS. These terms were curated from previous reviews (Ehri et al., 2001; Hall & Burns, 

2018; Melby-Lervåg et al., 2012; Wren et al., 2013) again to help consumers understand 

how the literature has evolved over time. All databases were searched for the entirety of 

their coverage period.  

Databases were searched by the principal investigator and two advanced graduate 

students with previous experience conducting systematic literature reviews. An initial 

search of these databases resulted in 2,696 articles being flagged for further review based 

on information contained in their title and abstract, with 1,643 unique reports identified. 

Of these 1,643 unique reports, 344 met the criteria for full-text review.  

 
 
Selection Process 
 
 The titles and abstracts of the 1,643 unique reports identified through the database 

searches were each individually reviewed by one of the three research team members. Of 

these reports, 1,026 did not report the use of a phonological awareness intervention, 199 

did not utilize a group research design, 26 reported the results of qualitative research, 33 

were not journal articles or dissertations (e.g., book chapters), and 15 did not include 

children younger than 19 years of age. Journal articles and dissertations that suggested 
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the investigation of a phonological awareness intervention implemented with children 

using a group research design were advanced for full-text review. Interrater reliability 

data were then collected by randomly selecting 333 of the 1,643 unique reports (20%) for 

a second round of review by the principal investigator. Interrater reliability was 

calculated by dividing the total number of rating agreements by the total number of 

opportunities for agreement. At the title-abstract review stage, interrater reliability was 

96%. Disagreements were resolved through consensus. 

 The full texts of 344 journal articles and dissertations were then reviewed to 

determine which studies met inclusion criteria for this review. In order to be included in 

the meta-analysis, reports must have presented original data from a study using an 

experimental or quasi-experimental research design to investigate the use of a phonemic 

awareness intervention with children younger than 19 years of age demonstrating intact 

sensory abilities. Additionally, reports must have reported phonemic awareness outcomes 

in enough detail to readily calculate effect sizes or have reported an effect size that could 

be readily converted to Hedge’s g. Of the 344 studies considered for inclusion, 82 did not 

report phonemic awareness outcomes, 81 didn’t utilize a phonemic awareness 

intervention, 27 did not report or provide sufficient information to calculate effect sizes, 

10 did not implement the intervention with children at-risk of reading failure, four did not 

include a control or experimental comparison group, three didn’t report original data, 

three did not report data at all, and one included children with sensory impairments. After 

reviewing the full texts of these 344 reports, 133 met the present review’s eligibility 

criteria and were advanced for data extraction. Interrater reliability data were then 

collected by randomly selecting 69 of the 344 reports (20%) for a second round of 
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review. Interrater reliability was calculated in the same manner as with the title-abstract 

review stage. Interrater reliability at the full-text stage was calculated to be 91%. 

Disagreements were resolved through consensus. 

Once a list of eligible reports obtained through database searches was complete, 

the principal investigator hand searched their reference lists to identify additional reports 

for consideration. These backward search procedures resulted in the identification of five 

additional reports meeting inclusion criteria for the present review; forward search 

procedures using Google Scholar resulted in the inclusion of no new reports. As a result 

of database searches, backward search procedures, and forward search procedures, a total 

of 138 studies were collected for review in the present meta-analysis.  

 
 
Data Collection and Extraction 
 
 The principal investigator manually extracted data from the 138 included reports. 

If reports included multiple experiments, the one featuring the largest sample size was 

selected for inclusion. Once all data were extracted, the principal investigator then 

randomly selected 20% of the included studies and reviewed their extracted data to 

ensure the accuracy of the data extraction and entry processes; errors were found and 

corrected on two of the 28 studies selected for review in this manner.  

 Data were extracted from each included study based on relevant theory as well as 

the works of Ehri et al. (2001) and Troia (1999). First, reports were coded as to whether 

they represented a journal article or a dissertation. The year of publication or successful 

defense was also extracted. Interventions were coded as being either phonemic or 

phonological in scope, where phonological interventions represented those where some 
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intervention time was allocated to work at less complex units such as the syllable or word 

levels. Additionally, interventions were coded as to whether they exclusively addressed 

phonemic or phonological awareness or also included procedures to address other literacy 

skills. As such, interventions were coded in one of four possible ways with regard to the 

complexity of their phonological work and incorporation of other literacy skills. The use 

of graphemes in the intervention was also recorded as a separate variable.  

 For each study, the mean age of all included participants was extracted or 

calculated based on the mean ages of each reported group; the mean ages and standard 

deviations for each individual group (i.e., treatment, control) were also separately 

extracted. The total sample size (N) for each study was extracted as well as the sample 

sizes of each reported group, with up to three groups reported per study. Data were 

extracted by group according to whether the group represented the study’s experimental 

condition, control condition, or a secondary experimental condition. Specifically, studies 

that compared a standard phonemic awareness intervention to another intervention (e.g., 

phonemic awareness plus phonics instruction, phonological awareness instruction) were 

coded as having experimental versus secondary experimental conditions so as to 

differentiate them from studies comparing a phonemic awareness intervention to a no-

treatment, irrelevant treatment (e.g., math interventions), or business-as-usual controls. 

Mean treatment group sizes and standard deviations were also extracted for all 

conditions. Means and standard deviations of group outcomes were also extracted for 

phonological awareness composites, segmentation, blending, deletion, and first phoneme 

identification.  
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 Binary coding was used for the extraction of coding related to the data reported by 

each study. Specifically, each study was coded as to whether they reported an overall 

phonological awareness composite, reading composite, and/or outcomes related to 

spelling. Studies were also coded as to whether they reported each of the above-

mentioned phonemic awareness skills (i.e., segmentation, blending, deletion, and first 

phoneme identification [FSID]), with an “other” variable added to account for studies 

that reported on additional phonological or phonemic awareness skills. Studies were then 

coded as to whether they reported distinct measures of word reading, nonword reading, 

and/or reading comprehension.  

 Studies’ reporting of post-testing was also coded and up to two follow-up 

timepoints were noted, if applicable. Post-testing was coded as to whether it occurred 

immediately, between two and six months after the completion of the intervention, 

between seven and 26 months after the intervention, or at multiple points. If follow-up 

testing occurred, up to two of these timepoints were recorded as the number of months 

post intervention. Samples were coded as to the type of risk carried by the intervention 

group as well as the type of comparison group used. Possible risk factors included low 

socioeconomic status, screening measures (including teacher referral), speech or 

language impairments, or family history of language and literacy impairments as well as 

options for multiple risk factors or an otherwise unspecified risk category. Possible 

comparison group categories included typically developing peers of the same age, 

younger typically developing peers, similarly at-risk children to the relevant intervention 

group, children with previously identified disabilities, or “multiple” to represent the use 

of multiple comparison groups.  
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The grade level of at-risk children in each sample was extracted, with groupings 

for each grade pre-kindergarten through second or third grade and above. For studies 

reporting interventions with multiple grade levels, a fifth “multiple” option was used. The 

overall socioeconomic status of each sample was extracted as well, with options for low, 

middle/high, or mixed used for coding. The language of intervention was coded as either 

being provided in English or another language and the number of phonemic awareness 

skills taught during the intervention was reported as one, two, or three or more. The 

service model used to deliver each study’s intervention to participants was coded as 

individual, small group (two to five children), large group or classroom-based, or some 

combination of the above. For each study, the instructor was classified as being a speech-

language pathologist, teacher, computer, parent, peer, researcher, other (often 

community-based volunteers or paraprofessionals), or some combination of the above. 

For coding purposes, anyone affiliated with the research team was coded as a researcher 

while the other categories were used to represent the credentials/status of anyone 

recruited to deliver the intervention. For example, if a member of the research team was a 

certified teacher and delivered the intervention, they were coded as a researcher. If, 

however, a classroom teacher was recruited to implement the intervention and was not 

reported to be a member of the research team, they were coded as a classroom teacher.  

Dosage data were intended for extraction but were unavailable for almost all 

studies reviewed. In lieu of mean trial data for participants, the number of minutes per 

session were extracted as an approximation. As such, the number of minutes per session, 

the frequency per week of these sessions, and the duration of the intervention in weeks 

were extracted from each study. When studies reported the total number of sessions 
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provided, this number was extracted as well. Cumulative intervention intensity was then 

calculated for each study by multiplying the number of individual session minutes, the 

number of sessions per week, and the total number of weeks covered by the intervention. 

Alternatively, if studies reported the total number of sessions participants received, 

cumulative intervention intensity was calculated by multiplying this number by the 

number of minutes included in each session.  

 
 
Study Risk of Bias Assessment 
 

For each included study, a quality assessment was conducted by coding 

methodological factors related to internal and external validity using the methods and 

definitions provided by Troia (1999). For a complete review of these variables and their 

definitions, the interested reader is referred to his original work. Troia’s methods not only 

include these variables related to methodological rigor, but also a weighting system to 

reflect each variable’s “importance to the causal interpretations and generalizability of a 

study” (p. 32). This weighting system was used to estimate the overall quality of each 

study, with summary statistics reported in Table 3.1. A few adjustments to Troia’s criteria 

were made for the purpose of the current review, including substituting the reporting of 

risk criteria for his reporting of disability criteria as well as separating his participant 

selection variable into two variables: one representing the description of the population 

and another representing the explicit nature of inclusion and exclusion criteria. Both of 

these separated variables retained the same weight (three) as his original participant 

selection variable. Finally, Troia’s original variable regarding expectations for transfer 

was omitted because this was not observed to be reported in the body of the manuscripts 
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reviewed. Specifically, this variable was operationalized in his original work as 

“participants were informed that they would be expected to apply their learning in novel 

contexts” (p. 34). Its low weighting (one) in his original procedures also suggests that this 

was not intended to be a significant variable in interpreting the quality of reviewed 

studies. 

Table 3.1  

Study Quality Summary Statistics Using Troia’s (1999) Weighted Scores 

Category Min Med M SD Max Possible 
Internal validity 3 20 19.92 5.74 34 36 
   General design 0 7 7.43 3.91 16 16 
   Measurement 0 8 7.50 2.84 11 11 
   Statistical treatment 0 5 4.99 1.21 7 9 

External Validity 0 24 23.97 6.02 38 38 
   Research hypotheses 0 3 2.94 .44 3 3 
   Participant selection and recruitment 0 16 16.03 5.51 28 28 
   Transfer and maintenance measures 0 5 5.01 1.40 7 7 

Overall Study Quality 3 45 43.89 9.29 66 74 

Effect Measures 

For each of the included studies, the means and standard deviations of groups’ 

performances on those measures of phonemic awareness described above were extracted: 

overall ability, segmentation, blending, deletion, and FSID. These means, standard 

deviations, and group sizes were then used to hand calculate Hedge’s g in Microsoft 

Excel using the formula: !!"!"
#$#$$%&'

. Metrics of a standardized mean difference between 

groups (e.g., Cohen’s d, Hedge’s g) are preferred in situations such as the present review 

when studies attempt to measure the same or similar outcomes using different 

instruments (Card, 2012). Hedge’s g was selected for use in the present study due to its 

theoretical superiority to Cohen’s d when working with small or significantly different 



22 

sample sizes. As with Cohen’s d, however, Hedge’s g values of .20, .50, and .80 

represent approximate benchmarks for small, medium, and large effects, respectively 

(Cohen, 1988).  

A random sample of hand-calculated effect sizes was then compared to the results 

of an online calculator to ensure the accuracy of the calculations. For each of the above 

phonemic awareness outcomes, two potential effect sizes were calculated per report: one 

representing the difference between standard phonemic awareness interventions and 

interventions utilizing phonemic awareness instruction in some augmented or 

nonstandard way as well as one representing the difference between phonemic awareness 

instruction and no instruction. These hand-calculated results were then used to check the 

output of code run in the R statistical software throughout the analysis and synthesis 

portion of the meta-analytic review.  

Synthesis Methods 

In contrast to fixed-effect meta-analyses, random-effects meta-analyses allow for 

inferences to be made beyond the exact studies included in the review by assuming that 

the included studies are a representative sample of a much larger population of potential 

studies investigating a phenomenon (Card, 2012). In this way, the present review enables 

consumers to make inferences about the use of phonemic awareness interventions with 

at-risk children in general—not just the children included in the reviewed studies.  

Previous reviews have investigated information regarding the effects of phonemic 

awareness instruction by aggregating outcomes within studies and then synthesizing 

those aggregates (Ehri et al., 2001). Although this practice protects the analysis against a 
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violation of the assumption that each study contributes a single effect to the review, 

attempts at doing so in the present review resulted in significantly higher heterogeneity 

than when investigating outcomes separately. When aggregating the studies in the 

manner used similar to that used by Ehri et al. (2001), heterogeneity was considerable (τ2 

= .132, I2 = 90.11%, Q = 39.55, p < .001) and valuable information about the impact of 

phonemic awareness interventions on specific skills was lost due to the aggregation. 

Attempts at pursuing subgroup analyses using aggregated data consistently resulted in 

nonsignificant results that were difficult to interpret in light of relevant theories. As such, 

aggregation of outcomes within single reports was not pursued in the present analysis and 

the effects of this decision are discussed later in the manuscript.  

Studies were grouped according to a variety of theoretically and methodologically 

relevant characteristics in order to synthesize their outcomes. Because studies were 

included that compared two experimental conditions as well as those that compared an 

experimental condition to a control condition, this was used as primary a method of 

grouping studies for comparison. Several additional variables were also used for grouping 

studies for synthesis, including publication format, intervention type, overall sample size, 

study quality, mean age of participants, participant grade levels, socioeconomic status of 

the sample, instructor qualifications, delivery method, cumulative intervention intensity, 

the number of skills taught during the intervention, and the inclusion of graphemes during 

instruction.  

Most reports reviewed and accepted for inclusion in the present review did not 

report gain scores and many reported summary statistics only for their post-testing 

outcomes. As such, a binary variable was created for each of the 139 included studies 
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representing whether a study’s groups started out equivalent at the onset of intervention. 

This variable was created to investigate the significance of groups’ beginning 

interventions equivalent to each other as well as to assist with the creation of an 

interaction variable if these pre-intervention differences were significant. 

 The meta (Balduzzi et al., 2019) and metafor (Viechtbauer, 2010) packages as 

well as code reported by Schwarzer et al. (2015) were used to conduct a random-effects 

meta-analysis of the included studies using inverse variance weighting. As mentioned 

above, a random-effects model was pursued in order to make inferences beyond the 

specific studies included in the present review and based on previous research indicating 

significant variability in the effects of phonemic awareness interventions when used with 

children (Ehri et al., 2001).  

Statistical heterogeneity was visualized using forest plots as well as quantified 

using multiple accepted measures, including Q, I2, and τ2 (Schwarzer et al., 2015). 

Cochrane’s Q statistic represents the weighted sum of squared differences between each 

study’s mean and the estimated effect, increasing with the number of included studies and 

affected by their sample sizes. In contrast, I2 represents the percentage of variability in 

study estimates that is related to differences between the included studies rather than 

sampling error and is unaffected by the number of studies included in the analysis. 

However, it is also affected by the sample sizes of included studies in a similar fashion as 

Cochrane’s Q statistic. Finally, τ2 represents the underlying variability between studies 

and is systematically affected by neither the number of studies included nor their 

individual sample sizes. Because each of these metrics represents statistical heterogeneity 

in a slightly different manner, all three are reported for comparison in the present review.  
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The presence and significance of statistical heterogeneity was determined by 

interpreting the significance of Cochrane’s Q statistic and the magnitude of I2. 

Cochrane’s guidelines for interpreting I2 were used, with values between 0 and 40% 

representing heterogeneity unlikely to be significant, values between 30 and 60% 

representing moderate heterogeneity, values greater than or equal to 50% representing 

substantial heterogeneity, and values greater than or equal to 75% representing 

considerable heterogeneity between studies (Cochrane, 2021).  

When significant statistical heterogeneity between studies was present, it was 

investigated through the use of subgroup analyses in order to clarify whether phonemic 

awareness outcomes varied systematically based on different study and sample 

characteristics (Card, 2012). These subgroup analyses were conducted based on the 

grouping variables discussed above (e.g., publication format, mean participant age, 

incorporation of graphemes). The significance of differences between groups was 

formally determined based on τ2 values for each group in conjunction with the 

significance of Cochrane’s Q statistic.  

Results 

Study Selection 

A search of seven databases resulted in the identification of 2,696 reports, 1,643 

of which were determined to be unique. Of these 1,643 unique reports, 334 were 

considered for inclusion and narrowed down to 133 that met inclusion for the present 

review. An additional five studies were identified through backward searches of the 

included studies’ reference lists while no additional studies were found using forward 

search procedures. The flow of studies through the identification, screening, and 
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inclusion stages of the review is visually summarized in Figure 3.1. Because specific data 

were not collected on the number of studies identified and screened using backward and 

forward search procedures, the final tally of studies included in the review (138) 

represents the final number of studies identified through database search procedures 

(133) plus those found through backward search procedures (5).
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Figure 3.1. PRISMA flow diagram. 

Records identified from: 
Academic Search Complete (n = 129) 
ASHA Wire (n = 184) 
Education Research Complete (n = 78) 
ERIC and PsycInfo (n = 783) 
MEDLINE (n = 40) 
Open Dissertations (n = 60) 
Web of Science (n = 374) 

Records removed before screening: 
Duplicate records removed (n = 
1047) 

Records screened (n = 1649) Records excluded (n = 1305) 

Reports sought for retrieval (n = 344) 

Reports not retrieved (n = 0) Reports assessed for eligibility (n = 344) 

Reports excluded: 
No PA outcomes (n = 82) 
No PA intervention (n = 81) 
Insufficient ES data (n = 27) 
No at-risk children (n = 10) 
Incomplete group design (n = 4) 
No original data (n = 3) 
No data reported (n = 3) 
Included children with sensory 
impairments (n = 1) 

Reports included in review (n = 133) 

Identification of studies via databases and registers 
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Study Characteristics 

A complete list of studies included in this review is provided in Table 3.2 with 

citations provided in the Appendix. As is suggested in Table 3.2, many studies did not 

include enough information for all relevant variables to be calculated, including 

participants’ mean age. The mean age of participants reported in this review is 6.36 years 

with a standard deviation of 1.72 across 115 articles and 23 dissertations. Forty studies 

investigated an intervention that spanned the phonological and phonemic levels, 53 

spanned both levels of instruction and incorporated additional intervention components, 

19 worked exclusively at the phonemic level, and 23 provided instruction at the 

phonemic level while also incorporating additional intervention components. Groups 

receiving no treatment (mostly characterized by continued access to general education 

instruction) were used in 78 studies, groups receiving an alternative treatment were used 

as a comparison in 20 studies, while 40 studies reported the use of both as comparison 

groups. Cumulative intervention intensity ranged from just under two hours (Chera & 

Wood, 2003) to approximately 117 hours (Hempenstall, 2008) with a mean of 26.52 and 

standard deviation of 24.22. Individual session length ranged from 10 minutes (Chera & 

Wood, 2003) to 100 minutes (Troia & Whitney, 2003) with a mean of 31.19 and standard 

deviation of 18.10. Sessions were conducted between one (Ukrainetz et al., 2009) and 10 

times per week (Given et al., 2008) with a mean of 3.68 and 1.40. Graphemes were 

incorporated into the interventions of 118 studies, although it is noted that some studies 

did not report enough information to determine whether graphemes were included in their 

intervention procedures. 
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Table 3.2  

Studies Included for Review 

Manuscript Intervention 
Author Year ID Format N Age (M) Type Comparison 

Adnams 2007 857 A 36 9.58 Phono+ Control 
Al Otaiba 2005 1584 A 73 5.60 Phono+ Both 
Allor 2004 876 A 157 6.57 Phono+ Control 
Anderson 2010 982 D 61 4.50 Phono+ Alternative 
Balbi 2020 574 A 125 7.04 Phono+ Control 
Barker 1993 149 D 54 7.33 Phoneme Both 
Baugh 2005 1392 D 100 Phoneme+ Alternative 
Benner 2003 179 D 36 5.70 Phono+ Control 
Biancone 2018 1415 D 102 4.40 Phono Control 
Bingham 2010 1331 A 63 Phono Control 
Bjorn 2013 103 A 24 Phono Control 
Bode 2011 1037 A 307 5.58 Phoneme Control 
Bowyer-Crane 2008 774 A 137 4.75 Phono Alternative 
Brady 1994 1574 A 42 5.33 Phoneme+ Control 
Calhoon 2007 524 A 76 6.54 Phono+ Control 
Carson 2019b 260 A 23 5.43 Phono+ Control 
Carson 2019 515 A 24 4.75 Phono+ Control 
Chera 2003 188 A 75 4.08 Phoneme Control 
Compton 2000 943 A 41 6.56 Phono+ Control 
Crespo 2018 396 A 530 6.31 Phono Control 
DeBaryshe 2007 164 A 81 3.93 Phono+ Control 
Duff 2012 618 A 59 6.17 Phono Control 
Ehri 2007 1205 A 126 6.23 Phono Alternative 
Elbro 2004 909 A 82 6.17 Phoneme+ Control 
Epstein 1994 105 D 167 4.42 Phono+ Control 
Falth 2017 1055 A 27 6.00 Phono+ Control 
Fives 2013 61 A 229 6.58 Phono+ Control 
Flis 2018 102 D 82 6.38 Phono Control 
Foorman 1998 1523 A 133 Phono+ Both 
Foy 2009 142 A 76 Phono+ Control 
Fricke 2013 578 A 164 4.00 Phono+ Control 
Fukuda 2013 628 D 66 Phoneme+ Control 
Gillam 2008 1444 A 162 7.50 Phoneme+ Both 
Gillon 2000 682 A 61 6.12 Phono Both 

 (continued)
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(continued) 

Manuscript Intervention 
Author Year ID Format N Age (M) Type Comparison 

Gillon 2007 1056 A 20 6.39 Phono+ Alternative 
Gillon 2005 1445 A 22 6.00 Phoneme+ Control 
Given 2008 77 A 39 12.53 Phono+ Both 
Gonzalez 2002 1227 A 52 9.79 Phono+ Both 
Hadley 2000 284 A 22 5.75 Phono Control 
Hagans 2013 361 A 50 Phono+ Control 
Hatcher 2004 131 A 304 4.67 Phono Both 
Hatcher 1994 579 A 93 7.49 Phoneme Both 
Hatcher 2006 666 A 77 5.50 Phono+ Alternative 
Hecht 2002 590 A 76 5.58 Phono+ Control 
Helf 2014 118 A 303 Phono+ Control 
Hempenstall 2008 344 A 206 9.70 Phono+ Control 
Hindson 2005 213 A 86 Phono Control 
Howell 2000 626 A 60 Phono Control 
Innes 2020 681 D 48 4.00 Phoneme Both 
Iverson 1993 1073 A 96 6.17 Phono+ Both 
Jiménez 2003 409 A 59 8.74 Phoneme Control 
Kartal 2016 383 A 60 5.74 Phoneme+ Both 
Kartal 2016 1570 A 20 5.21 Phono Control 
Kembert 2016 1569 A 424 4.57 Phono Both 
Kerins 2010 538 A 23 6.42 Phoneme+ Control 
Korkman 1993 1667 A 46 6.12 Phoneme+ Control 
Kyle 2013 212 A 30 5.83 Phoneme+ Both 
Lane 2009 751 A 60 Phono+ Both 
Lane 2007 980 A 24 6.59 Phoneme Control 
Layes 2020 310 A 44 10.27 Phono Control 
Layne 1997 740 D 16 7.62 Phoneme+ Control 
Leafstedt 2004 513 A 62 Phoneme Control 
Lennox 2018 620 A 137 5.10 Phono Control 
Li 2018 1266 A 87 9.97 Phoneme Control 
Linan-Thompson 2005 1287 A 40 5.77 Phono Control 
Lo 2009 656 A 47 Phono+ Both 
Loeb 2009 1421 A 74 7.42 Phoneme Both 
Lonigan 2016 31 A 132 4.85 Phono+ Control 
Lonigan 2003 616 A 41 4.59 Phoneme Control 
Lonigan 2013 1240 A 203 4.53 Phono+ Both 
MacKay 2011 211 D 100 5.35 Phono Both 
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Manuscript Intervention 
Author Year ID Format N Age (M) Type Comparison 

Makhoul 2017 952 A 206 Phono Alternative 
Mathes 2001 1670 A 68 6.44 Phoneme+ Both 
McMaster 2005 1237 A 56 Phono Both 
Milburn 2017 373 A 181 4.86 Phono+ Control 
Mirbazel 2016 1390 A 60 12.50 Phoneme+ Control 
Mitchell 2001 1417 A 72 6.34 Phoneme Both 
Nancollis 2005 1043 A 213 4.54 Phono Control 
Nelson 2005 176 A 36 5.70 Phono Control 
Nutkins 2004 649 D 55 4.63 Phoneme Both 
O'Connor 2010 30 A 69 Phono+ Control 
O'Connor 2009 1021 A 54 6.67 Phono Control 
O'Shaugnessy 1997 1245 D 45 7.67 Phono+ Both 
Olofsson 1985 631 A 83 6.92 Phoneme+ Control 
Olson 1997 330 A 103 8.97 Phono+ Alternative 
Pietrangelo 1999 976 D 129 Phono Control 
Pindiprolu 2020 1146 A 20 Phono Alternative 
Plasencia-Peinado 1999 648 D 102 Phono Both 
Pokorni 2004 1047 A 38 8.72 Phoneme+ Alternative 
Poskiparta 1999 1644 A 30 7.13 Phoneme Control 
Pullen 2014 1338 A 100 Phoneme+ Both 
Raisor 2006 20 D 44 3.50 Phoneme Both 
Regtvoort 2007 459 A 57 5.81 Phono+ Control 
Ritter 2013 63 A 64 7.77 Phono Control 
Rule 2006 725 A 34 Phono Both 
Ryder 2008 665 A 24 6.71 Phono Control 
Scanlon 2008 1216 A 269 Phono Alternative 
Schneider 2000 1575 A 217 Phono+ Both 
Schneider 1999 1668 A 90 Control 
Schwartz 2005 901 A 72 6.41 Phono Control 
Segers 2004 332 A 36 5.75 Phoneme+ Both 
Senechal 2012 1524 A 38 5.25 Phoneme+ Alternative 
Seward 2009 619 D 34 5.75 Phono Control 
Simmons 2007 233 A 66 5.58 Phono+ Alternative 
Solari 2018 435 A 90 Phono Control 
Solari 2008 651 A 34 5.50 Phono Both 
Stevens 2008 1179 A 462 Phono Control 
Torgesen 1999 1669 A 90 5.46 Alternative 

(continued)
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Manuscript Intervention 
Author Year ID Format N Age (M) Type Comparison 

Torgeson 1997 325 A 105 5.43 Phono+ Both 
Torgeson 2010 1147 A 108 Phono+ Both 
Trainin 2014 1333 A 53 Phono+ Alternative 
Travis 1997 548 D 64 6.50 Phoneme Both 
Troia 2003 13 A 37 9.39 Phono Control 
Ukrainetz 2000 174 A 36 5.48 Phoneme+ Control 
Ukrainetz 2009 181 A 41 5.63 Phono+ Both 
Vadasy 2006 290 A 67 Phono+ Control 
Vadasy 1997 1396 A 40 6.54 Phono Control 
Vadasy 2000 1671 A 46 6.61 Control 
Van Kleeck 1998 88 A 16 4.04 Phoneme Alternative 
van Otterloo 2009 416 A 57 5.87 Phono+ Control 
Vanderwood 2014 195 A 105 Phoneme+ Control 
Vaughn 2006 509 A 89 6.60 Phono Control 
Vaughn 2006 511 A 41 6.59 Phono+ Control 
Wang 2000 880 D 47 7.50 Phono Both 
Warren 2009 1439 D 10 5.50 Phoneme Control 
Warrick 1993 999 A 28 Phono+ Control 
Weiner 1994 555 A 40 Phoneme+ Both 
Wheldall 2016 575 A 240 5.42 Phono+ Control 
Whittaker 2013 1241 D 264 Phono+ Both 
Wise 2015 81 A 87 6.25 Phoneme Both 
Wise 2016 789 D 12 5.75 Phono+ Control 
Wise 1999 1054 A 110 8.98 Phoneme+ Both 
Wise 2000 1573 A 200 8.94 Phono+ Alternative 
Wolff 2011 528 A 112 9.25 Phono+ Control 
Wolff 2014 1172 A 112 9.25 Phono+ Control 
Yeh 2008 152 A 84 4.75 Phono+ Alternative 
Yeh 2003 559 A 44 5.08 Phoneme+ Alternative 
Zoski 2015 841 D 12 6.01 Phono+ Alternative 

Risk of Bias in Studies 

Study quality varied substantially and a summary of the internal validity, external 

validity, and overall quality of each study based on procedures developed by Troia (1999) 
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are reported in Table 3.3. Studies were rank ordered based on their overall weighted 

quality score that was calculated as a combination of their internal and external validity 

scores. For a review of the weighting procedures, interested readers are referred to Table 

1 in Troia (1999). A coding error occurred when recording whether studies utilized the 

unit of treatment as the unit of their statistical analysis and this variable was subsequently 

excluded from all analyses in the present manuscript. Furthermore, these study quality 

scores should be interpreted with some caution as much of the scoring is based on 

whether studies report information rather than the quality of the information reported. For 

example, these procedures only required studies to report that “a procedure was used to 

ensure treatment conditions were being implemented faithfully” (p. 33). This reporting 

varied from researchers mentioning that implementers were observed (Wheldall et al., 

2016) to weekly observation and recording of implementation using an intervention 

components checklist with data then reported in the manuscript (O'Shaugnessy, 1997). As 

such, information being reported did not always correlate with the quality of the 

procedures themselves. Such variability in coding procedures is likely to have increased 

the heterogeneity present in the data, which is discussed below. 
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Table 3.3 

Summary of Overall Study Quality 

Manuscript Weighted Scores 
Author Year Internal Validity External Validity Overall Quality Rank 

O'Shaugnessy 1997 31 35 66 1 
Torgesen 1999 31 33 64 2 
Gillam 2008 32 30 62 3 
Loeb 2009 25 36 61 4 
Ritter 2013 28 30 58 5 
Lane 2007 26 32 58 5 
Korkman 1993 20 38 58 5 
Troia 2003 21 36 57 6 
Wise 2016 23 34 57 6 
Gillon 2000 21 35 56 7 
Bowyer-Crane 2008 25 31 56 7 
Pullen 2014 28 28 56 7 
Ukrainetz 2009 29 25 54 8 
Kyle 2013 28 26 54 8 
Pokorni 2004 22 32 54 8 
McMaster 2005 29 25 54 8 
Al Otaiba 2005 21 33 54 8 
Mathes 2001 24 30 54 8 
Hatcher 2004 25 28 53 9 
Olson 1997 27 26 53 9 
Calhoon 2007 23 30 53 9 
Hatcher 1994 20 33 53 9 
Gillon 2007 26 27 53 9 
Torgeson 2010 26 27 53 9 
Trainin 2014 34 19 53 9 
Biancone 2018 23 29 52 10 
Senechal 2012 28 24 52 10 
Fives 2013 26 25 51 11 
Barker 1993 22 29 51 11 
Simmons 2007 32 19 51 11 
Jiménez 2003 20 31 51 11 
Solari 2018 24 27 51 11 
Li 2018 23 28 51 11 
Nelson 2005 24 26 50 12 
Segers 2004 26 24 50 12 
Regtvoort 2007 16 34 50 12 
Zoski 2015 30 20 50 12 
O'Connor 2010 27 22 49 13 
Yeh 2008 30 19 49 13 
Nutkins 2004 22 27 49 13 
Lane 2009 27 22 49 13 
Wolff 2014 17 32 49 13 
Ehri 2007 19 30 49 13 

     (continued)
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Manuscript Weighted Scores 
Author Year Internal Validity External Validity Overall Quality Rank 

Vadasy 2000 22 27 49 13 
Given 2008 25 23 48 14 
Bjorn 2013 21 27 48 14 
Vadasy 2006 22 26 48 14 
Layes 2020 23 25 48 14 
Hatcher 2006 23 25 48 14 
Lonigan 2013 26 22 48 14 
Mitchell 2001 22 26 48 14 
Lonigan 2016 23 24 47 15 
Epstein 1994 18 29 47 15 
van Otterloo 2009 16 31 47 15 
Yeh 2003 28 19 47 15 
Balbi 2020 18 29 47 15 
Fricke 2013 20 27 47 15 
Solari 2008 29 18 47 15 
Schwartz 2005 15 32 47 15 
Wise 1999 22 25 47 15 
Wise 2000 23 24 47 15 
MacKay 2011 22 24 46 16 
Vaughn 2006 22 24 46 16 
Travis 1997 25 21 46 16 
Plasencia-Peinado 1999 18 28 46 16 
Gillon 2005 22 24 46 16 
Foorman 1998 21 25 46 16 
Benner 2003 21 24 45 17 
Lonigan 2003 16 29 45 17 
Ryder 2008 16 29 45 17 
Adnams 2007 16 29 45 17 
Allor 2004 18 27 45 17 
Scanlon 2008 17 28 45 17 
Whittaker 2013 16 29 45 17 
Warren 2009 24 21 45 17 
Wang 2000 20 24 44 18 
Pindiprolu 2020 29 15 44 18 
Carson 2019b 16 27 43 19 
Hagans 2013 20 23 43 19 
Weiner 1994 21 22 43 19 
Fukuda 2013 19 24 43 19 
Elbro 2004 12 31 43 19 
Wise 2015 20 22 42 20 
Hadley 2000 15 27 42 20 
Milburn 2017 18 24 42 20 
Vaughn 2006 18 24 42 20 
Wolff 2011 23 19 42 20 
Lo 2009 17 25 42 20 
Baugh 2005 23 19 42 20 
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(continued) 

Manuscript Weighted Scores 
Author Year Internal Validity External Validity Overall Quality Rank 

Mirbazel 2016 19 22 41 21 
Vadasy 1997 17 24 41 21 
Poskiparta 1999 15 26 41 21 
DeBaryshe 2007 16 24 40 22 
Ukrainetz 2000 20 20 40 22 
Vanderwood 2014 16 24 40 22 
Hindson 2005 15 25 40 22 
Torgeson 1997 20 20 40 22 
Carson 2019 16 24 40 22 
Hecht 2002 18 22 40 22 
Anderson 2010 21 19 40 22 
Helf 2014 15 24 39 23 
Kerins 2010 17 22 39 23 
Gonzalez 2002 14 25 39 23 
Leafstedt 2004 20 18 38 24 
Bingham 2010 18 20 38 24 
Van Kleeck 1998 15 22 37 25 
Nancollis 2005 10 27 37 25 
Pietrangelo 1999 17 19 36 26 
Kembert 2016 15 21 36 26 
Kartal 2016 18 18 36 26 
Duff 2012 11 24 35 27 
Seward 2009 13 22 35 27 
Iverson 1993 13 22 35 27 
Flis 2018 15 19 34 28 
Foy 2009 15 19 34 28 
Crespo 2018 15 19 34 28 
Wheldall 2016 21 13 34 28 
Lennox 2018 16 18 34 28 
Layne 1997 17 17 34 28 
Schneider 1999 10 24 34 28 
Raisor 2006 14 19 33 29 
Chera 2003 15 18 33 29 
Rule 2006 22 11 33 29 
Bode 2011 12 21 33 29 
Falth 2017 11 22 33 29 
Brady 1994 6 27 33 29 
Linan-Thompson 2005 11 21 32 30 
Hempenstall 2008 13 18 31 31 
Compton 2000 11 20 31 31 
Innes 2020 18 12 30 32 
Stevens 2008 18 12 30 32 
Howell 2000 16 13 29 33 
Warrick 1993 15 14 29 33 
Schneider 2000 16 13 29 33 
Kartal 2016 17 11 28 34 
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Manuscript Weighted Scores 
Author Year Internal Validity External Validity Overall Quality Rank 

Makhoul 2017 12 15 27 35 
Olofsson 1985 12 12 24 36 
O'Connor 2009 3 0 3 38 

Results of Individual Studies 

Outliers for each outcome were identified using the boxplot function in R, which 

operationalizes outliers as data points outside the boundaries of + 1.5 times the 

interquartile range of the dataset. These outliers were checked to ensure their accuracy as 

an outlier rather than a product of a data entry error. Relevant outliers were removed from 

the dataset prior to data synthesis (discussed below) and the boxplots (including outliers) 

for all five outcomes are presented in Figure 3.2. 

Figure 3.2. Boxplots of phonemic awareness outcomes. 
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Results of Syntheses 

Forest plots for all measured study outcomes (phonological awareness, 

segmentation, blending, deletion, and FSID) after the removal of outliers are presented in 

Figures 3.3-3.7 and include each study’s experimental and control sample sizes, means, 

and standard deviations. Additionally, these forest plots allow for easy visualization and 

comparison of each study’s effect size and associated 95% confidence interval. Studies 

were synthesized and heterogeneity within the dataset was investigated through the use of 

subgroup analyses. Subgroups were investigated both through visual comparison of their 

effects as well as through formal statistical tests of the heterogeneity between subgroups. 

These subgroup analyses should be interpreted with caution, however, as there were 

frequently fewer than 10 studies per subgroup (Cochrane, 2021). Regardless, the 

estimated effect sizes for each subgroup provide some insight into the impact of different 

variables on the outcomes of phonemic awareness interventions.  
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Figure 3.3. Forest plot for studies reporting phonological awareness composite scores. 

A total of 45 studies investigated the effect of phonemic awareness instruction on 

phonological and/or phonemic awareness composite outcomes between children that 

received instruction and those who did not. These 45 studies reported outcomes for 1,994 

children who received intervention and 1,838 who received no or business-as-usual 

instruction. Even after the removal of two outliers (Howell et al., 2000; Ryder et al., 

2008), there was still substantial heterogeneity present between the remaining studies (τ2 



40 

= .110, I2 = 67.9%, Q = 137.22, p < .001) with phonemic awareness instruction resulting 

in a medium effect on composite outcomes (g = .511, p < .001). Subgroup analyses were 

pursued to investigate this heterogeneity beginning with the equivalency of comparison 

groups pre-intervention and these analyses are summarized in Table 3.4. Statistically 

significant differences between subgroups were observed at the .05 level for the type of 

intervention provided (Q = 10.1, p = .018) as well as the use of graphemes in the 

intervention (Q = 4.84, p = .028). Interventions including instruction at both the 

phonological and phonemic levels resulted in a medium effect on composite outcomes 

both with (g = .593) and without (g = .624) other literacy skills being addressed. The 

effect of phonemic awareness instruction alone resulted in a large effect (g = 1.002) while 

phonemic awareness instruction incorporating the teaching of other literacy skills resulted 

in only a small effect (g = .340). Interventions including graphemes resulted in a medium 

effect on composite outcomes (g = .545) while those not using graphemes had only a 

small effect (g = .250). There was not a statistically significant difference across 

outcomes for studies based on their cumulative intervention intensity. A summary of 

study outcomes grouped by their percentile rank regarding cumulative intervention 

intensity is included in Table 3.5. 
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Table 3.4 

Subgroup Analyses of Phonemic Awareness Composite Outcomes 

Variable Group n g Q P 
Starting equivalency 1.84 .175 

No 15 .366 
Yes 28 .565 

Manuscript type 0.26 .609 
Dissertation 6 .672 

Article 39 .498 
Sample size 0.26 .612 

< 30 3 .647 
> 30 42 .507 

Publication date (2001) 0.32 .571 
Before 2001 9 .594 

After 2001 36 .487 
Socioeconomic status 0.32 .852 

Low 19 .434 
Mid/High 6 .521 

Mixed 8 .512 
Participant age (years) 4.26 .749 

4 4 .528 
5 5 .346 
6 12 .614 
7 7 .402 
8 1 .740 
9 2 .723 

10 3 .765 
13 2 .636 

Participant grade 1.51 .912 
Preschool 9 .419 

Kindergarten 14 .496 
First 9 .522 

Second 1 .739 
Third and up 3 .261 

Mixed 7 .579 
Intervention type 10.1 .018 

Phono 6 .624 
Phono+ 13 .593 

Phone 5 1.002 
Phone+ 20 .340 

  (continued)
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Variable Group n g Q P 
Intervention provider 4.79 .571 

SLP 2 .914 
Teacher 14 .441 

Computer 4 .499 
Parent 2 .420 

Peer 0 — 
Researcher 14 .551 

Other 5 .304 
Combination 2 .942 

Delivery model 3.13 .372 
Individual 12 .530 

Small group 16 .468 
Large group 8 .635 

Combination 4 .239 
Number of skills taught 4.45 .108 

1 1 .728 
2 7 .346 

3 or more 30 .551 
Graphemes included 4.84 .028 

No 2 .250 
Yes 40 .545 

Table 3.5 

Outcomes by Cumulative Intervention Intensity Percentile Rank 

Outcome <25% 25% < x < 50% 50% < x < 75% 75% < x < 100% Q p 
Composite .721 .330 .431 .418 4.97 .174 
Segmentation .525 .612 .423 .661 3.03 .388 
Blending .402 .152 .230 .306 1.82 .612 
Deletion .179 .136 .425 .305 2.19 .534 
FSID .389 .783 .462 .449 2.01 .570 

A total of 43 studies reported enough information to determine whether their 

groups started out equivalent when measuring outcomes using a composite score. Starting 

equivalency alone did not explain the heterogeneity between studies and there was not a 

significant difference between the 15 studies whose groups did not start out equivalent (g 

= .366) and the 28 studies whose groups did (g = .565) where Q = 1.84 and p = .175. 
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Starting equivalency was planned to be used as an interaction variable for the remainder 

of the subgroup analyses but its lack of significance suggested that this would not 

contribute to meaningful results and would also likely obscure the remaining analyses by 

reducing the size of already small groups. 

Prior to the removal of outliers, there was considerable heterogeneity within the 

44 studies reporting segmentation outcomes when comparing children who received 

phonemic awareness instruction to those who did not (τ2 = .254, I2 = 80.3%, Q = 218.77, 

p < .001). After removal of these four outliers (Lo et al., 2009; Nancollis et al., 2005; 

Ryder et al., 2008; Vanderwood et al., 2014), there was only minimal heterogeneity 

remaining in the data (τ2 = .019, I2 = 23.3%, Q = 50.82, p = .097). A forest plot of the 

remaining 40 studies reporting segmentation outcomes is presented in Figure 3.4. A 

random-effects meta-analysis of these 40 studies indicated an average Hedge’s g of .571, 

representing a medium effect of phonemic awareness instruction on segmentation 

outcomes for children at-risk of reading failure. Although there was not significant 

heterogeneity in the remaining data, subgroup data are reported for descriptive purposes 

in Table 3.6. 
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Figure 3.4. Forest plot for studies reporting segmentation scores. 
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Table 3.6  

Subgroup Analyses of Segmentation Scores 

Variable Group n g Q p 
Starting equivalency .05 .827 

No 11 .535 
Yes 24 .562 

Manuscript type .12 .730 
Dissertation 6 .511 

Article 34 .578 
Sample size .06 .805 

< 30 6 .527 
> 30 34 .574 

Publication date (2001) .92 .337 
Before 2001 16 .513 

After 2001 24 .605 
Socioeconomic status .68 .711 

Low 14 .529 
Mid/High 5 .578 

Mixed 9 .635 
Participant age (years) 9.37 .052 

5 6 .849 
6 14 .587 
7 8 .466 
9 1 .640 

10 1 -.106 
Participant grade 10.37 .035 

Preschool 3 .953 
Kindergarten 15 .587 

First 16 .500 
Second 0 — 

Third and up 1 -.106 
Mixed 5 .734 

Intervention type 1.89 .596 
Phono 6 .500 

Phono+ 8 .617 
Phone 8 .421 

Phone+ 18 .603 

(continued)
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Variable Group n g Q p 
Intervention provider 11.96 .102 

SLP 3 .320 
Teacher 7 .614 

Computer 8 .645 
Parent 2 .189 

Peer 3 .233 
Researcher 7 .691 

Other 4 .514 
Combination 4 .856 

Delivery model .69 .876 
Individual 18 .543 

Small group 12 .605 
Large group 6 .623 

Combination 1 .365 
Number of skills taught .16 .923 

1 3 .524 
2 5 .626 

3 or more 26 .545 
Graphemes included .33 .568 

No 5 .511 
Yes 33 .594 

Statistically significant differences were observed regarding the effects of 

intervention by participants’ grade (Q = 10.37, p = .035), with younger children seeing 

the largest gains. Specifically, phonemic awareness instruction provided to preschool-

aged children resulted in a large effect on segmentation outcomes (g = .953) while 

instruction provided to children across multiple grades exhibited the next largest, though 

medium, effect (g = .734). One study enrolling children in the third grade and up category 

demonstrated a negligible negative effect related to children who did not receive 

instruction (g = -.106). The Adnams et al. (2007) for which this negligible negative effect 

was observed did not demonstrate group starting equivalency, with control participants 

demonstrating a substantial advantage on the segmentation measure at the start of 

intervention.  
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There were 37 studies that reported phonemic blending outcomes as a method of 

comparing children who received phonemic awareness instruction to those who did not. 

Before the removal of outliers, there was substantial heterogeneity present between these 

studies (τ2 = .107, I2 = 62.2%, Q = 95.11, p < .001). After the removal of two outliers 

(Carson, 2020; Ryder et al., 2008), the heterogeneity was reduced to moderate levels but 

remained statistically significant (τ2 = .066, I2 = 51.3%, Q = 69.75, p < .001). A small 

effect of phonemic awareness instruction was observed with regard to blending outcomes 

(g = .341, p < .001). Subgroup analyses were pursued to investigate this heterogeneity 

and a summary of these analyses is presented in Table 3.7. 

Figure 3.5. Forest plot for studies reporting blending scores. 
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Table 3.7 

Subgroup Analyses of Blending Scores 

Variable Group n g Q p 
Starting equivalency .61 .436 

No 8 .221 
Yes 23 .355 

Manuscript type 1.59 .207 
Dissertation 6 .100 

Article 29 .388 
Sample size 0 .963 

< 30 5 .349 
> 30 30 .339 

Publication date (2001) .39 .531 
Before 2001 9 .403 

After 2001 26 .323 
Socioeconomic status .09 .957 

Low 15 .313 
Mid/High 3 .258 

Mixed 4 .263 
Participant age (years) 10.42 .108 

4 1 .000 
5 6 .101 
6 13 .531 
7 6 .350 
8 2 .546 
9 1 .234 

10 1 .030 
Participant grade 14.81 .005 

Preschool 7 .165 
Kindergarten 11 .577 

First 9 .164 
Second 0 — 

Third and up 2 .044 
Mixed 3 .589 

Intervention type 3.3 .347 
Phono 9 .274 

Phono+ 8 .209 
Phone 5 .541 

Phone+ 13 .357 

    (continued)
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Variable Group n g Q p 

Intervention provider 16.15 .013 
SLP 3 .585 

Teacher 6 .556 
Computer 12 .321 

Parent 1 .179 
Peer 1 -.308 

Researcher 8 .131 
Other 0 — 

Combination 3 .391 
Delivery model .13 .936 

Individual 15 .332 
Small group 12 .287 
Large group 6 .344 

Combination 0 — 
Number of skills taught .97 .323 

1 0 — 
2 6 .184 

3 or more 24 .327 
Graphemes included .17 .677 

No 5 .258 
Yes 29 .337 

Statistically significant differences between groups were observed by participant 

grade level (Q = 14.81, p = .005) and intervention provider (Q = 16.16, p = .013), again 

with several groups containing fewer than 10 studies. Kindergarten students and those 

enrolled across multiple grades demonstrated the greatest gains from the provision of 

phonemic awareness instruction with medium effects of .577 and .589 on average, 

respectively. Medium effects of phonemic awareness instruction on blending outcomes 

were also observed when intervention was provided by a speech-language pathologist (g 

= .585) or teacher (g = .556), with a single, small negative effect observed when 

instruction was provided by a peer (g = -.308). The McMaster et al. (2005) study from 

which this single negative effect was obtained did not demonstrate starting equivalency, 
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with control participants demonstrating a practically significant advantage (d = .49) over 

their intervention counterparts at the beginning of the study.  

Three outliers were observed in and removed from the data of studies reporting 

deletion scores after children were exposed to phonemic awareness instruction 

(O'Shaugnessy, 1997; Wise, 2016; Wise et al., 1999). There was moderate heterogeneity 

present in the remaining 31 studies (τ2 = .053, I2 = 46.5%, Q = 56.05, p < .05) that was 

then investigated through the use of subgroup analyses; a forest plot of these 31 studies is 

presented in Figure 3.6. A small effect on deletion outcomes was observed across these 

31 studies comparing 1,066 children who received instruction compared to 1,147 who did 

not or received business-as-usual instruction (g = .248, p < .001). The results of these 

subgroup analyses are presented in Table 3.8; formal statistical analyses of group 

differences should be interpreted with some caution given the small sample sizes within 

each (Cochrane, 2021). 
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Figure 3.6. Forest plot for studies reporting deletion scores. 
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Table 3.8 

Subgroup Analyses of Deletion Scores 

Variable Group n g Q p 
Starting equivalency .73 .393 

No 9 .352 
Yes 19 .200 

Manuscript type .23 .634 
Dissertation 4 .138 

Article 27 .268 
Sample size 1.57 .211 

< 30 4 .512 
> 30 27 .228 

Publication date (2001) 1.25 .264 
Before 2001 12 .354 

After 2001 19 .197 
Socioeconomic status .88 .644 

Low 12 .289 
Mid/High 4 .013 

Mixed 3 .318 
Participant age (years) 6.06 .194 

5 9 .292 
6 10 .163 
7 6 .331 
8 1 .802 
9 2 -.046 

Participant grade 56.05 .003 
Preschool 6 .248 

Kindergarten 5 .216 
First 11 .096 

Second 2 .892 
Third and up 2 -.016 

Mixed 3 .496 
Intervention type 2.43 .488 

Phono 8 .022 
Phono+ 9 .316 

Phone 7 .263 
Phone+ 7 .331 

(continued)
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Variable Group n g Q p 
Intervention provider 10.28 .068 

SLP 0 — 
Teacher 9 .337 

Computer 9 .035 
Parent 0 — 

Peer 1 -.013 
Researcher 7 .177 

Other 1 .870 
Combination 3 .603 

Delivery model 3.77 .287 
Individual 13 .194 

Small group 12 .334 
Large group 4 .101 

Combination 2 .415 
Number of skills taught 3.21 .201 

1 1 1.047 
2 4 .155 

3 or more 21 .215 
Graphemes included .08 .779 

No 7 .205 
Yes 23 .253 

In reviewing these subgroup analyses, statistically significant differences were 

only observed by participant grade (Q = 56.05, p = .003) where second grade students’ 

outcomes indicated a large effect of intervention (g = .892) while first and third grade or 

older students demonstrated negligible change compared to controls with g values of .096 

and -.016, respectively. The grouped negative outcome demonstrated by third grade 

participants was calculated based on data contributed by Björn & Leppänen (2013) and 

Wolff (2011) with effects of .168 and -.055, respectively; Wolff’s participants did not 

begin the study with equivalent levels of deletion performance. 

Of the 23 studies reporting FSID outcomes, two were identified as outliers and 

removed from the dataset (Hindson et al., 2005; Nelson et al., 2005). Surprisingly, there 

was no heterogeneity observed between the remaining 21 studies (τ2 = 0, I2 = 0%, Q = 
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19.25, p = .506) and a small effect of phonemic awareness instruction was observed (g = 

.428, p < .001). There was not a significant difference between studies whose groups 

were equivalent pre-intervention (Q = 2.82, p = .093) and a summary of subgroup 

analyses is reported for descriptive purposes in Table 3.9 with a forest plot of all relevant 

studies presented in Figure 3.7. 

Figure 3.7. Forest plot for studies reporting FSID scores. 
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Table 3.9 

Subgroup Analyses of FSID Scores 

Variable Group n g Q p 
Starting equivalency 2.82 .093 

No 9 .535 
Yes 11 .332 

Manuscript type .08 .778 
Dissertation 7 .457 

Article 14 .419 
Sample size .66 .412 

< 30 3 .232 
> 30 18 .440 

Publication date (2001) 8.74 .003 
Before 2001 18 .826 

After 2001 3 .351 
Socioeconomic status .22 .895 

Low 10 .465 
Mid/High 1 .337 

Mixed 5 .460 
Participant age (years) 2.09 .555 

4 5 .279 
5 6 .411 
6 5 .513 

10 1 .258 
Participant grade 2.88 .578 

Preschool 7 .324 
Kindergarten 10 .539 

First 1 .488 
Second 0 — 

Third and up 1 .258 
Mixed 2 .367 

Intervention type 1.67 .643 
Phono 4 .494 

Phono+ 6 .328 
Phone 4 .526 

Phone+ 7 .478 

   (continued)
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Variable Group n g Q p 
Intervention provider 2.06 .841 

SLP 2 .409 
Teacher 3 .558 

Computer 4 .292 
Researcher 6 .554 

Other 3 .355 
Combination 3 .391 

Delivery model 3.42 .332 
Individual 5 .408 

Small group 5 .502 
Large group 6 .544 

Combination 2 .222 
Number of skills taught 6.16 .046 

1 1 .309 
2 6 .201 

3 or more 12 .534 
Graphemes included 0 .977 

No 2 .435 
Yes 19 .429 

Statistically significant differences in FSID outcomes were observed only for 

study publication year (Q = 8.74, p = .003) and the number of skills taught during the 

intervention (Q = 6.16, p = .046). It should be noted that substantially more studies 

addressed FSID as an outcome prior to 2001, which may have influenced the results. 

Interventions incorporating three or more skills were associated with a medium effect (g 

= .534) while small effects were noted for interventions targeting only one (g = .309) or 

two (g = .201) skills.  

Reporting Biases 

In order to evaluate the relationship between study effects and their precision, two 

tests were conducted for each outcome using the metabias function in R (Begg & 

Mazumdar, 1994; Egger et al., 1997). A summary of these tests is presented in Table 3.10 
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and the evidence suggests that small-study effects and/or publication bias are unlikely to 

have affected outcomes except for the phonological awareness composite. For 

phonological awareness composite scores, both tests suggest that there is a relationship 

between a study’s size and the observed effect associated with that study and that 

synthesis of these studies is likely to be biased (Schwarzer et al., 2015).  

 
Table 3.10 

 
Outcomes of Tests for Small Study Effects 

 
  Begg & Mazumdar (1994)   Egger et al. (1997) 

Outcome z p   t p 
Composite 2.61 .009  2.94 .005 
Segmentation .07 .944  -.80 .426 
Blending .30 .766  -.28 .779 
Deletion .15 .878  .26 .799 
FSID 1.33 .184   1.29 .214 

 
 

Discussion 
 
 This meta-analysis investigated the effect of phonemic awareness instruction on 

multiple outcomes, including phonological awareness composites, segmentation, 

blending, deletion, and FSID scores. Previous reviews have indicated that phonemic 

awareness instruction can be effective for many children (Ehri et al., 2001; Suggate, 

2016) but the present review specifically investigated their use with children at risk of 

reading failure.  

 
Summary of the Evidence 
 
 Previous reviews have demonstrated that the effect of phonemic awareness 

instruction varies from small (d = .39; Suggate, 2016) to large (d = .86; Ehri et al., 2001) 
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depending on a variety of factors. The present review further suggests that the effect of 

phonemic awareness interventions can also vary based on the outcomes being reported, 

ranging from as small as g = .25 for sound deletion to g = .57 for sound segmentation. A 

summary of the effects observed in the present meta-analysis is included in Table 3.11 

for ease of review. Measures of deletion were commonly seen to be those with the lowest 

observed gain relative to other phonemic awareness outcomes, which is somewhat 

expected given the more complex nature of the task (Yopp, 1988). Lower outcomes on 

this measure might be related to other factors such as working memory since children 

must segment the given word, identify the requested sound in the sequence, remove it 

from the word, and then blend the remainder of the word back together (or retain the rest 

of the sounds as a whole unit) in order to successfully complete the task.  

Table 3.11 

Summary of Intervention Effects by Phonemic Awareness Outcome 

Outcome Study N Participant N g [95% CI] 
Composite 43 3,832 .51 [.38; .64] 
Segmentation 41 2,909 .57 [.48; .67] 
Blending 35 2,405 .34 [.22; .47] 
Deletion 31 2,213 .25 [.12; .37] 
FSID 21 1,306 .43 [.31; .54] 

Subgroup analyses of the studies included in the present review should be 

interpreted with caution due to small sample sizes within each group but do provide some 

helpful information in interpreting the effects of phonemic awareness instruction with at-

risk children. Due to the wide variety of sample sizes included in this analysis, sample 

size was binned to represent whether a study included less than 30 participants or more 

based on a simplification of the central limit theorem (Field, 2018). Because sample size 
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was not significantly correlated with effect sizes for any of the measured outcomes, there 

can be greater confidence in the effects obtained from even some of the smaller studies 

included in this review (e.g., Kerins et al., 2010). In fact, nearly identical effects of 

phonemic awareness instruction were observed for both small and large samples, 

especially for segmentation (Q = .06, p = .805) and blending (Q = < .05, p = .963) 

outcomes. This information combined with the results of tests for small study effects 

suggests that educators can be more confident in the outcomes of smaller studies 

addressing phonemic awareness instruction, which are common in educational research 

(e.g., Frizelle et al., 2021). 

Children from lower socioeconomic backgrounds tend to benefit from phonemic 

awareness instruction, with effect sizes ranging from small (g = .289) on measures of 

deletion to medium (g = .529) on those of segmentation. Regarding instructional timing, 

medium effects of phonemic awareness instruction were consistently observed across 

outcome measures for kindergarten children with the exception of the more 

developmentally complex deletion measure. This is consistent with the existing evidence 

that suggests many of the risk factors for reading failure are associated with entering 

school with depressed levels of informal literacy exposure and instruction (Kamhi & 

Catts, 2012). Although effects across outcomes varied by grade, interventions provided in 

kindergarten and first grade most often resulted in positive outcomes that straddled 

Cohen’s (1988) relatively arbitrary distinction between what constitutes a small or 

medium effect. Because children entering school with poor phonological awareness skills 

tend to struggle throughout their formal schooling (Torgesen et al., 1994), intervention in 

these early grades is crucial to preventing reading failure. 
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The present meta-analysis also indicates that phonemic awareness instruction is 

not only helpful during the early elementary years but can also have significant effects on 

children’s acquisition of basic reading skills well into the middle of the developmental 

period. Although the overall effect of phonemic awareness interventions does seem to 

decline as children age, large effects are still possible for children as old as 13 years as 

demonstrated by the work of Mirbazel et al. (2016), whose phonemic awareness 

instruction resulted in a 1.42 standard deviation gain over peers receiving business-as-

usual instruction that did not include phonemic awareness training. Understanding the 

effects of delayed phonemic awareness instruction is critical, especially for students who 

have had minimal exposure to code-based instruction in the early grades for any number 

of reasons. 

Interestingly, there was not generally a statistically significant difference between 

phonological and phonemic awareness instruction on phonemic awareness outcomes. 

Although data are presented above regarding both individual phonological and phonemic 

awareness instruction as well as either intervention with additional literacy instruction, 

statistically nonsignificant results remained across outcomes when these data were 

collapsed into only two groups having either a phonological or phonemic focus. The lack 

of statistical significance in the present data is likely an artifact of the scope of the present 

analysis: some amount of instruction at the phonemic level was present in every study in 

order it to be included in the review. There was, however, a significant difference 

between the two levels of intervention complexity with regard to composite outcomes. 

Phonemic awareness instruction had a large effect (g = .814) on composite outcomes 

compared to phonological awareness instruction (Q = 6.01, p = .014), perhaps suggesting 
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that phonemic awareness instruction affects more widespread or generalized change. This 

finding is consistent with the previous literature suggesting that instruction should focus 

on the phonemic level of complexity as early as kindergarten (Schuele & Boudreau, 

2008).  

 Of particularly good news for schools already burdened with staffing and resource 

shortages is the finding that phonemic awareness instruction can be effective when 

delivered by a wide variety of providers. Speech-language pathologists, teachers, and 

trained volunteers all demonstrated the ability to have at least a medium effect on 

phonemic awareness outcomes with at-risk children, though speech-language 

pathologists did demonstrate the largest overall effect on composite outcomes (g = .914). 

Furthermore, computer-based instruction was also found to be effective in training 

phonemic awareness across outcomes with the exception of those based on sound 

deletion (g = .035). For schools with the resources to do so, phonemic awareness 

instruction for many students might be able to be provided during supervised, computer-

based instruction such as that used by Kartal et al. (2016) or Carson (2020) while 

reserving more intensive, staff-based instruction for children with the most severe needs. 

Such a system could be consistent with the existing RTI or MTSS model of tiered 

instruction being used in US schools to address student learning needs, where tier one 

instruction is provided to all students by classroom teachers (e.g., Carson et al., 2019), 

tier two instruction is provided through computer-based instruction (e.g., Chera & Wood, 

2003), and tier three instruction is provided by a special education teacher or speech-

language pathologist (e.g., Ukrainetz et al., 2009). 
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The effects associated with small and large group instruction are also continued 

good news for educators, with the present results confirming again that both small and 

large groups can be very effective instructional arrangements. Although a statistically 

significant difference between arrangements was not detected in the present review, this 

may also be the result of small samples not being large enough to detect different effects. 

All three distinct instructional arrangements coded in the present review (individual, 

small group, large group) were capable of delivering at least medium effects on phonemic 

awareness outcomes. Although Ehri et al. (2001) found a large effect associated with 

small group instruction (d = 1.38) compared to medium effects for both individual (d = 

.60) and classroom-based instruction (d = .67), the present meta-analysis found 

comparable effects between the three instructional arrangements across outcomes. It 

should be noted, however, that small and large group arrangements combined (n = 75) 

were reported more frequently in the accumulated literature on work with at-risk children 

than individual instruction (n = 63). 

Consistent with the findings of previous reviews, more intervention does not 

always result in better outcomes (Ehri et al., 2001; Suggate, 2016). These data suggest 

that it is the components of the intervention being provided rather than the length of the 

intervention itself that are likely more important in making inferences about the effects of 

phonemic awareness interventions with specific children. Future research should account 

for the productivity of individual sessions rather than just the length, frequency, and 

duration of intervention sessions in order to better understand the specific factors 

responsible for affecting change in children’s phonemic awareness abilities (Frizelle et 

al., 2021). Because intervention research to date has largely reported how long 
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interventions have been provided to children rather than the productivity of each session, 

it is possible that these findings might be used to suggest that children require a specific 

prescribed amount of instruction in phonemic awareness before other skills can be 

addressed, which would be an inappropriate but understandable conclusion based on the 

data presently available to consumers. Although Ehri et al. (2001) found significant 

differences favoring phonemic awareness instruction provided for five to 10 hours over 

other amounts, Suggate (2016) and the present review agree in finding that the amount of 

intervention provided is not significantly related to intervention outcomes.  

 Regarding the components of interventions, the data continue to suggest that 

graphemes should be incorporated to the extent appropriate for children’s knowledge of 

sound-symbol correspondence (Spector, 1995). Specifically, the present meta-analysis 

continues to support the meaningful inclusion of graphemes into phonemic awareness 

instruction based on statistically significant differences in gains associated with their 

inclusion observed for composite outcomes (Q = 4.84, p = .028). Larger gains related to 

the inclusion of graphemes were also demonstrated on outcomes of segmentation (g = 

.594), blending (g = .337), and deletion (g = .253) as well, though not to a statistically 

significant level. Educators should incorporate graphemes into phonemic instruction 

when working on segmentation and blending skills especially, as this facilitates 

orthographic mapping and direct opportunities to practice decoding in a meaningful 

context (Schuele & Boudreau, 2008). 

 
Limitations 
 
 Limitations of the present meta-analysis include the decision to utilize multiple 

outcomes per included study rather than aggregating within-study effects, which is likely 
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to have biased the estimated effects (Field, 2018). Because multiple outcomes were 

investigated that measure different theoretically-related skills (Schuele & Boudreau, 

2008; Yopp, 1988), this method was preferred to avoid introducing additional 

heterogeneity into the data by clustering outcomes together. Despite the likelihood of 

biased estimates due to the methods used, the results of the present meta-analysis are 

consistent with previous meta-analyses of phonemic awareness instruction (Ehri et al., 

2001; Suggate, 2016). The use of a random-effects model also allows for generalization 

of the present analyses to other work in the area, especially when combined with the 

results of tests for small-study effects (Schwarzer et al., 2015). Finally, although data 

were extracted for the comparison of phonemic awareness interventions to modified or 

enhanced phonemic awareness interventions, relevant variables exploring the differences 

between standard phonemic awareness interventions and those that were augmented or 

modified in some way (e.g., Anderson, 2010; Hatcher et al., 2006) were not collected. 

Future research should specifically investigate the components incorporated into 

phonemic awareness interventions to help educators identify the most efficacious 

methods of providing such instruction.  

Implications 

The present work continues to support the use of phonemic awareness instruction 

with children at risk of reading failure, building upon previous analyses conducted by 

Ehri et al. (2001) and Suggate (2016). Phonemic awareness instruction is consistently 

associated with positive effects for children at risk of reading failure when provided by a 

wide variety of individuals, including paraprofessionals (e.g., Lane et al., 2007). This 

instruction can also be effective across a variety of instructional arrangements, giving 
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educators great leeway in meeting individual students’ needs while being mindful of 

often limited resources. Educators should also be mindful that substantial gains can be 

made in a short amount of time with children at-risk of reading failure (e.g., Chera & 

Wood, 2003). Although interventions provided in kindergarten and first grade remain 

associated with the most consistent gains, the development of adequate phonemic 

awareness can be achieved with older students as well—especially regarding phonemic 

segmentation and blending. 
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CHAPTER FOUR 

Contextualized Phonemic Awareness Instruction with At-Risk Readers 

Because phonological awareness is a pre-reading skill, its utility in contributing to 

models of reading achievement is strongest before children are reading; after children 

have begun reading, screenings and assessments should focus on the skills utilized in 

reading itself rather than pre-reading skills such as phonemic awareness. As children 

become fluent word decoders, phonemic awareness instruction has less of an impact on 

reading performance and contributes less to models of reading achievement (Kamhi & 

Catts, 2012). While many studies have been conducted on the outcomes of phonemic 

awareness training during the emergent literacy period and early school years, phonemic 

awareness instruction is largely ignored past the first grade (Ehri, et al., 2001; Suggate, 

2016). In applied practice, however, it is likely that some children may enter second 

grade with insufficient phonemic awareness for a variety of reasons, including poor 

intervention referral practices or even inadequately designed instruction (Chaney, 1990). 

Even in the most recent meta-analysis including outcomes for phonemic awareness 

instruction, only four of 17 studies investigated outcomes in the second grade or higher 

and three of those four focused on their administration via computer programs rather than 

highly qualified instructional staff (Suggate, 2016). Especially given the emerging impact 

of covid-19 on the U.S. education system, it is very likely in the coming years that 

students will enter the second grade with incomplete phonemic awareness training that 

translates to inadequate word decoding and inhibits their reading comprehension 
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development. More information is needed on the effects of phonemic awareness 

instruction when provided to older children. 

 For children receiving response to intervention (RTI) services to address deficient 

phonemic awareness, target outcomes should include the segmentation of words into their 

constituent sounds, as this skill is most directly related to reading success (Schuele & 

Boudreau, 2008). When children are able to segment words into their individual 

phonemes, they should then be capable of combining this skill with their print knowledge 

to decode unknown words. Because of this combined interest in phonemic segmentation 

and print knowledge, it is generally recommended that phonemic awareness interventions 

include a component designed to develop children’s understanding of sound-symbol 

correspondence or, rather, the relationship between phonemes and their corresponding 

graphemes (Kamhi & Catts, 2012; Schuele & Boudreau, 2008; Ukrainetz, 2015). Until 

children are able to accurately and fluently segment words into their individual 

phonemes, intervention should continue on a data-driven basis to support the 

development of these skills. While the development of phonological awareness is “quasi-

parallel” (McNeill et al., 2017, p. 304), meaning that there is a rough developmental 

sequence but mastery of one skill is not necessarily a pre-requisite for mastery of skills 

later in the sequence, there is a general order of recommended instruction for the 

development of phonemic awareness (Schuele & Boudreau, 2008).  

Broadly speaking, phonemic awareness instruction begins with the segmentation 

of words into their onset and rime components followed by the segmentation of only the 

initial or final sounds. After that, instruction tends to focus on blending sounds to form 

words and then segmenting spoken words into their individual sounds. The last skill often 



68 

targeted in phonemic awareness instruction is the deletion of individual sounds within a 

word, however, segmentation of words into phonemes is the skill most directly linked to 

improved reading outcomes (Schuele & Boudreau, 2008). For students enrolled in 

preventative instructional services (i.e., RTI), the culmination of phonemic awareness 

training should be accurate and fluent word decoding if those interventions focus on 

developing their phonemic awareness while also ensuring accurate, reliable, and fluent 

phoneme-grapheme correspondence (Suggate, 2016). This can readily be accomplished 

through print-referencing and joint engagement in storybook reading activities, which 

maximizes the amount of time spent in phonemic awareness instruction while also 

ensuring intentional exposure to the printed word (Justice & Ezell, 2004; Piasta et al., 

2012).  

Contextualized instruction, or the embedding of instruction into the context(s) to 

which it is most relevant, can be an effective method of programming for generalization 

(Gillam et al., 2012; Peterson, 2011; Ukrainetz, 2015). Decontextualized instruction, or 

that occurring in isolation without a direct link to the target activity, is efficient in 

providing high numbers of trials to perform a given skill but can suffer from poor 

generalization to meaningful contexts (e.g., Fuchs & Fuchs, 2002; Gillam et al., 2012). 

While a review of the literature suggests that decontextualized instruction is the most 

common modality of instruction for speech-language pathologists, the embedding of 

instruction within reading activities is becoming more popular in recent years (Ukrainetz, 

2015). By embedding interventions designed to address spoken and/or written language 

into the context of narrative storybooks, the effects of instruction are more naturally 

generalized to the same activities where they occur outside of the therapeutic context 
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(Ukrainetz, 2015), which is especially important when working with at-risk populations. 

Because the whole point of RTI and related interventions is to affect change outside of 

the instructional or therapeutic environment, speech-language pathologists and other 

professionals involved in the education of children should consider the use of 

contextualized instruction to promote skill transfer across contexts within similar 

activities. To date, however, there is conflicting research on the relative effectiveness of 

contextualized and decontextualized instruction for children with language disorders, 

with some skills showing greater gains when taught contextually and others 

demonstrating greater improvement without being embedded within natural contexts 

(e.g., Gillam et al., 1995; Gillam et al., 2012; Swanson et al., 2005).  

Although it is clear that phonemic awareness instruction is effective with most 

children (Ehri, et al., 2001; Suggate, 2016), the present study seeks to demonstrate the 

effectiveness of these interventions when they are specifically embedded within a 

storybook reading activity (i.e., provided within a contextualized intervention 

framework). Furthermore, despite knowing that phonemic awareness interventions are 

efficacious, there continues to be a lack of data on their effectiveness when implemented 

in applied settings, especially with children older than first grade. The present study seeks 

to fill that gap by implementing contextualized phonemic awareness instruction in a 

public school with regard for the naturally existing constraints of that setting.  

 
Method 

 
 This research was approved by the Baylor University Institutional Review Board 

(IRB) and collaborating school district’s administration prior to the occurrence of any 

study activities.  
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Inclusion and Exclusion Criteria 

The principal investigator collaborated with the administration of a rural, Title 1 

elementary school in Central Texas to complete this research and contribute to a review 

of the school’s existing RTI procedures for children at risk of reading failure. In order to 

be considered for inclusion in this study, children had to be (a) enrolled in either virtual 

or in-person instruction with the collaborating elementary school at the beginning of the 

2020-21 school year, (b) not currently receiving special education or section 504 supports 

and services, and (c) previously classified as “at risk” of developing a reading disorder as 

discussed below.  

Children enrolled in the second grade at the beginning of the 2020-21 school year 

were previously administered the STAR Early Literacy Assessment (Renaissance 

Learning, 2017) as a screening measure of reading achievement and the school uses 

student performance on this instrument as an indicator of risk for the presence of a 

reading disorder. Based on a student’s overall performance on the STAR Early Literacy 

Assessment, they are classified as either meeting benchmark standards or in need of 

monitoring, intervention, or urgent intervention. Student performance on the STAR Early 

Literacy Assessment is also reported in a variety of domains, including their 

understanding of the alphabetic principle, concept of words, visual discrimination, 

phonemic awareness, phonics, structural analysis, vocabulary, sentence-level 

comprehension, paragraph-level comprehension, and early numeracy. Students receive 

scores in each of these domains based on their mastery of related skills (listed in Table 

4.1) as well as an overall score, which is then used to identify them as an early emergent, 

late emergent, transitional, or probable reader.  
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Table 4.1 

STAR Early Literacy Domains and Associated Skills 

STAR Domain Skill Set 
Alphabetic Principle Alphabetic Knowledge 

Alphabetic Sequence 
Letter Sounds 

Concept of Word Letters and Words 
Word Borders 
Word Length 

Paragraph-level Comprehension 
Phonemic Awareness Blending Phonemes 

Blending Word Parts 
Consonant Blends 
Initial and Final Phonemes 
Medial Phoneme Discrimination 
Phoneme Isolation and Manipulation 
Phoneme Segmentation 
Rhyming and Word Families 

Phonics Consonant Blends 
Consonant Digraphs 
Final Consonant Sounds 
Initial Consonant Sounds 
Long and Variant Vowel Sounds 
Other Vowel Sounds 
Short Vowel Sounds 
Sound-symbol Correspondence 
(Consonants) 
Sound-symbol Correspondence (Vowels) 
Word Building 
Word Families and Rhyming 

Sentence-level Comprehension 
Structural Analysis Compound Words 

Syllabification 
Words with Affixes 

Visual Discrimination Identification and Word Matching 
Letters 

Vocabulary Antonyms 
Synonyms 
Word Facility 



72 

When collaborating with school administrators to identify students who would 

benefit the most from the intervention being investigated in the present study, the 

principal investigator encouraged them to prioritize those students with the lowest 

phonemic awareness scores, especially those whose performance in other domains was 

markedly higher. Because of school closures associated with the COVID-19 pandemic, 

school administrators also indicated that they would like to prioritize referrals of students 

who had not actively engaged in distance learning during the Spring 2020 term and were 

already struggling to acquire basic reading skills. Based on the eligibility criteria 

discussed above, school administrators identified 50 children as being at-risk of reading 

failure at the beginning of their second-grade year and were thus eligible for 

consideration to participate in this study.  

Data Collection 

Several measures were used to evaluate participant eligibility for participation and 

monitor their progress throughout the study. The Kaufman Brief Intelligence Test-Second 

Edition (KBIT-2; Kaufman & Kaufman, 2004) is an individually administered, norm-

referenced assessment of both verbal and nonverbal intelligence appropriate for 

individuals between the ages of four and 90 years old. Participants were administered the 

full KBIT-2, which includes the Verbal Knowledge, Riddles, and Matrices subtests. Raw 

scores on the Verbal Knowledge and Riddles subtests are combined to form the KBIT-2’s 

Verbal composite score while the Matrices subtest is used as the sole measure comprising 

the Nonverbal composite. An individual’s standard scores on the Verbal and Nonverbal 

composites are then used to calculate an overall estimate of their intellectual ability 

represented by the IQ composite score. For all three composites, scores between 85 and 
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115 are considered to be within the average range for an individual’s age. The authors 

report internal consistency estimates of .90, .86, and .92 for children aged four to 18 years 

on the Verbal, Nonverbal, and IQ composites, respectively.  

 The Comprehensive Test of Phonological Processing-Second Edition (CTOPP-2; 

(Wagner et al., 2013) is an individually administered, norm-referenced assessment of 

phonological processing abilities appropriate for individuals between the ages of four and 

24 years old. For the ages covered by the current study, the CTOPP-2 consists of seven 

core and two supplemental subtests. For individual subtests, scores of eight to twelve are 

considered to represent the average range of ability while scores of 90 to 110 are 

considered average for each composite. An overview of each subtest is provided in Table 

4.2 along with how those subtests are combined to form the CTOPP-2’s four composites. 

The authors report internal consistency estimates of .77 to 92 for the full age range of the 

normative sample; all composite internal consistency estimates were greater than .85. 
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Table 4.2 

CTOPP-2 Composite and Subtest Descriptions 

Measure Description 
Phonological Awareness Represents the awareness of and access to language’s phonological 

structure 
Elision Measures the ability to delete phonemes in words 
Blending Words Measures the ability to blend phonemes into words 
Phoneme Isolation Measures the ability to identify phonemes in words 

Phonological Memory Represents the ability to code phonological information in working 
memory 

Memory for Digits Measures the ability to repeat sequences of numbers 
Nonword Repetition Measures the ability to repeat nonwords 

Rapid Symbolic Naming Represents the ability to retrieve phonological information from long-
term memory 

Rapid Digit Naming Measures the speed with which one can name single numbers 
Rapid Letter Naming Measures the speed with which one can name single letters 

Alt. Phonological Awareness Represents the awareness of and access to language’s phonological 
structure without the influence of previous word knowledge 

Blending Nonwords Measures the ability to blend phonemes into nonwords 
Segmenting Nonwords Measures the ability to segment nonwords into phonemes 

The Dynamic Indicators of Basic Early Literacy Skills-Eighth Edition (DIBELS-

8; University of Oregon, 2020) is a standardized assessment of early literacy skills that 

can be used for progress monitoring children’s progress toward acquiring appropriate 

literacy skills through eighth grade. The DIBELS-8 includes both benchmarks designed 

to be administered at the beginning, middle, and end of an academic year as well as 

progress monitoring forms that may be administered throughout the course of an 

intervention. Four DIBELS-8 measures are recommended for use with second grade 

students, including Nonsense Word Fluency (NWF), Word Reading Fluency (WRF), 

Oral Reading Fluency (ORF), and Maze. Because the focus of this project is on the 

acquisition of phonemic awareness, the Phoneme Segmentation Fluency (PSF) measure 

was also included as both a benchmark and progress monitoring tool despite grade-level 

comparison data being unavailable. In addition to 20 progress monitoring forms for each 
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measure, the DIBELS-8 also has three benchmark assessments for each measure, one for 

the beginning, middle, and end of the year. 

 PSF is a standardized, timed assessment of a child’s ability to fluently segment 

words into individual phonemes. On this measure, examiners verbally present a series of 

words that the child is asked to verbally segment over the course of sixty seconds. 

Students earn points based on the number of individual sounds correctly produced within 

the time allotted. NWF is a standardized, timed assessment of a child’s ability to decode 

written text without relying on known vocabulary and sight words. On this measure, 

children are presented with a list of written nonsense words and are asked to read as 

many of them as they can either in part (e.g. r-a-l) or in whole (e.g., “ral”) in 60 seconds. 

WRF is a standardized, timed assessment of a child’s ability to read real words in 

isolation. On this measure, children are presented with a list of written real words and 

asked to read as many of them as they can in 60 seconds. Unlike on the NWF measure, 

children must read the whole word correctly on WRF to receive credit for the word. 

While WRF is a measure of a child’s ability to read words in isolation, ORF is a measure 

of their ability to read accurately and fluently in connected text. On this measure, the 

child is presented with a passage and given one minute to read out loud as much of the 

passage as they can. Finally, Maze is a measure of a child’s ability to understand what 

they are reading. On this measure, every seventh word is removed and replaced with 

three options as to what the word should be based on the content of the passage. As they 

read, children are asked to circle which of the three options is correct for each missing 

word they encounter within three minutes. A summary of scoring procedures for the 
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DIBELS-8 is included in Table 4.3, where an adjusted Maze scoring procedure is 

described to account for guessing. 

Table 4.3 

DIBELS-8 Scoring Procedures 

Measure Scoring Procedure 
PSF The number of correct phonemes produced correctly in 60 seconds. 

NWF-CLS The number of correct letter sounds produced in 60 seconds. 
NWF-WRC The number of nonsense words read correctly in 60 seconds. 
ORF-ACC The number of words read correctly divided by the total number of 

words read in 60 seconds multiplied by 100. 
ORF-WRC The number of words read correctly in 60 seconds. 
WRF The number of words read correctly in 60 seconds. 
Maze Adjusted The number of total words identified correctly minus one-half of the 

number of words attempted in three minutes. 

The principal investigator received a list of students who met the study’s broad 

inclusion criteria and collaborated with school personnel to call the caregivers of these 

children in an order recommended by school staff. Three attempts at contacting a 

student’s caregiver were made before removing them from consideration and attempting 

to contact the next potential participant on the list. In total, the caregivers for eight 

children were contacted and informed consent was obtained for four to participate. The 

caregivers of three children did not respond to attempts to contact them and the caregiver 

of the remaining potential participant expressed interest in the study but did not return the 

consent form after three attempts to obtain it.  

After informed consent was obtained, the principal investigator administered the 

KBIT-2 to screen potential participants’ verbal and nonverbal intelligence. Participants 

whose scores on the KBIT-2 fell below 70 were to be excluded from further participation 
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because tiered interventions such as the one being investigated presently are unlikely to 

be sufficient in meeting their learning needs (Al Otaiba & Fuchs, 2002). None of the 

children screened were excluded on the basis of their KBIT-2 scores, which are provided 

in Table 4.4. 

 
Table 4.4 

 
KBIT-2 Scores by Participant 

 
Measure Participant 1 Participant 2 Participant 3 Participant 4 

Nonverbal 108 88 92 88 
Verbal 119 89 97 97 
IQ Composite 116 88 94 91 

 
 

 Participants were then administered the CTOPP-2 to establish a baseline of their 

phonological awareness abilities in comparison to a nationally representative sample of 

their peers. Participants whose scores on the CTOPP-2 fell within or above the average 

range—especially on phonological or alternate phonological awareness measures—were 

to be excluded from further participation due to a lack of need for the intervention being 

used in the current study. None of the participants screened were excluded on the basis of 

their CTOPP-2 scores, which are reported in Table 4.5. 
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Table 4.5 

CTOPP-2 Pretest Scores by Participant 

Measure Participant 1 Participant 2 Participant 3 Participant 4 
Subtests 
   Elision 7 4 6 7 
   Blending Words 9 7 8 9 
   Phoneme Isolation 5 4 5 7 
   Memory for Digits 10 4 5 5 
   Nonword Repetition 10 5 8 5 
   Rapid Digit Naming 9 9 9 10 
   Rapid Letter Naming 8 9 7 10 
   Blending Nonwords 7 6 7 8 
   Segmenting Nonwords 4 7 9 7 
Composites 
   Phonological Awareness 82 69 77 86 
   Phonological Memory 101 67 79 70 
   Rapid Symbolic Naming 92 95 88 101 
   Alt. Phonological Awareness 73 79 88 85 

Once participants’ eligibility for participation was established on the basis of their 

KBIT-2 and CTOPP-2 scores, pre-intervention baseline testing was completed with the 

DIBELS-8 beginning of year benchmark form. Pre-intervention baseline performance on 

the DIBELS-8 is reported for each participant in Table 4.6 with risk classifications 

reported in Table 4.7. All four participants enrolled in the study were aged seven or eight 

years at the beginning of the intervention (M = 7.88 years, SD = .14 years), were male, 

and were enrolled in a Title 1 school but specific information regarding their individual 

socioeconomic status (SES) was not requested. None of the four students had previously 

repeated a grade nor were they enrolled previously in tier three interventions. Caregivers 

reported no sensory impairments or other medical conditions that would likely have 

affected their participation in this study. Participants one and two were enrolled in virtual 

learning at the beginning of the study while participants three and four were enrolled in 
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in-person learning during their participation. Due to delays in obtaining informed consent 

from interested caregivers, participants three and four were unable to begin the 

intervention until approximately one month after participant one and two.  

 
Table 4.6 

 
DIBELS-8 Pretest Scores by Participant 

 
Measure Participant 1 Participant 2 Participant 3 Participant 4 

PSF 16 16 46 55 
NWF-CLS 71 36 59 40 
NWF-WRC 21 7 12 8 
ORF-ACC 94.34 91.35 88.88 78.57 
ORF-WRC 100 74 48 22 
WRF 47 15 28.2 12 
Maze Adjusted 4 0 2 2 
Compositea  360.38 329.64 331.63 311.36 

a Composite scores were calculated using a weighted formula provided by the University 
of Oregon (2020) and do not include these children’s performance on the PSF measure. 

 
 

Table 4.7 
 

DIBELS-8 Pretest Risk Classifications by Participant 
 

Measure Participant 1 Participant 2 Participant 3 Participant 4 
PSFa At Risk At Risk Min. Risk Min. Risk 
NWF-CLS Min. Risk At Risk Min. Risk Some Risk 
NWF-WRC Min. Risk At Risk Some Risk At Risk 
ORF-ACC Min. Risk Some Risk Some Risk At Risk 
ORF-WRC Min. Risk Min. Risk Some Risk At Risk 
WRF Min. Risk At Risk Min. Risk At Risk 
Maze Adjusted Some Risk At Risk At Risk At Risk 
Composite Min. Risk Min. Risk Min. Risk At Risk 

a PSF risk classifications are reported based on the recommendations for children at the 
end of their first grade year.  
 
 
Experimental Design 
 
 Because the intervention procedures used during RTI are focused on affecting 

change within individuals, a single case research design was preferred over a group 

design. Specifically, a multiple baseline design across behaviors was used to evaluate the 
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effectiveness of the intervention on different phonemic awareness skills within individual 

participants. This design was then replicated across multiple participants. Multiple 

baseline research designs evaluate the effectiveness of an intervention by introducing it at 

different points in time (Kazdin, 2011). Specifically, multiple baseline designs that 

operate across behaviors introduce the intervention to different behaviors (i.e., skills) 

within the same individual at different points in time. By staggering the introduction of 

the intervention, the aim is to demonstrate that the behaviors change when and, ideally, 

only when the intervention is introduced, thus suggesting that the intervention drove the 

change in performance. In the present study, four skills were initially selected to be 

targeted: counting the number of phonemes in words, identifying the first phoneme in 

words (FSID), segmenting words into phonemes, and blending phonemes into words. 

When working with participants one and two, absences obfuscated visual analyses of the 

data and there were concerns that four skills may not be sufficient for clear replication of 

the intervention’s effects. For this reason, a fifth skill, deleting phonemes from words, 

was added for participants three and four. 

Because baseline (i.e., pre-intervention) data are used to establish current 

performance and predict future performance (Kazdin, 2011), relatively stable baseline 

performance is needed prior to the introduction of the intervention. For all participants, a 

minimum of five sessions (including testing sessions) were planned to obtain stable 

baseline performance before beginning the intervention on the first behavior (phoneme 

counting). If a participant demonstrated high baseline levels of performance on a skill in 

the sequence, it was omitted from the intervention sequence. For each participant, once 

performance on all skills was judged to be stable in that a clear level and trend (or lack 
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thereof) were observed, the principal investigator introduced the intervention. After that, 

intervention continued on that same skill until the participant demonstrated a 

performance of 90% accuracy or greater on probe data collected at the beginning of each 

session over three consecutive sessions. At that time, the intervention was introduced to 

the next skill in the following sequence: first phoneme identification, phoneme 

segmentation, phoneme blending, or phoneme deletion. Because phonemic awareness is a 

pre-literacy skill, high levels of accuracy and fluency are needed so that students can 

transition seamlessly from phonologically decoding written words sound-by-sound 

towards decoding spelling patterns (Kamhi & Catts, 2012). The mastery criterion of 

correctly performing a target skill with 90% accuracy over three consecutive sessions 

before moving onto the next targeted skill was selected because of the need for 

independent and fluent performance of each skill by the end of the intervention. 

 Because each participant served as their own control in this multiple baseline 

study across behaviors study, visual analyses were conducted as the primary method of 

analysis. To support and quantify these analyses, statistical analyses were conducted to 

investigate the stability of performance at baseline and calculate appropriate quantitative 

representations of the intervention’s effect based on the work of Tarlow (2017). These 

analyses and calculations involved the calculation of baseline trends and, if necessary, 

correction prior to the calculation of an effect size for each skill. Visual inspections were 

conducted in accordance with Kazdin (2011) regarding documentation of magnitude, 

rate, and overall patterns of change.  
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Procedures 

The principal investigator scheduled a single standing appointment with the 

guardian of participants one and two, who were related, four days a week at a time 

convenient for them. Sessions for participants one and two were conducted via 

teleconferencing with the principal investigator using a document camera to share the 

storybook and manipulatives with the participants. For participants three and four, 

sessions were scheduled at a mutually agreeable time with their classroom teachers four 

days weekly and no technology was incorporated into their sessions with the exception of 

video recording equipment. All sessions were recorded via the same teleconferencing 

software for the purpose of collecting interobserver agreement and treatment fidelity data, 

which are discussed below. Each individual participant’s sessions were scheduled for 

thirty minutes of individual instruction regardless of the delivery modality.  

Each session during both the baseline and intervention phases of the study began 

with the principal investigator collecting probe data on all skills addressed during the 

course of the intervention. For each skill (counting the number of phonemes in words, 

segmenting words into phonemes, blending phonemes into words, identifying the first 

phoneme in words [FSID], and deleting the first phoneme in words), the principal 

investigator presented ten trials to the participant to elicit a response without feedback. 

Stimuli for these probes were selected from randomly selected DIBELS-8 PSF progress 

monitoring forms using a random number generator. That is, a DIBELS-8 PSF progress 

monitoring form was randomly selected and then the stimuli from that form were also 

randomly selected. Stimuli themselves were randomly selected because the standardized 

administration procedures of the DIBELS-8 require individuals to administer the target 
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words in order, where the stimuli themselves are ordered to become more complex as the 

child progresses through the form. Randomizing the difficulty of the stimuli presented to 

each participant was intended to serve as a less biased measure of their performance than 

only presenting them with the monosyllabic, less complex items at the beginning of each 

PSF form. 

 After probe data were collected, the principal investigator informed or reminded 

the participant of the skill being targeted during each day’s session. Often, this was 

accomplished by asking the participant “do you remember what we’re working on 

today?”. Immediately following that, the participant was provided with eight colored 

wooden blocks for use as manipulatives during instruction. The principal investigator 

then read one-to-two pages of the week’s platform storybook before engaging the 

participant in discrete trial training of the day’s targeted phonemic awareness skill. This 

process of reading one or two pages of text followed by discrete trial training was 

repeated for the remainder of each day’s session. Stimuli for use in discrete trial training 

were pulled from the pages read with the participant or selected by Goldsworthy (2012), 

which was also the source used to identify books for use in the study. 

Texts were selected for use in the present study based on those included in 

Goldsworthy (2012), who provided selected stimuli for eight classic children’s stories, 

including Goldilocks and the Three Bears, Jack and the Beanstalk, Little Red Riding 

Hood, Rumpelstiltskin, Sleeping Beauty, Snow White and the Seven Dwarfs, The 

Gingerbread Boy, and Three Billy Goats Gruff. Of these texts, the principal investigator 

utilized several adaptations that were told from a different perspective than the classic 

works so as to maintain engagement while providing a familiar overall narrative structure 
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for the children to use for background knowledge. A list of specific books used during the 

course of the present study is provided in Table 4.8 and all but one of the books were 

from the same series of works to promote cohesion from week to week. Generally, each 

book was read in its entirety over the course of three days with the fourth day’s 

instructional session being used as a quick review of the entire work. Constraints in the 

school’s calendar resulting from the time intervention was able to be started with 

participants three and four prevented the use of all nine planned books with each 

participant. Additionally, both participants three and four requested the use of the Braun 

(2012) text due to its availability in the office space where instruction was provided 

during the last week of the intervention before the school’s holiday break. Data were not 

specifically collected on which books were used with each participant but each of the 

texts listed in Table 4.8 was used with at least two participants during the course of the 

intervention. Participants were exposed to different platform books based on when they 

were enrolled in the study, all of which are included in Table 4.8. The same books were 

used for participants one and two while a different combination of books was used for 

participants three and four.  
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Table 4.8 
 

Platform Books Utilized in Intervention 
 

Title Narrator 

Believe me, Goldilocks rocks! (Loewen, 2012) Baby Bear 
Frankly, I’d rather spin myself a new name! (Gunderson, 2016) Rumpelstiltskin 

Honestly, Red Riding Hood was rotten! (Shaskan, 2012) The Wolf 
Listen, my bridge is so cool! (Loewen, 2018) The Troll 
No lie, pigs (and their houses) can fly! (Gunderson, 2016) The Wolf 
Seriously, Snow White was so forgetful! (Loewen, 2013) The Dwarves 

Snowmen at Night (Buehner, 2002) N/A 
Trust me, Hansel and Gretel are sweet! (Loewen, 2016) The Witch 
Trust me, Jack’s beanstalk stinks! (Braun, 2012) The Giant 

 

The bulk of each instructional session was focused on discrete trial training via 

joint reading of the week’s platform text. Although manipulatives were planned to keep 

participants occupied and maintain attention during sessions, this structure was not 

available to participants one and two via distance learning and was unnecessary for 

participants three and four during in-person instruction. However, manipulatives in the 

form of colored blocks were provided as an instructional material for all participants. For 

all four participants, the principal investigator read one to two pages of the target book 

and then engaged them in discrete trial training using a combination of stimuli pulled 

from Goldsworthy (2012) and stimuli selected from the pages that were just read. Stimuli 

pulled from Goldsworthy (2012) were almost exclusively words relevant to the content of 

each story (e.g., Goldilocks, granny, beanstalk) while words pulled from the texts 

themselves varied between both function and content words; stimulus difficulty (e.g., 

word length, syllable structure, presence of clusters) was adjusted continuously both 

within and across sessions to meet participant learning needs. The pace of discrete trial 
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training was also adjusted to meet the needs of each participant in order to maintain high 

levels of attention and responding. Productivity data are reported later and it is evident 

that sessions were not equally productive across participants.  

Data Collection 

At the beginning of each session, the principal investigator collected these probe 

data by administering ten trials per skill without providing feedback to the participant.  

Data were collected on each trial administered during sessions and participant 

responses were recorded with respect to the level of independence exhibited; a legend is 

provided in Table 4.9. A most-to-least prompting hierarchy was used to facilitate early 

and consistent access to correct performance and reinforcement. 

Table 4.9 

Prompting Hierarchy 

Prompt Label Description 
+ Correct The participant independently performed the task correctly. 
IV Indirect Verbal or Visual The participant performed the task correctly in response to 

repeated presentation of the question or the PI using a verbal 
or visual cue to indicate “are you sure?”. 

FC Forced Choice The participant correctly performed the task when presented 
with two response options. 

IM+ Imitation with Time Delay The participant correctly performed the task when the PI 
modeled the correct response, waited five seconds, and 
repeated the trial.  

IM Imitation The participant correctly performed the task in direct 
imitation of the PI. 

- Incorrect The participant was unable to correctly perform the task even 
with direct imitation of the PI 

Progress monitoring using the complete DIBELS-8 progress monitoring system 

was conducted every other week in accordance with recommendations that progress 

monitoring occur no more frequently than every two weeks for children in kindergarten 
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through third grade (University of Oregon, 2020). For each of the DIBELS-8 progress 

monitoring measures, individual forms were randomly selected for administration every 

other week over the course of the intervention. During these sessions, daily probe data 

were collected first as described above and then each of the DIBELS-8 measures used in 

this study were administered before engaging in regularly scheduled intervention 

procedures with the remaining time.  

 
Interobserver Agreement and Treatment Fidelity  
 
 Two advanced graduate students contributed to the collection of interobserver 

agreement (IOA) and treatment fidelity data. For IOA data collection, the principal 

investigator randomly selected approximately 30% of the highest session count obtained 

(28) for review. That is, nine sessions for each participant were randomly selected for 

review. One advanced graduate student with previous experience teaching phonological 

awareness and familiarity with the skills being measured viewed video recordings of 

daily probe data collection and independently counted the number of correct 

performances. IOA was measured by percentage of agreement between raters per session. 

Probe data subject to IOA rating were collected on four skills for participants one and 

two while a fifth skill was added for participants three and four. This means that sessions 

for participants one and two contained four opportunities for agreement while sessions 

for participants three and four contained five opportunities. IOA data for all four 

participants are reported in Table 4.10. Unfortunately, technical difficulties in recording 

sessions resulted in audio issues that primarily affected participant three. The two 

sessions in which complete audio was unavailable for review were counted as missing 

data and partial data are not included in Table 4.10. Despite these technical issues, a 
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minimum of 20% of sessions for each participant were reviewed as suggested by WWC 

(2020). We collected IOA data for 47% of sessions for participants one and two, 25% of 

sessions for participant three, and 31% of sessions for participant four. For daily probe 

data, the mean percentage of agreement for each participant across the duration of the 

study met the 80% threshold recommended in the literature (Hartmann et al., 2004).  

Table 4.10 

Interobserver Agreement Data 

Sessions Percentage Agreement 

Participant Total Reviewed Complete Percentage Min. Med Mn SD Max. 

1 19 9 9 47 75 100 97.22 8.33 100 

2 19 9 9 47 75 100 91.67 12.50 100 

3 28 9 7 25 100 100 100 0 100 

4 28 9 9 31 80 100 95.56 8.82 100 

The principal investigator selected approximately 30% of the highest session 

count obtained (28) for review by another advanced graduate student for the purpose of 

collecting treatment fidelity data. That is, nine sessions were randomly selected for each 

participant to be reviewed for treatment fidelity purposes and were selected separately 

from those selected for IOA data collection. Treatment data for each reviewed session 

were collected in the areas of session organization, probe data collection procedures, 

activity presentation, and discrete trial training procedures. A list of criteria used for 

collection of treatment fidelity data are included in Table 4.11, the number of observed 

sessions are reported in Table 4.12, and treatment fidelity data themselves are reported in 

Table 4.13. Treatment fidelity was measured based on the percentage of steps completed 

correctly within each session for each participant. These data were collected for 47% of 
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sessions for participants one and two and 32% of sessions for participants three and four. 

The average treatment fidelity for participants one and three was 100% with no 

variability in procedures observed. For participants two and four, the average treatment 

fidelity was 99.5% with a range of 98 – 100%. For these two participants, the sole issue 

observed with deviations from treatment procedures was related to the principal 

investigator not telling the participant what they would be working on during the session. 

Because phoneme deletion was not addressed with participants one and two, criteria 

regarding the collection of their probe data were not included in treatment fidelity 

assessments for their sessions.  
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Table 4.11 

Treatment Fidelity Checklist 

Content Area Criterion 
Session Organization The first activity (excluding DIBELS-8 testing) is probe data collection. 

The second activity (excluding DIBELS-8 testing) is reading the storybook. 
The third activity (embedded within activity two) is discrete trial training. 

Probe Data Collection Probe data are collected for phoneme counting. 
Probe data are collected for first sound identification. 
Probe data are collected for phoneme blending. 
Probe data are collected for phoneme segmenting. 
Probe data are collected for phoneme deletion. 
10 probe trials are conducted for phoneme counting. 
10 probe trials are conducted for first sound identification. 
10 probe trials are conducted for phoneme blending. 
10 probe trials are conducted for phoneme segmenting. 
10 probe trials are conducted for phoneme deletion 
No corrective feedback is provided during probe data collection. 

Activity Presentation The PI tells the participant what they will be working on during the session. 
The PI reads the storybook with the participant. 
The PI intersperses DTT within the reading. 
The PI provides corrective feedback in response to participant errors. 
The PI maintains participant engagement during the session. 

DTT Procedures The PI provides a minimum of 20 learning trials during the session. 
The PI provides up to three seconds for participants to generate an independent 
response. 
The PI provides corrective feedback to all incorrect responses that are not self-
corrected by the participant. 

Table 4.12 

Treatment Fidelity Session Counts 

Participant Total Reviewed Complete Percentage 

1 19 9 9 47 

2 19 9 9 47 

3 28 9 9 32 

4 28 9 9 32 
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Table 4.13 

Treatment Fidelity Data 

Percentage 

Area by Participant Min. Med Mn SD Max. 

1 
Session Organization 100 100 100 0 100 

Probe Data Collection 100 100 100 0 100 

Activity Presentation 100 100 100 0 100 

DTT Procedures 100 100 100 0 100 
2 

Session Organization 100 100 100 0 100 

Probe Data Collection 100 100 100 0 100 

Activity Presentation 80 100 98 7 100 

DTT Procedures 100 100 100 0 100 
3 

Session Organization 100 100 100 0 100 

Probe Data Collection 100 100 100 0 100 

Activity Presentation 100 100 100 0 100 

DTT Procedures 100 100 100 0 100 
4 

Session Organization 100 100 100 0 100 

Probe Data Collection 100 100 100 0 100 

Activity Presentation 80 100 98 7 100 

DTT Procedures 100 100 100 0 100 

Results 

Recruitment and Participant Flow 

Four participants were recruited to participate in this study. During the course of 

the study, participants one and two demonstrated considerable attendance and 

participation issues that impacted intervention administration and data collection. To 

address these issues, the principal investigator scheduled a daily standing appointment 

and sent a reminder text message to their guardian approximately thirty minutes before 
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each scheduled session per their request. For each session in which the participants did 

not log on within 15 minutes of their scheduled start time, the principal investigator 

called the guardian to remind them again of the scheduled appointment and ask if another 

time would work better for them. On several occasions, sessions were rescheduled on the 

same day or made up within the same week. Despite these efforts, participants one and 

two each accumulated 14 missed sessions that were not made up over the course of 33 

attempted sessions, missing approximately 42% of their scheduled intervention. Because 

these two participants missed over a third of their planned intervention sessions, they 

were administratively removed from the study. Participant three missed two of 30 

planned sessions due to scheduling conflicts on the part of the principal investigator, one 

of which was able to be made up. Participant four missed three of 31 planned sessions, 

one of which was a scheduling conflict on the part of the principal investigator and two of 

which were related to the participant being sick. The two sessions he missed due to 

illness occurred on the last two days of planned intervention and were unable to be 

rescheduled due to a two week break in the school’s instructional calendar.  

Dosage data were also collected for all participants and are reported in Table 4.14. 

These data represent the number of learning trials presented to and completed by each 

participant within sessions. Dosage data provide a better understanding of participants’ 

active role in their learning than can be provided by the amount of time spent in sessions. 

As is evident in Table 4.14, dosage varied considerably among participants and suggests 

that sessions were not equally productive. 
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Table 4.14 

Dosage Summary Statistics by Participant 

Participant Min. Med Mn SD Max 
1 14 20 24.93 7.19 40 
2 10 20 24.62 8.77 40 
3 20 100 90.46 34.43 200 
4 20 80 72.91 24.37 100 

Statistics and Data Analysis 

Daily probe data for all participants are presented in Figures 4.1, 4.2, 4.3, and 4.4. 

Visual inspection of the data was conducted for both level and the immediacy of the 

change in performance after introduction of the intervention. With regard to the data’s 

level, changes were observed for all participants between the baseline and intervention 

phases of the study. Baseline and intervention summary statistics for each participant are 

also reported in Table 4.15. CTOPP-2 post-testing data are reported in Table 4.16 while 

DIBELS-8 post-testing data and risk classifications are reported in Tables 4.17 and 4.18. 

Because participants one and two did not complete enough study sessions to have three 

opportunities to demonstrate an effect, visual analyses were not conducted with their 

data. 
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Figure 4.1. Probe accuracy percentages by session for participant one. Note. FSID 
refers to first phoneme identification. 
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Figure 4.2. Probe accuracy percentages by session for participant two. Note. FSID refers 
to first phoneme identification. 
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Figure 4.3. Probe accuracy percentages by session for participant three. Note. FSID refers 
to first phoneme identification. 
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Figure 4.4. Probe accuracy percentages by session for participant four. Note. FSID refers 
to first phoneme identification. 
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Table 4.15 

Baseline and Intervention Probe Data by Participant 

Baseline Intervention 
Skill Min. Mdn Mn SD Max Min. Mdn Mn SD Max. 

1 
Counting 10 30 28.33 13.29 40 50 70 71.54 15.19 90 
FSID 50 70 67.78 9.43 80 90 90 90 — 90 
Blending 40 60 58.95 10.49 70 — — — — — 
Segmenting 10 30 30 12.91 50 — — — — — 

2 
Counting 20 30 32.50 11.65 50 60 80 80 11.83 100 
FSID 70 80 75.56 5.11 80 90 90 90 — 90 
Blending 40 60 61.05 9.94 70 — — — — — 
Segmenting 20 40 34.21 10.71 50 — — — — — 

3 
Counting 0 20 18.33 9.83 30 50 90 89.09 14.11 100 
FSID 0 0 1.25 3.42 10 80 100 97.50 6.22 100 
Blending 70 90 87.86 8.33 100 — — — — — 
Segmenting 0 60 56 15.36 70 80 95 93.75 7.44 100 
Deletion 40 50 46.52 6.47 60 70 90 86 11.40 100 

4 
Counting 40 50 46.67 5.16 50 60 90 88.18 12.96 100 
FSID 60 90 90.71 9.79 100 — — — — — 
Blending 30 60 58.67 10.60 70 80 90 93.08 7.51 100 
Segmenting 30 50 46.19 7.40 60 70 90 90 10 100 
Deletion 50 60 61.60 8.50 70 90 100 96.67 5.77 100 
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Table 4.16 

CTOPP-2 Posttest Scores by Participant 

Participant 3 Participant 4 
Measure Pretest Posttest Gain Pretest Posttest Gain 

Subtests 
   Elision 6 12 6 7 9 2 
   Blending Words 8 14 6 9 14 5 
   Phoneme Isolation 5 12 7 7 13 6 
   Memory for Digits 5 5 0 5 5 0 
   Nonword Repetition 8 8 0 5 9 4 
   Rapid Digit Naming 9 8 -1 10 11 1 
   Rapid Letter Naming 7 8 1 10 9 -1
   Blending Nonwords 7 13 6 8 13 5
   Segmenting Nonwords 9 13 4 7 11 4
Composites 
   Phonological Awareness 77 118 41 86 114 28
   Phonological Memory 79 79 0 70 82 12
   Rapid Symbolic Naming 88 88 0 101 101 0
   Alt. Phonological Awareness 88 119 31 85 113 28

Table 4.17 

DIBELS-8 Pretest, Posttest, and Gain Scores by Participant 

Participant 3 Participant 4 
Measure Pretest Posttest Gain Pretest Posttest Gain 

PSF 46 68 22 55 73 18 
NWF-CLS 59 78 19 40 56 16 
NWF-WRC 12 25 13 8 16 8 
ORF-ACC 88.88 97.53 8.65 78.57 91.30 12.73 
ORF-WC 48 73 25 22 34 12 
WRF 28.2 37 8.8 12 12 0 
Maze Adjusted 2 11.5 9.5 2 5.5 3.5 
Compositea 331.63 391.33 59.70 311.36 362.41 51.05 

a The composite score is calculated using weighted formulas provided by the University 
of Oregon (2020) and does not include participants’ PSF performance.  
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Table 4.18 

DIBELS-8 Posttest Risk Classifications by Participant 

Measure Participant 3 Participant 4 
PSFa Negligible Risk Negligible Risk 
NWF-CLS Min. Risk Some Risk 
NWF-WRC Min. Risk* Some Risk* 
ORF-ACC Min. Risk* Some Risk* 
ORF-WC Some Risk At Risk 
WRF Min. Risk At Risk 
Maze Adjusted Min. Risk* At Risk 
Composite Min. Risk At Risk 

a PSF risk classifications are reported based on the recommendations for children at the 
end of their first grade year.  
* Asterisks represent a change in risk classification from pre-test.

Daily probe data. Immediate changes in level were noted for all participants on 

skills that were measured during both baseline and intervention phases with no overlap 

observed via visual analysis or a review of the summary statistics reported in Table 4.15. 

Statistical evaluation of baseline trends is reported in Table 4.20 in accordance with the 

methods used to calculate Tau (Tarlow, 2017), where p-values provide evidence 

regarding the rejection of the null hypothesis that a participant’ baseline performance is 

stable. Across participants and skills reported here, baseline trends were identified by 

both visual and statistical analyses to be stable except as indicated in Table 4.20. 

The daily probe data for participant three are presented graphically in Figure 4.3 

and summary statistics for his performance are reported in Table 4.15. Across the 

baseline phases, performance on daily probes was low to medium for all skills (Mdns: 0, 

20, 50, 60) with the exception of blending. Blending was subsequently not targeted for 

intervention due to high levels of accuracy demonstrated during baseline as indicated by 

a mean of 87.86% and standard deviation of 8.33%. For the remaining four skills, there 

was an increase in level seen immediately following the onset of the intervention. The 
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participant met the mastery criterion for all four of the targeted skills. These data indicate 

there were four demonstrations of effect and zero non-demonstrations, supporting a 

functional relation between the implementation of the intervention and increases in his 

phonemic awareness skills as measured by daily probes. 

The daily probe data for participant four are presented graphically in Figure 4.4 

and summary statistics for his performance are also reported in Table 4.15. Across the 

baseline phases, performance on daily probes was in the medium range of ability for all 

skills (Mdns: 50, 50, 60, 60) with the exception of FSID. FSID was subsequently not 

targeted for intervention due to high levels of accuracy demonstrated during baseline as 

indicated by a mean of 90.71% and standard deviation of 9.79. For the remaining four 

skills, there was an increase in level seen immediately following the onset of the 

intervention. The participant met the mastery criterion for all four of the targeted skills. 

These data indicate there were four demonstrations of effect and zero non-

demonstrations, supporting a functional relation between the implementation of the 

intervention and increases in his phonemic awareness skills as measured by daily probes. 

Table 4.19 

Effect Estimates by Participant 

Participant 
1 2 3 4 

Skill SMD τ SMD τ SMD τ SMD τ 
Counting 2.74 .709 3.62 .756 6.06 .667 6.77 .650 
FSID — — — — 26.75 .893 — — 
Blending — — — — — — 3.07 .778 
Segmenting — — — — 2.36 .710 5.70 .704 
Deleting — — — — 5.89 .710 3.99 .518 
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Table 4.20 

Baseline Trend Statistics by Participant 

Participant 
1 2 3 4 

Skill Tau p Tau p Tau p Tau p 
Counting -.078 1.000 -.423 .224 .086 1.000 .365 .487 
FSID -.413 .032 * -.199 .351 -.173 .475 .523 .001 * 
Blending .074 .713 -.126 .522 .346 .023 * -.146 .522 
Segmenting .388 .033 * .140 .463 .025 .918 -.189 .303 
Deleting — — — — .163 .359 .158 .339 

* Asterisks represent statistical significance at the .05 level.

Statistical analyses. Estimates of the standardized mean difference (SMD) and 

Tau were calculated using R using the SingleCaseES package (Pustejovsky & Swan, 

2019) and code developed by Tarlow (2017), respectively. Tarlow’s (2017) procedures 

were used for the calculation of Tau due to concerns regarding the limitations of 

procedures reported by Parker et al. (2011). Specifically, when using Parker et al.’s 

procedures to calculate Tau-U, values greater than one were obtained that made 

interpreting the true effect of the intervention difficult. As is indicated in Table 4.20., 

baseline correction procedures were not necessary for any of the skills with effects 

reported in Table 4.19 as none demonstrated statistically significant trends during the 

baseline phase of the study. The intervention was not introduced to any of the skills with 

statistically significant baseline trends as reported in Table 4.20. For Tau, benchmarks of 

.20, .60, and .80 have been offered as representing small, moderate, and large gains 

respectively (Vannest & Ninci, 2015). Together, the SMD and Tau values obtained 

across participants and skills indicate that contextualized phonemic awareness 
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intervention resulted in a moderate to large improvement in skills over approximately 

seven weeks of individual intervention.  

 Post-test data. Gains were also observed on the CTOPP-2 and DIBELS-8 for both 

participants who completed the study as indicated in Tables 4.16-4.18. The current 

experimental design, however, does not allow for the conclusion of a functional relation 

between these gains and the intervention. Due to this lack of a functional relation, formal 

statistical analyses were not conducted on these measures and gains are reported above 

for descriptive and informational purposes only.  

 
Discussion 

 
 The present study investigated the use of a contextualized phonemic awareness 

intervention program for children at risk of reading failure. In reviewing the results for 

both participants three and four, the present study suggests that contextualized phonemic 

awareness interventions can be highly effective at remediating phonemic awareness 

deficits during a critical period in the general education curriculum. Medium to large 

gains were observed in almost every skill targeted during the intervention with the 

exception of participant four’s improvement in phoneme deletion representing only a 

small effect (τ = .518). At the end of the study, both participants who completed the study 

demonstrated improvements in their their risk classification in three or four areas 

benchmarked by the DIBELS-8, although the current experimental design precludes . At 

the end of the study, participant four was still identified as “at risk” in four of six areas 

that were identified at the beginning of the study. He did, however, make improvements 

on his phoneme segmentation fluency, nonsense words read correctly, and the accuracy 

of his oral reading. His reading rate, as indicated by the ORF-WRC measure, was still 
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slower than would be expected for a child of his age and suggests that he is still having to 

allocate substantial cognitive resources to decoding words. Although the number of 

words he read correctly in sixty seconds was still below expected levels, his improvement 

in accurately reading those words should not be discounted.   

Both of the participants who completed the intervention were enrolled in the 

second grade at the time of this intervention, where the curriculum shifts from learning to 

read to reading to learn. Students who lack foundational reading skills, including 

phonemic awareness, are unlikely to successfully make this transition and will experience 

widening gaps between their own reading abilities and those that are expected of them as 

they move forward in formal schooling (Suggate, 2016). Interventions such as the 

contextualized phonemic awareness intervention investigated in the present study can be 

helpful in developing the requisite skills children need to be successful readers. As 

children develop their phonemic awareness and basic reading skills, contextualized 

interventions provide a natural segue between the development of phonemic awareness to 

the acquisition of basic word decoding and related recognition skills. Within 

contextualized interventions, children are able to contact reinforcement related to the 

experience of reading while receiving the necessary support to successfully practice their 

target skills. 

As the present results suggest, work on phonemic awareness skills—even when 

contextualized—is not a panacea for children at risk of reading failure. Although 

improvements in multiple areas were seen in both participants who completed the 

intervention, both still needed continued work on reading fluency and participant four 

still demonstrated significant deficits in other areas as well. Although we did not formally 
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assess meaningful engagement with the text, previous research suggests that 

contextualized phonemic awareness interventions can be helpful in connecting reading 

and pre-reading skill work to this end goal (e.g., Ukrainetz, 2015). Anecdotally, 

participant four in particular was observed to increase his attempts to decode and take a 

more active role in the joint reading process at the end of the intervention. During the last 

week of the intervention, he specifically asked to be allowed to attempt to read the text on 

his own with the principal investigator providing support as needed.  

 Overall, the results of the present study are congruent with the existing literature 

indicating the efficacy of phonemic awareness interventions (Ehri et al., 2001; Suggate, 

2016). The present results extend the existing literature to include at-risk children who 

are older than have been previously included in the experimental literature under 

constraints common in applied settings. The observed effect sizes are also consistent with 

Suggate’s (2016) findings that interventions for children in second grade should generally 

incorporate some degree of combined phonemic awareness and phonics instruction. By 

contextualizing the phonemic awareness tasks presented to participants using the written 

text of the books, participants’ phonics knowledge was indirectly supported during each 

session of the present study. Furthermore, the observed effects are consistent with other 

studies in the literature indicating that phonemic awareness interventions implemented by 

speech-language pathologists can result in substantial gains (e.g., Gillon, 2000; Ukrainetz 

et al., 2009).  

 The present study indicates that speech-language pathologists can make 

substantial gains with at-risk children in a short period of time—in this case, 

approximately one quarter of a single school year. These results support a greater, more 
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direct role for speech-language pathologists in RTI procedures for children at risk of 

reading failure. Due to school-based speech-language pathologists’ ever-increasing 

workloads, however, future research should investigate how the effects of the present 

study translate when provided in a small group setting (Brandel, 2020). Future research 

should investigate how the effects of the current intervention are affected by its 

implementation in small or large group settings. Future research should also replicate the 

present study with more children and intervention sites, potentially utilizing a group 

research design based on the results of individual single case investigations.  

Service Delivery Methods 

Participants one and two participated in regularly scheduled sessions using a 

tablet and wireless hotspot provided to them by their school but connection issues were 

consistently a problem during sessions. Their guardian was present during most of their 

regularly scheduled sessions but maintaining their attention to session tasks remained 

difficult due to the free availability of competing activities in their home. Internet 

connectivity issues combined with off-task behavior substantially reduced the 

productivity of their sessions relative to participants three and four, as is evident above in 

Table 4.10. When comparing the productivity of their sessions to those of participants 

three and four, who received instruction via face-to-face instruction, it appears that there 

are more complex issues with the delivery of this intervention via distance learning 

methods.  

Due to the myriad issues experienced when attempting to deliver instruction to 

participants one and two via teleconferencing software, future research should continue to 

investigate ways to mitigate the negative influence of these factors on student outcomes. 
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For example, although connectivity issues might be a continuing issue, better 

communication with caregivers at the beginning of and throughout interventions might 

help to resolve some of the issues related to scheduling and the availability of competing 

activities. It is also possible that researchers and clinicians might need to negotiate the 

intensity of intervention with caregivers to avoid placing too many demands on families’ 

time if a lower intensity can provide comparable results.  

 
Limitations 
 

Although they missed over a third of their planned sessions, the administrative 

removal of participants one and two from the study is a limitation to the present work.  

Participants three and four demonstrated higher moderately high performance on 

several skills at baseline, though not at the level of fluency representing mastery in the 

present work. Despite the lack of overlap between the intervention and baseline phases, 

this moderately high level of baseline performance can also be considered a limitation to 

the present study as the strength of the intervention is unclear. Future research should 

include participants with lower baseline levels of phonemic awareness to measure the 

strength of the intervention for children not on the cusp of mastery prior to intervention.  

Finally, although data were collected on participants’ generalized phonological 

awareness using the CTOPP-2 as well as their basic reading skills using the DIBELS-8, 

the relationship between the intervention and these outcomes is unclear given the current 

multiple baseline across behaviors research design. Future research should utilize a 

different experimental design that can more explicitly identify what relationship, if any, 

exists between contextualized phonemic awareness interventions and the development of 

basic literacy skills, specifically word decoding. Future research should likely also more 
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directly incorporate graphemes into phonemic awareness training as is evidenced by the 

existing literature (e.g., Ehri et al., 2001; Suggate, 2016). 
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CHAPTER FIVE 
 

Conclusion 
 
 
 The present work confirms that phonemic awareness instruction can be incredibly 

effective for children at risk of reading failure while simultaneously indicating that it is 

not equally effective in all situations. With previous research indicating that blending and 

segmenting outcomes are of the greatest importance relative to reading outcomes, the 

present meta-analysis helps to clarify the factors specifically affecting phonemic 

awareness by outcome measure. Specifically, small to medium outcomes were observed 

across all five outcomes investigated which is more consistent with the meta-analytic 

work of Suggate (2016) than Ehri et al. (2001). Although the sample sizes for subgroup 

analyses were small, this information can still be helpful for both researchers and 

practitioners seeking to better understand how to maximize the strength of phonemic 

awareness instruction when working with at-risk children.  

 The results of the meta-analysis suggest that children at-risk of reading failure can 

make large gains even when phonemic awareness instruction provided later than is 

generally recommended, though these effects do appear to decrease overall as children 

age. This is critical knowledge for researchers and practitioners working with children 

whose schools rely on whole language approaches to reading instruction that minimizes 

code-based instruction (Chaney, 1990). Schools also have considerable flexibility in the 

personnel they ask to administer these interventions, with adequate gains demonstrated 

when instruction is delivered by computers, paraprofessionals, community-based 



110 

volunteers, teachers, and speech-language pathologists. With such a wide variety of 

providers available and capable of affecting positive change in students’ phonemic 

awareness skills, schools can allocate their individual resources appropriately throughout 

the RTI and special education frameworks to best meet their community’s learning needs. 

Consistent with that flexibility is the continued finding that individual, small group, and 

large group instructional arrangements are all capable of facilitating meaningful gains 

with this population. 

Unsurprisingly, the single case investigation of contextualized phonemic 

awareness instruction agrees with the broad results of the meta-analysis: phonemic 

awareness instruction can affect significant change in at-risk children. Contextualizing 

phonemic awareness instruction into the activity of reading is consistent with the findings 

of Ehri et al. (2001), Suggate (2016), and the present meta-analytic review regarding the 

incorporation of graphemes with children who have developed some knowledge of 

sound-symbol correspondence. Because word reading is the goal of phonemic awareness 

instruction, incorporating written words into phonemic awareness instruction is a logical 

and meaningful bridge between the abstract task of developing phonemic awareness and 

the more practical work of decoding unknown words. The results of the present single 

case investigation, although it did not include a formal component of phonics instruction, 

suggest that even indirectly targeting phonics through contextualized phonemic 

awareness training might facilitate gains on basic reading skills other than just the 

phonemic awareness skills that were trained. Future research should more directly 

investigate this relationship using a different experimental design. 
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 The gains observed in the present single case investigation are also consistent 

with the meta-analysis’ findings that more intervention is not always better. In 

approximately seven weeks, both participants who completed the intervention made 

substantial gains in their phonemic awareness and other basic reading skills. Such 

substantial gains in such a short amount of time enables students to move forward 

towards interventions more exclusively targeting engagement with written text—that is, 

reading and writing words rather than orally manipulating them. As the American 

education system continues to grapple with the effects of school closures and 

instructional breaks related to covid-19 during the 2020 and 2021 school years, 

interventions that show the potential to affect significant change in basic literacy skills in 

a short amount of time will be critical components of the RTI framework. 

 Future research should build on the present work by investigating how the effects 

of the present single case intervention are affected when implemented in small or large 

group settings, when delivered by educators other than speech-language pathologists, or 

when implemented with children who have more severe phonemic awareness deficits. 

Future research could also compare the indirect incorporation of graphemes into 

phonemic awareness instruction used in the present study to a more direct incorporation 

of phonics instruction. The present work in conjunction with the research conducted over 

the past twenty years confirms that phonemic awareness instruction is highly effective 

with a wide variety of children, including those at risk of reading failure. Continuing to 

investigate variables related to how such interventions are designed and implemented is 

critical to the development of more efficient methods for the prevention and remediation 

of reading disorders in children.  
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As indicated in the present single case investigation, session productivity is not 

consistent across children and contexts. Future researchers need to ensure that they are 

reporting not only the length, frequency, and duration of intervention, but also relevant 

information regarding the dosage of instruction being delivered to each child within 

individual sessions. Such metrics are critical to understanding why interventions work for 

some children and not for others, as is evidenced by the discrepancy in outcomes between 

participants in the present study. As the current meta-analysis suggests that even small 

samples can demonstrate reliable effects of phonemic awareness interventions, 

researchers need to take care to report information that allows consumers to understand 

relevant variables impacting the effects of intervention with specific children. Dosage 

reporting may help to further clarify questions that remain after the present meta-analysis, 

such as the optimal number of skills to be taught within one intervention and the optimal 

session length, frequency, and duration of intervention for children at risk of reading 

failure. To date, information regarding the dosage of phonemic awareness instruction 

delivered to research participants is almost never reported for consumers to review, but 

should be readily available to researchers if they utilize data collection procedures similar 

to those used in the present single case investigation.  

In summary, the present meta-analysis and single case investigation of phonemic 

awareness instruction provided to children at risk of reading failure confirm that this 

instruction is effective in helping these children acquire skills necessary for successful 

reading. Although phonemic awareness instruction is generally provided in kindergarten 

and first grade, the present work indicates that it can be effective with older children who 

lack these skills as well. Developing phonemic awareness in a contextualized manner 
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such as in the present single case investigation, where the principal investigator 

maintained responsibility for reading the text and setting the foundation for the 

participants to engage in multiple phonemic awareness skills, can allow even older 

children to contact reinforcement while engaged with otherwise inaccessible texts.  
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