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Abstract 

Efficient word reading skills are required by secondary students to comprehend 

academic texts.  Adolescents who continue to struggle with basic word reading 

experience decreased academic success and decreased motivation for reading.  The 

purpose of this study was to investigate the effects of a color-coded rime intervention 

(Sound Effects) on adolescents with word reading disabilities.  An initial single-case 

design study was conducted with three high school students to investigate the 

significance of Sound Effect’s use of color for supporting accurate vowel pronunciations.  

The color-cued rime condition resulted in increased accuracy of vowel pronunciations 

when compared to the baseline and uncolored rime conditions.  A second study used a 

comparison group design with 47 middle school students in grades 5-8.  Participants were 

assigned to one of three conditions: Sound Effects, Corrective Reading, or a no-treatment 

control group.  After 15 tutoring sessions neither of the intervention groups exhibited 

statistically significant gains on word reading variables, though both Sound Effects and 

Corrective significantly improved students’ spelling.  Results from a measure of reading 

self-concept indicated that students in the Corrective intervention experienced decreased 

reading attitude from pre- to post-testing.  A measure of social acceptability indicated that 

Sound Effect was perceived as acceptable to the participants.   
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CHAPTER I 

INTRODUCTION 

The ability to read printed words is a prerequisite to comprehending what is read.  

While oral language comprehension skills account for more variance in reading 

comprehension in the later school years (Catts, Hogan, & Adlof, 2005), quickly 

recognizing individual words continues to act as a gatekeeper to accessing and 

understanding print (Hoover & Gough, 1990).  Older students with significant word 

reading difficulties display marked deficits across other literacy skills including: spelling 

(Bhattacharya, 2006), vocabulary (Hock, et al., 2009), and writing performance (Juel, 

1988).  

Developing the necessary word recognition skills to cope with the demands of 

secondary content is no easy feat.  Anderson and Nagy (1992) have estimated that there 

are at least 180,000 words used across school-aged texts, but this estimate does not 

account for all of the content-specific words required by secondary education (Anderson, 

1996).  In order to comprehend more meaning-laden content reading passages, middle 

and high school students must have mastery over a considerable bank of functional words 

(Gough, 1983).  In order to acquire this many words during their school years, students 

will need to be able to independently decode words (Share, 1995).  Some research 

suggests that after only a few experiences successfully decoding a word, it becomes more 

easily recognizable (Share, 1999, 2004).  

The ability to instantly recognize a word and read it effortlessly has been called 

sight word reading.  It is a critical precursor to fluent word reading and, ultimately, 

reading comprehension (Ehri, 1998).  Evidence from Stroop measures, which assess 
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reaction time (e.g., individuals take longer to identify the color of the printed word green 

when it is printed in red ink), has suggested that sight word readers are able to recognize 

words automatically even when they are trying to ignore them (Ehri, 1998). Research has 

also indicated that while readers retrieve the pronunciations of sight words, they also 

retrieve information about the word’s meaning (Ehri & Rosenthal, 2007). Sight word 

recognition plays an especially important role as students begin reading advanced texts. 

Without a facility for word reading, students cannot analyze the complex language 

structures embedded in text because they are focused on word reading.  When cognitive 

resources are used for word identification, there are fewer resources available for 

comprehending text (Perfetti, 2007; Perfetti & Lesgold, 1977). 

At the root of significant difficulties with word reading are deeply entrenched 

language processing problems (Morris, et al., 1998; Shankweiler & Liberman, 1972).  

Unfortunately, research has suggested that individuals who struggle to process the sound 

structure of language do not out-grow this deficit (Francis, Shaywitz, Stuebing, Shaywitz, 

& Fletcher, 1996; Shaywitz, et al., 1999).  The emotional impact of poor reading skills is 

particularly troubling (Daniel, et al., 2006).  Adolescents with stagnant word reading 

difficulties read less than their peers (Cunningham & Stanovich, 1997), are less persistent 

in the face of challenging texts (Butkowsky & Willows, 1980), may be held back several 

grade levels (Neild & Balfanz, 2006), and are more likely to exhibit self-destructive 

behavior (Daniel, et al., 2006). 

Research related to the skills of older struggling readers with unaddressed deficits 

suggests that they struggle to make use of phonological information.  In fact, alphabetic 

skills often remain underdeveloped among older readers until they receive intensive 
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intervention (Torgesen, Rashotte, Alexander, Alexander, & MacPhee, 2003).  In a study 

comparing adults with reading disabilities to normally-developing children, researchers 

found that the children were better able than the adults to use sound-symbol information 

across the reading tasks (Greenberg, Ehri, & Perin, 2002).  Adults with reading 

disabilities had learned to rely on the appearance of words, because they had never 

acquired the ability to self-teach word reading through decoding.   Their performance in 

this study suggests that older struggling readers possess partial alphabetic skills, which 

makes reading words akin to a guessing game. 

Older students with reading disabilities also exhibit difficulties with spelling. 

Constructing words according to an agreed upon system of combining letters is 

extraordinarily challenging for individuals with poor word reading skills (Moats, 1996; 

Shaywitz, et al., 1999).  Though word reading and spelling are closely related and rely on 

the same knowledge sources, spelling is more difficult to execute than word reading 

because it requires the student to correctly represent and sequence all sounds in a word 

(Ehri, 2000).  Even if individuals with significant reading problems improve their word 

recognition skills and are able to interact with complex text, often their spelling ability 

remains significantly impaired compared to their peers (Bruck, 1993; Greenberg, et al., 

2002). 

Moats (1996) analyzed the spellings of 19 adolescent males with reading 

difficulties.  The participants were all attending a private school for students with reading 

disabilities and had received intensive remedial instruction.  Despite their exposure to 

high-quality interventions, these students continued to demonstrate significant difficulties 

with spelling.  Spelling errors for these older readers revealed faulty phonologic 



	  

4	  

processing that may be particularly resistant to treatment. 

Some research identifies vowels as being problematic for older readers (Bertucci, 

Hook, Haynes, Macaruso, & Bickley, 2003). Bertucci et al. found that adolescents with 

reading disabilities experienced difficulties differentiating between and producing closely 

articulated vowel sounds (e.g., /ɪ/, /ɛ/, /æ/)1.  Their findings suggest that students with 

reading disability exhibit a lacking awareness of the underlying sound structure of spoken 

vowels and, as a result, experience difficulty mapping these sounds onto print. 

Challenges with spelling and reading multisyllabic words may also reveal 

underlying difficulties with vowels (Bhattacharya, 2006).  Every syllable has a nucleus 

vowel, but research of adolescents with reading disabilities suggests that these students 

are unable to represent all vowels in their spellings of multisyllabic words.  Likewise, 

they experience difficulty in making use of vowels when reading multisyllabic words 

(Bhattacharya & Ehri, 2004).  

Empirical evidence suggests that adolescents can be taught reading and spelling 

skills during middle and high school (Abbott & Berninger, 1999; Calhoon, 2005; 

Calhoon, Sandow, & Hunter, 2010; Lovett, et al., 1994; Lovett & Steinbach, 1997; 

Lovett, Steinbach, & Frijters, 2000).  The interventions that have improved adolescents’ 

performance on these skills have focused primarily on teaching basic phonemes or rimes 

but have not necessarily focused on vowels in particular.  More recent evidence suggests; 

however, that facility with vowels is more impactful than other phonemes to later reading 

success (Savage & Stuart, 2006). 

Though some progress has been made in regards to improving adolescents’ 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1 For more information about the production of these vowel sounds see this website: 
http://www.uiowa.edu/~acadtech/phonetics/.  
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reading and spelling, this research has neglected to evaluate student motivation (Quirk & 

Schwanenflugel, 2004).  Students of all reading abilities exhibit less interest in reading as 

they enter adolescence (McKenna, Kear, & Ellsworth, 1995).  Struggling adolescent 

readers who have endured repeated failures are at particular risk.  They are less likely to 

persist in the face of difficult reading tasks and are less likely to believe themselves 

capable of acquiring reading skills in the future (Butkowsky & Willows, 1980; Nicholls, 

1979).  Research on adolescent readers must consider variables related to motivation and 

students’ satisfaction with instructional methods in order to produce socially significant 

solutions to decreased interest in reading (The Partnership for Reading, 2002). 

Attempts to address the needs of secondary students who continue to find word 

reading laborious have been met with varied results (Biancarosa & Snow, 2006).  Some 

have argued that adolescents require intensive remediation of basic language processing, 

resulting in pullouts during the school day in intervals lasting as long as two hours 

(Moats, 2004).  These intensive programs typically focus on teaching basic sound-symbol 

correspondences and single-syllable decoding (Archer, Gleason, & Vachon, 2003).  

Others have suggested that interventions addressing basic sound-symbol correspondences 

are necessary for a very small segment of the adolescent struggling reader population, 

and fluency training is seen as the most urgent instructional need (Buly & Valencia, 

2003).  Still others have argued against word-level instruction altogether (i.e., alphabetics 

and fluency), alleging that this type of instruction will result in further disengaged 

students (Ivey & Baker, 2004).  Finally, though there has been much discussion about 

motivation among struggling adolescent readers (Wigfield, 2004), there is little indication 

that remedial programs have explicitly evaluated their instructional approaches with 
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regard to motivational outcomes (Quirk & Schwanenflugel, 2004).   

The primary purpose of this study was to examine the effects of Sound Effects2 

(Dittmer, 2011), a basic reading intervention (referred to throughout as a subsyllabic 

intervention) on adolescent reading and spelling skills.  Sound Effects focuses on 

supporting adolescent struggling readers with medial vowel identification using rime 

units and is structured to provide basic decoding skills without decreasing students’ 

motivation for reading.  Prior to describing the primary comparison group study, chapter 

two will present findings from a single-case study, which used a multiple-baseline design 

to examine the importance of using color to support vowel identification in the Sound 

Effects intervention.  The next chapter will review the literature related to subsyllabic 

instruction for adolescents.  Within chapter four the design of the primary study will be 

presented. Sound Effects was evaluated in contrast to a widely used reading program 

(Corrective Reading, Engelmann, et al., 2008a), and a no-treatment control group.   

Corrective Reading teaches students to read individual phonemes and uses a Direct 

Instruction approach to teach decoding skills (Stein, Carnine, & Dixon, 1998).  Given the 

serious consequences of decreased reading motivation and attitudes among secondary 

students, this study will carefully consider these outcomes.  Chapter five will present 

results related to reading, spelling, reading self-concept and students’ satisfaction with 

their assigned intervention.  Finally, chapter six will review conclusions related to both 

the single-case study and the primary comparison group study.      

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
2	  Sound Effects uses color cues to support struggling readers as they retrieve and produce vowel sounds.  
Color-coded playing cards as well as a color-wheel game board are key elements of this instructional 
approach.  Because this scaffold is central to the intervention, the utility of color for supporting the correct 
identification of vowel sounds was examined prior to conducting the primary comparison group design 
study.    	  



	  

7	  

CHAPTER II	  

SINGLE-CASE STUDY 

The importance of color as a cue to vowel pronunciation is presumed to be a key 

element of Sound Effects and a feature unlike the scaffolds provided in other basic 

decoding programs (see Figures 3 and 4, p. 47-48).  In order to assess the importance of 

color within this instructional approach, an initial study was conducted.  A multiple-

baseline design was used to systematically investigate the following question: Does color 

support provide struggling adolescent readers with a meaningful cue to vowel 

pronunciations and, therefore, more accurate practice?  

Literature Review 

Individuals with significant word reading difficulties often exhibit deeply 

entrenched phonological deficits, which may prevent them from developing the ability to 

quickly access pronunciations of individual words (Ehri & Rosenthal, 2007).  Historically 

there have been many varied efforts to make segments of words more explicit to 

struggling readers.  Perhaps most famously, Samuel Orton argued that multisensory 

instruction was necessary because of a lack of hemispheric brain organization among 

struggling word readers.  These students, he argued, required the use of multisensory 

techniques, such as pairing alphabetic instruction with hand movements:   

Since, moreover, in the greater number of strephosympolics there is no frank 

disorder in the kinaesthetic function, we have made use of movement patterns to 

aid in eradicating confusions between twin letters and in maintaining consistent 

dextrad progress in assembling the units of the word. (Orton, 1937, p. 159) 
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Orton argued that word reading instruction should be paired with another modality 

(visual, auditory, or kinesthetic) in order to support brain function across both 

hemispheres. Research on reading disability has not supported Orton’s original notion of 

word reading disability as being equivalent to “word blindness,” but his ideas about 

reading instruction have remained influential (Ritchey & Goeke, 2006; Sheffield, 1991). 

At present, reading disability is understood to be a language-based disorder and 

individuals with reading disability tend to experience difficulties with verbal memory, 

phonological awareness, and rapid naming (Vellutino, Fletcher, Snowling, & Scanlon, 

2004).  More recent literature on memory devices, or mnemonics, has indicated that 

pairing such a device with reading instruction may support the encoding and retrieval of 

language related information (Wolgemuth, Cobb, & Alwell, 2008).  Hulme (1981) 

suspected that this was the case with the success of Orton’s multisensory approaches.  

Multisensory approaches may have proven helpful, Hulme reasoned, not because of 

neurological integration, but because multisensory techniques function as a memory 

device when paired with reading instruction.  

Memory devices have taken many different forms over the years, including peg 

words, sentences, or visual cues (Wolgemuth, et al., 2008).  In the case of the Sound 

Effects intervention, color is paired with specific vowel sounds to provide an additional 

pronunciation cue.  Because vowel sounds and their alphabetic representations are 

particularly challenging to readers of English (Treiman, Mullennix, Bijeljac-Babic, & 

Richmond-Welty, 1995), additional scaffolds or supported instruction may provide for 

more meaningful practice opportunities (Rupley, Blair, & Nichols, 2009).   
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Hines (2009) attempted to make early rime-reading instruction more meaningful 

by adding color coding to lessons for four first grade students who had been identified as 

at-risk for reading failure.  Students received one-on-one instruction in a book series, 

which highlighted specific rime patterns.  Students were taught short a vowel patterns 

and short e vowel patterns.  Short a rimes were color-coded with different shades of blue, 

while short e rimes were color-coded with different shades of red.  Instruction length 

varied considerably from student to student (two and a half to eight hours).  Three 

dependent uncolored word-reading measures evaluated student learning in the 

intervention.  The first measure consisted of words that were taken directly from the 

stories read during the intervention.  A second measure evaluated student’s ability to read 

uninstructed words that contained taught rime patterns.  A third and final measure 

assessed the participant’s ability to read short a and short e words in rime patterns which 

had not been taught during the intervention.   

Results indicated that the students were most successful reading words that had 

been directly taught during the intervention (students averaged a 73% increase over 

baseline).   The findings for generalization of rime instruction were somewhat lower.  

The students improved an average of 56% over baseline for the second measure, which 

evaluated their transfer of known rimes to unknown words.  On the final measure, new 

rime patterns with the same vowel sounds; students improved an average of 29% over 

baseline.  These findings suggest that color may provide a useful cue to students as they 

attempt to acquire word-reading skills; although, this study did not systematically 

evaluate non-color-cued instruction as compared to the color-cued rimes.  Because the 
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study was conducted with first grade students, it is also not clear if using color to make 

vowel sounds more explicit is applicable to older students.   

The purpose of this initial study was to assess the use of color cuing in the Sound 

Effects intervention. This investigation was designed to extend the work of Hines (2009) 

to older students with significant reading difficulties.  It was suspected that color-coding 

of vowel sounds provides a meaningful scaffold for older students and aids in the 

retrieval of vowel pronunciations.  In a previous ABAB design study (Mark, 2009), a 

middle school student with a reading disability reduced rime reading errors and increased 

speeded rime naming after the introduction of color-cued rimes.  This current study was 

an attempt to evaluate color cues through a more rigorous research design. 

Methods  

Participants were three male students from a rural Midwestern high school 

(pseudonyms Greg, Joseph, and Adam).  All were served by the school’s special 

education program. Greg was identified as having a mild cognitive disability, Adam was 

identified as having a learning disability, and Joseph was receiving services under the 

label of communication disability.  Greg, 18 years old, was a senior; whereas, Joseph and 

Adam were both 15 year-old freshman.  All three students were participating in general 

education classes (with the exception of a modified English course) and had not been 

receiving any word reading instruction during the Fall 2010 semester. 

The participants were identified using the following procedure.  Two special 

education teachers selected a group of high school students whom they considered to 

have the most profound word recognition difficulties.  The pool of identified students was 

then screened for participation using a rime reading measure (described below).  The 
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three lowest performing students on the rime reading measure were selected for 

participation in this study. Students’ parents signed consent forms to approve of their 

son’s participation.  Participants individually came to a quiet office within the school and 

were assessed twice daily for three weeks during their first period class and again at the 

end of the school day.  

Dependent measure. The study’s dependent measure consisted of visual stimuli 

displayed on presentation software (i.e. PointPoint®).  Each presentation contained one 

hundred slides; every slide displayed an image of a color-coded rime card from the Sound 

Effects intervention (see Appendix G).  The image was centered on a black background.  

The assessment was administered from a laptop computer and students were directed to 

read as many slides as they were able to in one minute.  Participants could advance the 

slides at their own pace using the computer’s keyboard.  Each administration session was 

audio recorded for later scoring.  Rime reading accuracy was calculated by dividing the 

total number of rimes read correctly by the total number of rimes attempted.  Rime 

reading accuracy was chosen as the dependent measure as it reflected overall increases in 

correct identification rather than increases in speeded rime reading alone.  In addition, 

accuracy, not speed, was considered more important achievement for the student 

participants. 

Design and phases. A multiple-baseline design across subjects was used to 

determine the differential effects of color-coding rime units on rime reading accuracy.  

The study contained three phases: baseline, practice with no color-coding, and practice 

with color-coding.   
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During the baseline phase the students were provided with no instruction.  They 

were asked to complete the rime card assessment for one minute.  The meaning of color-

coding was not explained to the students.   

In the second phase, students engaged in a single learning activity before 

completing the rime card assessment.  Onset and rime cards with no color were used as 

playing cards.  The cards were identical to those used in Sound Effects, except that they 

were not color-coded.  The instructional activity, a spin-off of the traditional card game 

War, allowed students to blend 30 rime cards with 30 onset cards.  For the blending 

procedure, students read the rime card (e.g., -ate) and then blended it with r- to make the 

word rate.  To play War, the student and instructor are each dealt 30 rime cards.  Both 

read their cards using the blending procedure previously described.  If one player makes a 

real word, while the other plays forms a non-word, the first player takes the played cards.  

If both players form a real word the players continue to lay cards until one player creates 

a real word.  If at any point during instruction the student read a card incorrectly they 

were immediately provided with the correct pronunciation and asked to repeat the correct 

pronunciation out loud.  After the student blended 30 rime cards with initial consonants, 

the rime card assessment was administered.  Again, the meaning of the color-coding on 

the assessment was not explained to the students.   

For the final phase students engaged in the same learning activity described 

above, although during phase three the students completed the instructional activity with 

color-coded cards and the meaning of the color was explained to the students.  If a 

participant read a card incorrectly they were provided with the correct pronunciation and 
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reminded of the color’s sound (e.g., “Remember, red says the sound A.”).  After playing 

War with the color-coded cards, students completed the rime card assessment. 

Interrater agreement. Two scorers checked all data points within all phases in 

order to ensure the reliability of students’ scores.  Percentage of agreement was 

calculated by dividing the lower accuracy score recorded from one observer by the higher 

accuracy score from the second observer and multiplying by 100%.  This resulted in an 

overall agreement of 93% across conditions and subjects. 

Results  

This study was designed to assess the effect of using color to cue three high 

school students with significant word reading difficulties to read rimes correctly.      

Table 1 provides specific data, organized by student, on the number of rimes read and the 

number of errors across each of the three phases.   

Table 1  

Rime Reading by Phase 

 

Student Rimes Read 
Correctly 

Errors Accuracy (%) Change from 
Baseline (%) 

Greg     
Baseline 15 9.2 62 --- 
No-color 14.6 6.9 68 6 

Color-cue 17.4 4.5 81 19 
Joseph     

Baseline 18 17.4 51 --- 
No-color 20.8 19.8 51 0 

Color-cue 17.5 3.5 83 32 
Adam     

Baseline 20.6 13.5 61 --- 
No-color 26.4 10.8 71 10 

Color-cue 16.2 5.8 74 13 
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As the percentage of change in rime cards read correctly in Table 1 indicates, the 

color-cueing condition resulted in improved rime reading accuracy over the baseline 

condition and uncolored rime card instruction. 

 

 
 

      
          Figure 1.  Results by student. 
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Figure 1 displays the participants’ performance over each phase.  Practice with 

uncolored rime cards did increase the rime reading accuracy of both Greg and Adam.  

Greg improved his accuracy 6% from baseline, while Adam improved 10% from baseline 

after practicing with the uncolored rime cards.  Both of these students started with greater 

accuracy than Joseph, whose baseline performance averaged around 51% accuracy on 

rime reading, roughly 10% lower than Adam and Greg.  Joseph experienced the largest 

gains over baseline during the color-cued phase, increasing accuracy 32%, compared to 

Greg (19% improvement) and Adam (13% improvement). It is worth noting that the 

color-cuing condition slowed the participant’s responses. Joseph and Adam notably 

decreased the number of rimes that they read during the color-cued condition.   

Though there is no ideal effect size calculation for single subject designs 

(Kratochwill, et al., 2010), the standard mean difference (SMD) was estimated for both 

the non-colored and color-cued phases for each participant.  This effect is calculated by 

determining the difference between the mean baseline score and the mean intervention 

score, and then dividing the sum by the standard deviation of the baseline data (Olive & 

Smith, 2005).  The SMD calculation produces an effect size value, unlike other proposed 

methods for determining the effect of a single-case design intervention (e.g., percentage 

of non-overlapping data), as it produces an actual effect size value (Cohen’s d). Results 

for the effect size calculations across phases and participants are reported below in Figure 

2. 
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        Figure 2.  Standard mean difference effect size by student and phase. 
 

 

The no-color instructional phase resulted in a range of effect sizes.  For Joseph, 

the no-color phase produced no notable effect, whereas for Greg and Adam effect sizes 

ranged from moderate (d =.39) to large (d = 1.98).  The color-cued phase, however, 

resulted in large effect sizes for all of the students ranging from 1.23 (Greg) to 3.53 

(Joseph). 

These findings suggest that color-coding rimes provided the participants with a 

useful cue for identifying the vowel sounds.  Though practice opportunities reading the 

uncolored rime cards resulted in some modest improvements for two students, the color 

support improved all students’ correct identification of rime units and vowel 

pronunciations over and above the increases achieved by practice without the color cue.  

Given that the color support associated with the Sound Effects intervention was found to 

enhance students’ identification of vowels, the next study will use a comparison group 

design to compared Sound Effects to another widely-used basic reading program and a 

no-treatment control group.   

Adam	   Joseph	  

Ef
fe

ct
 S

iz
e 

Greg	  



	  

17	  

CHAPTER III 

LITERATURE REVIEW 

Learning to efficiently read words necessitates alphabetic skills (Ehri, 1998).  

Unfortunately for many, acquiring facility with basic decoding skills is not an easy task.  

The English alphabetic system has 26 symbols that mimic speech sounds.  Individual 

letters give the impression that are natural divisions within words that can be easily 

detected, but foundational research in reading indicates that this is not the case 

(Shankweiler & Liberman, 1972).  Instead the process of segmenting words into smaller 

sounds can be considered an artificial task.  This is because the sounds in spoken words 

are co-articulated with no discernable divisions.  In order to learn to segment words into 

sounds, the reader must begin by practicing with individual letters and sounds, before 

rapidly reading whole words (Ehri, 2005; Stahl & Murray, 1998).   

According to some estimates, roughly 20% of all individuals will struggle 

learning to read (Shaywitz, 1996).  Because reading acquisition is not a natural process, 

difficulties with basic word reading, spelling, and fluency will persist as long as these 

skills are not addressed through intensive instruction (Juel, 1988; Shaywitz, et al., 1999).  

Correspondingly, there is no developmental window during which basic word reading 

skills must be taught (Francis, et al., 1996).  This may seem to suggest that basic 

alphabetic and word reading instruction for children and adolescents could be designed 

similarly; however, there are critical differences which impact how alphabetic instruction 

for adolescents should be structured. 

In order to better conceptualize how to provide basic word reading instruction to 

adolescents, the following literature review is divided into four areas: (a) models of word 
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reading acquisition, (b) subsyllabic units for instruction (phonemes and rimes), (c) 

subsyllabic instruction for adolescents, and (d) reading motivation and attitude.  Before 

reviewing reading research specific to adolescents, a well-accepted theory of word 

reading acquisition will be compared to a recent word acquisition model.  The more 

contemporary model of word reading centralizes the role of vowels, therefore the 

complexity of representing vowel sounds will be briefly considered.  Next, basic 

definitions for traditional word reading instruction using phonemes and rimes will be 

discussed.  The following section will review the literature related to alphabetic 

interventions for adolescents.  Finally, developmental shifts in adolescent motivation and 

attitude will be considered. 

Models of Word Reading Acquisition 

Unlike oral language reading, which develops with maturation through a series of 

fairly predictable stages, reading does not usually develop in the absence of instruction 

(Gough, 1993; Masonheimer, Drum, & Ehri, 1984; Share, 1999).  Individuals learning to 

read words using alphabetic skills, including older students, will often exhibit similar 

kinds of behaviors as they become more skilled at instant sight word recognition.  Ehri’s 

Phases of Sight Word Reading represents the progression of skill acquisition in alphabetic 

word reading.  A more recent theory, the Developmental Model of Reading Acquisition, 

by Savage and Stuart suggests that learning to read words is made particularly 

challenging by medial vowels.  Though all medial position letters are more difficult for 

readers to represent accurately, vowels are particularly challenging because of their 

highly variable representations in spelling.   

Phases of sight word reading. Ehri (1998) has proposed that word reading 
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acquisition in an alphabetic language such as English, is composed of several phases 

prior to sight word reading development including (a) Pre-Alphabetic, (b) Partial-

Alphabetic, (c) Full Alphabetic, and (d) Consolidated.  Central to Ehri’s Phases of Sight 

Word Reading is knowledge about how sounds correspond to single letters or letter 

combinations (i.e., grapheme-phoneme knowledge).  The Pre-alphabetic phase is 

characterized by children recognizing words on the basis of visual cues rather than 

grapheme-phoneme knowledge.  Because they do not possess a working understanding of 

how letters represent speech sounds, this phase is sometimes called visual cue reading 

(Ehri, 2005).  In a second phase, the Partial-alphabetic phase, individuals do not have 

complete knowledge of all phonemes and corresponding graphemes.  As a result, their 

ability to recognize words is made on the basis of their knowledge of some letter sounds, 

but they are not able to fully segment a word into its individual phonemes (Ehri & Wilce, 

1987).  In the Full alphabetic phase, readers can now fully decode words and, as a result, 

printed words are represented more accurately in memory.  As readers decode words 

repeatedly, they are able to begin to read words as sight words, rapidly processing the 

word with increasingly less cognitive effort (Perfetti & Lesgold, 1977).  Ehri and 

McCormick (1998) have suggested that the full alphabetic phase represents a significant 

turning point for the student.  Having a full understanding of letter and sound 

correspondences enables the student to begin processing novel words in a way that 

resembles more mature readers.  Though at the beginning of this phase word reading is an 

arduous task for students, they become rapidly more adept at decoding words by the end 

of this phase.  In the Consolidated phase readers are now able to utilize larger chunks of 

letters.  As they gain experience with reading a vast number of new words, students begin 
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to recognize similar patterns of letters (Treiman, Goswami, & Bruck, 1990).  Often times 

these patterns are meaningful morphemes, like -ed and –ing or they may be rime patterns, 

like –ime or –eam.  Making use of consolidated units enables the reader to read with 

greater speed and more adeptly (Juel, 1983).  Awareness of reoccurring and regularly 

spelled segments of English words also assists the learner in developing more appropriate 

phonetically legal spellings (Ehri, 1989).   These phases provide a framework for 

understanding how individuals become efficient word readers by acquiring facility with 

decoding (Share, 1995).   

The developmental model of reading acquisition. A more recent model of word 

reading acquisition expands upon Ehri’s transition from partial alphabetic skills to full 

alphabetic representation.  Savage and Stuart’s model of reading acquisition (2006) 

suggests that after initial word reading instruction, individuals are first able to represent 

boundary consonants, similar to Ehri’s notion of partial alphabetic knowledge.  Boundary 

consonants are the first and last letters in a word.  For example, the reader will first 

develop a representation of the word sit, as “s_t.”  Savage and Stuart propose that full 

alphabetic knowledge is hinged upon medial vowel acquisition or vowels in the middle 

portion of words.  In fact, in their research the ability to manipulate medial vowels 

predicted a unique 11% of the variance in reading ability at age eight after phonological 

skills were controlled for at age six (Savage & Stuart, 2006).  Though phonological tasks, 

particularly at the level of the phoneme, have been considered to have the most predictive 

validity for later reading, Savage and Stuart have specified that it is medial vowels which 

present the greatest challenge to readers and are most predictive of later word reading.  In 
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other words, the path to full alphabetic knowledge and the ability to access decoding 

skills requires a well-developed identity of medial vowels.  

 Developing the identity of individual phonemes is particularly challenging for 

medial sounds.  Novice readers must become skilled at hearing sounds within words in 

order to correctly code them with graphemes.  Individuals who are able to consistently 

hear and represent sounds within words have established the identity of these sounds.  

Coarticulated medial sounds are particularly difficult for readers to isolate, thus the 

identity of these sounds may be slower to develop (Stahl & Murray, 1998). 

Inconsistent vowels. Developing the identities of vowels presents a particular 

challenge in English. Vowels are acoustically prominent in words, which is why even 

struggling readers hear syllables (Shankweiler & Liberman, 1972). The alphabetic coding 

for vowels, however, is ambiguous.  There are roughly 15 vowels sounds in English, yet 

our alphabet transparently codes only a fraction of these sounds (Bertucci, et al., 2003).  

This non-transparent coding (lacking one-to-one correspondence between symbol and 

sound) causes difficulty for readers.  Though other languages, like Spanish, have a one-

to-one correspondence between vowel symbols and vowel sounds, English is far less 

straight-forward because it has more vowel sounds than vowel graphemes (Katz & Frost, 

1992). 

Treiman et al. (1995) studied the inconsistency with which our alphabet 

represents vowel sounds. Consider, for example, the pronunciations bead and head.  

Though the spellings appear identical, the vowel sounds are different. Within a series of 

studies, this team of researchers attempted to establish the extent to which vowels are 

unpredictable in single syllable English words. They identified and coded consonant-
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vowel-consonant (CVC) words from dictionary entries.  Once all CVC words were 

identified, they located all others words that shared at least one grapheme with the target 

word in order to determine the consistency in phoneme pronunciations from word-to-

word.  They found that consonants in the initial or front position of words were 

pronounced consistently 96% of the time.  Consonants in the final position in single 

syllable words were slightly less reliably pronounced (consistent 91%).  For vowels, their 

findings were quite different.  Medial vowels, the most common placement for vowels, 

were pronounced consistently only 51% of the time. For students already challenged with 

significant phonological difficulties, determining how to decode inconsistent 

representations of spoken sounds poses an additional hurdle. 

Phonemes and Rimes: Subsyllabic Units for Instruction 

Skilled word reading in an alphabetic language necessitates knowledge of 

subsyllabic units (Ehri, 1998; Lovett & Steinbach, 1997; Treiman, 1991).  As the name 

suggests, subsyllabic units are word parts that are contained within a syllable.  Because 

our written system is alphabetic it is necessary to understand how to combine individual 

letters or small groups of letters within words, rather than to read whole word as icons or 

logographs.  Traditionally, two types of subsyllabic oral language units that have been 

used to prepare students for basic word reading instruction: phonemes and rimes.  

Instructional approaches highlighting the importance of individual phonemes, or the 

smallest segments of sounds within words, have sometimes been called synthetic.   

The second type of subsyllabic units, rimes, are slightly more abstract and 

deserving of more description.  Rimes are defined as the vowel and following consonants 

within a syllable.  The consonant(s) preceding the vowel is often called the onset.  This 
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division between onset and rime, though seemingly arbitrary, is a reflection of how 

speech sounds naturally cluster within spoken words (Treiman, 1991).  Vowels are 

closely bonded to the consonants that follow them in a syllable and less closely bonded to 

the consonants, which precede them (Treiman, et al., 1995).  In other words, there is an 

inherent separation between the onset and the rime in single syllable words.  Treiman et 

al. (1995) investigated the utility of rime units among adult readers.  They identified the 

initial consonant and following vowel in a single syllable word as C1V, (first consonant 

and vowel) and the vowel followed by the second consonant(s) in a single syllable word 

as VC2 (vowel second consonant or a rime).  Their findings suggest that adult readers 

make use of VC2 units more easily than C1V portions of words.  Put another way, rimes 

can be more predictably pronounced than other clusters in single syllable words, like 

initial consonants and the following vowel (C1V).  Thus, rimes may be more useful 

guides for word pronunciations.   

Instruction that teaches onset and rime divisions between words has been called 

analogy instruction.  The name presumes that knowing rime units like –ack allow the 

reader to analogize the pronunciations of other words (e.g., back, lack, pack, rack) 

(Goswami, 1986).  Table 2 exhibits how the words shack and flip can be divided into 

these two subsyllabic units. 

There has been substantial debate regarding the significance of these two units in 

word reading acquisition and instruction.  In terms of reading acquisition, phonemic 

awareness has been demonstrated to have more predictive validity for later word reading 

ability (Muter, Hulme, Snowling, & Taylor, 1997; Nation & Hulme, 1997).  In other 

words, the ability to manipulate individual sounds within words is a more powerful  
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Table 2  

Divisions by Phoneme and Onset/Rime 

Word Individual Phoneme (Synthetic) Onset and Rime (Analogy) 

Shack /sh/-/a/-/ck/ /sh/-/ack/ 

Flip /f/-/l/-/i/-/p/ /fl/-/ip/ 

 
predictor of later reading than the ability to manipulate rimes.  When it comes to which 

unit is more significant for reading instruction, however, the picture is less clear.  Several 

studies have suggested that both units are useful for improving word reading (Juel & 

Minden-Cupp, 2000; Lovett & Steinbach, 1997; Savage & Carless, 2005). 

A comprehensive evaluation of the relative strengths of these two subsyllabic 

units was conducted by the National Reading Panel (2000).  The panel reviewed 39 

synthetic programs (e.g., DISTAR; Engelmann & Bruner, 1975) and 11 analytic 

programs (e.g., Edmark; Edmark, 2011), and a miscellaneous category that included 

phonics programs that did not fit a pure synthetic or analytic approach (generally because 

the study authors did not clarify which approach was used).  All three instructional 

approaches produced effect sizes that were significantly different than zero.  Synthetic 

instruction resulted in an effect size of d = 0.45, while analytic approaches resulted in an 

effect size of d = 0.27.  The difference between these two instructional approaches to 

teaching reading was not statistically different than zero (National Institute of Child 

Health and Human Development, 2000), suggesting that one method is not significantly 

more powerful in producing reading outcomes than the other and both may be useful for 

basic reading instruction.    
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Rime units as vowel stabilizers. Subsyllabic skills are often challenging for 

instructors to teach or for students to acquire because of the inconsistent nature of 

vowels.  Early and highly influential phonemic decoding instruction managed vowel 

sound inconsistency by teaching students to identify all of the potential sounds a vowel 

grapheme makes (Orton, 1937).  As Table 3 demonstrates, vowel sounds vary depending 

upon the consonants that surround them; the grapheme a makes different sounds in all of 

the example words below. 

Table 3 

Vowel Sound Variability 

Subsyllabic Unit Teach Example 

Phonemes All sounds a makes cat, bake, father 

Rimes Rime -at cat, fat, mat 

 
Instruction that uses rimes teaches the vowel and its following consonants as a combined 

unit.  Using rime units for instruction stabilizes vowels because the rime is the 

instructional unit, rather than the individual vowel.  In fact, Trieman et al. (1995) found 

that when vowels are combined with following consonants in single syllable words (i.e. 

rime units) the vowel sound became predictable 77 % of the time.  This is 26 percentage 

points higher than vowels presented in isolation.  In other words, rime units may serve a 

function beyond analogizing.  They provide additional predictability to the reading and 

spelling of medial vowel sounds.  This quality of rimes, to stabilize variable vowel 

pronunciations, may add to their utility in basic reading instruction. 

Traditionally, theories of word reading acquisition have not explicitly addressed 

the differences between consonants and vowels.  Savage and Stuart’s (2006) model of 
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reading acquisition adds to the literature by suggesting that boundary consonants are a 

more-easily-acquired prerequisite to identifying medial vowels.  Given the research that 

finds that adolescents with word recognition challenges possess partial alphabetic skills, 

this theory may provide insight into how to help older students with lingering 

phonological deficits.  Likewise, rime units may be useful for adolescent reading 

instruction as they provide more predictability to vowels. 

Subsyllabic Instruction for Older Students 

Word reading instruction for adolescents usually takes two forms: subsyllabic 

decoding instruction and word analysis, sometimes called word study.  Word analysis 

includes instruction that focuses on word-reading skills like multisyllabic decoding and 

affix instruction (Curtis, 2004).  Word analysis is generally prescribed for students who 

are reading just below grade level and who have mastered single syllable decoding, 

whereas basic subsyllabic instruction is recommended for students who are reading 

significantly below their peers and lack basic decoding skills (Archer, et al., 2003). 

The research reviewed here will include studies of basic subsyllabic instruction 

for adolescents, although the Abbott and Berninger study (1999) does include aspects of 

both basic decoding and word analysis instruction.  While commercial programs for 

adolescents have gained more prominence, as adolescent literacy has become a political 

buzzword (Biancarosa & Snow, 2006; Deshler, Palincsar, Biancarosa, & Nair, 2007), 

surprisingly few of these programs have a corresponding evidence base (Slavin, Cheung, 

Groff, & Lake, 2008).  As a result, this section will focus on research studies of 

instructional approaches that have been designed by researchers specifically for 

adolescent readers.  
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Lovett: Rimes or phonemes. Lovett and her colleagues from the University of 

Toronto designed a series of studies analyzing the effectiveness of two subsyllabic 

interventions on students reading below the 25th percentile on word reading measures, 

one focused at the level of the phoneme and the other on rimes (Lovett, et al., 1994; 

Lovett, Lacerenza, et al., 2000; Lovett & Steinbach, 1997).  The first program, 

Phonological Analysis and Blending/Direct Instruction (PHAB/DI) was based on the 

Direct Instruction Model from the University of Oregon (Stein, et al., 1998).  The 

program focused on synthetic blending of phonemes over the course of 35 sequenced 

lessons.  The second program, Word Identification Strategy Training (WIST), taught 

participants four strategies (a) using rime based units to analogize to new words (b) 

identifying known parts of words (c) trying different vowel pronunciations within words 

and (d) segmenting affixes from multisyllabic words.   

In the initial study (Lovett, et al., 1994), 62 students ages 7 to 13 were randomly 

assigned to either treatment and received thirty-five 60-minute sessions and were 

instructed by trained special education teachers.  Results indicated that both groups made 

statistically significant gains on both print-based (i.e., word recognition) and speech-

based (i.e., phonological) measures.  Slight differences in performance were revealed on 

transfer measures with the WIST group performing better on real word identification; 

whereas, the PHAB/DI group performed well on the identification of both regular and 

irregular words.   

In a follow-up study, Lovett and colleagues (Lovett & Steinbach, 1997) used the 

same programs to assess growth across a similar set of basic word reading skills with 122 

students in grades two through six (the dose remained 35 hours).  The primary purpose of 
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the study was to determine the extent to which students were responsive to intensive 

instruction at different ages.  Students in all age groups exhibited the same level of 

growth after the 35 lessons, suggesting that there is no developmental window during 

which word reading is best acquired, rather similar growth in word reading skills can be 

achieved across grades two through six.  In terms of instruction within the interventions, 

the findings from the previous study were again replicated; students in both programs 

made significant gains across word recognition and non-word tasks. 

More recently, this research group assessed the effects of combining these two 

successful subsyllabic programs to determine if the combined programs produced 

stronger results and to determine the best order in which to present these interventions 

(Lovett, Lacerenza, et al., 2000).  The study involved 85 students ages 7 to 13 scoring at 

least two standard deviations below age level expected norms on word reading measures.  

Using a sequential crossover design, they created five different treatment groups (a) 35 

hours of PHAB/DI followed by 35 hours of WIST (b) 35 hours of WIST followed by 35 

hours of PHAB/DI (c) 70 hours of WIST (d) 70 hours of PHAB/DI and (e) 35 hours of a 

strategy course (e.g., organization and study skills) followed by 35 hours of math 

instruction.  A linear trend analysis revealed that both the PHAB/DI and the WIST 

interventions, separately and combined, resulted in significant gains (1 to 1.5 standard 

deviations) on non-word and word recognition assessments.  The finding also revealed 

that linear trends were steepest when the PHAB/DI and WIST were combined; the order 

of presenting these instructional approaches did not affect gains on any of the measures. 

Abbott and Berninger: Adding word study. Abbott and Berninger (1999) built 

upon the Lovett studies and conducted a small scale study with 20 students in grades four 
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through seven to assess the benefit of adding word analysis instruction with traditional 

decoding instruction. Marcia Henry’s Words program (1990) was used for this purpose.  

Participants were randomly assigned to one of two groups, the primary difference 

between the groups being the instruction provided through the Words program.  Sixteen 

hours of one-on-one tutoring was provided to the participants for an hour each week.  The 

tutors were graduate students in school psychology or education.  In order to assess 

growth, the design included phonological and orthographic measures that were assessed 

as pre- and post-tests, as well as select measures that were collected at an additional 

midpoint.  Repeated-measures analyses of variance assessed growth from the beginning 

of the study to the end, while hierarchical linear modeling (HLM) was used to model 

growth on the measures that were taken at three points.  Both intervention groups 

exhibited statistically significant improvement on all measures except non-word reading 

efficiency and an orthographic measure.  There were no differences, however in gains 

between the two intervention groups.  In other words, the addition of structural analysis 

training did not result in meaningful gains for the group that received instruction in 

Words.  Overall, 16 hours of subsyllabic instruction resulted in approximately one-third 

of a standard deviation of growth.   

Calhoon: Structuring adolescent instruction. Another set of studies on 

subsyllabic instruction for adolescents comes from Calhoon (2005; 2010).  In an initial 

study she combined the Fuchs’ Peer Assisted Learning Strategies (PALS; Fuchs & Fuchs, 

2011) with Linguistics Skills Training (LST; Calhoon, 2003) for sixth, seventh, and 

eighth grade students in special education English classes.  PALS is a intervention for 

improving the reading achievement of students. Through PALS, students are taught 
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reading comprehension strategies and peers provide additional opportunities for practice 

through a peer-tutoring model.  The LST program teaches subsyllabic units (Calhoon 

refers to subsyllabic instruction as linguistic skills) using diacritical-like markers to 

distinguish between long and short vowel sounds and consonants and vowels.  The 

program begins at the level of the phoneme and gradually moves to larger rime units.  

Classrooms and teachers were assigned to either the PALS/LST treatment group or a 

contrast group.  The instruction in the contrast group consisted of Saxon Phonics (Austin 

& Simmons, 2011) for the subsyllabic instruction and the SRA Corrective Level C Skill 

Acquisition, a scripted comprehension program.  The experimental condition received 51 

hours of instruction in LST and 34 hours of PALS.  The contrast group received 36 hours 

of decoding, spelling and fluency training, along with 49 hours of vocabulary and 

comprehension instruction.  Significant differences were found between groups with the 

PALS/LST group outperforming Saxon/Corrective on Letter-Word ID, Word Attack, and 

Passage Comprehension. 

In a recent study, Calhoon, Sandow, and Hunter (2010) attempted to determine 

the most effective way of organizing instruction for adolescents with reading disabilities.  

They contended that reading interventions for adolescents have been developed similar to 

programs for younger children.  Adolescents will likely require many of the same skill 

instruction (e.g., decoding, fluency, comprehension).  Still, they suggest, it does not 

necessarily follow that the delivery of instruction should be presented with the same 

structure that is given to younger children.  Expanding upon the findings from the 

previous studies, they assessed three different arrangements of instruction: Alternating, 

Integrated, and Additive (see Table 4).  Alternating consisted of a modified version of the 
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LST/PALS program, now called RAMP-UP.  The program was divided into a series of 

modules including subsyllabic skills, spelling, reading fluency, and reading 

comprehension.  It was structured as before with 60% subsyllabic instruction, 40% 

comprehension instruction. 

Table 4 

Calhoon Study Module Instruction 

Module Weekly Instruction Time (%) 

 Monday Tuesday Wednesday Thursday Friday  

Alternating       
Subsyllabic  ✓ ✓  ✓ 40 

Spelling      --- 

Fluency      --- 
Comprehension ✓   ✓  60 

       
Integrated       

Subsyllabic  ✓ ✓  ✓ 38 

Spelling  ✓ ✓  ✓ 14 

Fluency  ✓ ✓  ✓ 8 

Comprehension ✓   ✓  40 

       

 Block Instruction  

  
Additive 1st 7-week 2nd 7-week 3rd 7-week 4th 5-week  

Subsyllabic ✓ ✓ ✓  65 

Spelling  ✓ ✓ ✓ 17 

Fluency   ✓ ✓ 6 

Comprehension    ✓ 12 

 

The Integrated and Additive approaches consisted of various configurations of the 
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modules in RAMP-UP. The Integrated program was modeled after many of the large 

commercially available reading programs (e.g., Saxon Phonics, Wilson Reading, 

Language!), as it integrates spelling (14%) and fluency (8%) with subsyllabic skills 

(38%) three days each week and teaches comprehension (40%) two days per week.  In 

other words, it integrates all instruction at once.     

The final Additive model was based on LaBerge and Samuels’ model of 

automaticity (1974), which influenced how the Additive model was structured and how it 

presented new skills.  The Additive model was intended to develop automaticity on 

subsyllabic skills before attempting to add other forms of reading instruction.  The course 

was divided into four 7-week segments.  During the first segment, the focus of instruction 

was entirely upon subsyllabic skills.  In the second segment, spelling instruction was 

added.  Fluency skills were introduced in the third seven-week segment.  In the fourth 

segment subsyllabic skills were removed and comprehension was added to existing 

spelling and fluency instruction.  Students in all modules received instruction 45 minutes, 

five days a week, for 26 weeks. 

A series of repeated-measures analyses of variance (ANOVAs) showed that all 

three modules resulted in statistically significant gains from pre to post testing, including 

word reading skills, fluency, and comprehension.  The Additive module statistically 

outperformed the Integrated and Alternating models on subsyllabic skills, spelling, and 

comprehension.  The Integrated and Alternating model performed slightly better on the 

fluency assessments.   

Subsyllabic instruction findings. The studies described above for the various 

reading programs have significant implications for structuring word-reading interventions 



	  

33	  

for adolescents at the subsyllabic level.  First, these studies suggest that subsyllabic 

instruction can result in meaningful gains for adolescent readers with significant reading 

disabilities.  This is significant because instructional time for secondary students cannot 

be squandered.  Exposure to high-quality instruction in content area classes is highly 

predictive of post-secondary outcomes (Adelman, 2006).  As a result, any time that 

removes an adolescent from content-area instruction must result in meaningful outcomes 

for the student.   

Second, the Lovett studies indicate that both instructional approaches, phonemic 

(synthetic) and rime-based (analogy) resulted in significant gains for students reading two 

standard deviations below age-expected norms on word reading measures.  This suggests 

that learning subsyllabic units, whether as fine grained as individual phonemes or 

chunked rime units, may prove useful for adolescents learning basic decoding skills.  

Previous research has suggested that students need phonemic skills before they are able 

to make use of rime units (Ehri & Robbins, 1992).  The findings from the Lovett study 

may suggest that adolescents with significant reading disabilities posses some phonemic 

skills, but remain unable or inconsistent at medial vowel identification.  Thus, both 

phonemic and rime approaches provide additional instruction on medial vowels. 

Third, the Lovett and Abbott studies suggest that meaningful subsyllabic 

instruction can take place over a very short period of time.  The Lovett studies provided 

students with 35 hours of intervention, while the Abbott and Berninger study provided 

only 16.  This is again meaningful when considering the importance of allowing time 

during the school day for content-area instruction.  Understanding how to provide 

socially significant but brief interventions to adolescents with reading disabilities is 
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especially important to consider, especially given the lengthy nature of many 

commercially-available reading programs (Deshler, et al., 2007; Moats, 2004).  

Finally, the Calhoon studies provide insight into how instruction for adolescents is 

most meaningfully structured.  In the initial study, subsyllabic skills and reading 

comprehension instruction were combined and achieved statistically significant gains 

over the contrast intervention.  The most recent study attempted to determine the best 

way to structure programming for adolescents with reading disabilities.  The success of 

the Additive model has significant implications for researchers and practitioners alike.  

Specifically, it suggests that adolescents with reading disabilities are in the greatest 

position to benefit from spelling, fluency, and comprehension instruction after 

subsyllabic skills have become increasingly automatic. 

Reading Motivation and Attitude 

A notable omission in the studies reviewed to this point, is the absence of social 

validity data.  In other words, there is no specific feedback about the interventions 

provided by the student participants.  Though the content of basic word reading 

instruction may not change significantly from childhood to adolescence, motivation and 

attitude towards reading undergo meaningful changes as students transition from 

elementary school to middle school (Anderman, Maehr, & Midgley, 1999).  Instructional 

approaches for adolescents must be palatable to students or well-intentioned programs 

may result in a decreased willingness by these students to engage with print.  This final 

section will review three studies that provide insight into affective changes experienced 

by adolescent readers.   

Butkowsky and Willows (1980) assessed the difference between good and poor 
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adolescent readers on: task expectancy (i.e., how well they expected to perform), causal 

attribution (i.e., what did they attribute success to?), and expectancy shift (i.e., after 

completing a task, how do they predict they would do in the future on the same task).  

The researchers asked 72 males between ages nine and twelve to complete five 5-letter 

anagrams.  The students had been selected for the study on the basis of reading 

achievement scores.  These scores formed three groups: poor readers, average readers, 

and above average readers.  Prior to beginning the task, the participants were asked to 

predict how well they thought they would do on the puzzles (task expectancy).  After 

completing the task, students were asked to attribute their success or failure on the 

anagram task to one of the following: ability, effort, task difficulty, or luck (causal 

attribution).  Finally the experimenter asked the participant how well they predicted they 

might do on an additional set of anagrams (expectancy shift).   

They found that lower ability students were more likely to have lower expectancy 

of success prior to initiating in the task.  Likewise, poorer readers were more likely to 

give up more quickly than higher achieving students.  In terms of causal attributions, low 

achieving adolescents in this study were more likely to attribute success to external 

causes (i.e., luck) and were more likely than their peers to attribute failure to internal 

causes (i.e., ability).  Finally, the low achieving readers seemed to be more affected by 

failure, as they were statistically less likely to predict success on future reading anagrams. 

In an earlier study, Nicholls (1979) sought to understand how causal attributions 

for reading change with age.  Five hundred and forty students from grades two, four, six, 

and eight were included in the study.  Participants completed two measures: one required 

the student to indicate how successful they perceived themselves in reading as compared 
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to the peers in their class.  Students also completed an attribution measure, which asked 

them to consider a time they experienced success and failure in reading and to attribute 

that success to effort, luck, or ability.   Finally the students’ teachers ranked the students 

in their class by reading achievement in order to categorize the participants by ability. 

Nicholls found a significant positive correlation between young students’ 

perceived attainment and attributions of success to effort.  Younger students with low 

ability were more inclined to rank themselves successful readers and attribute success to 

effort, in spite of their difficulty with reading.  Older poor readers were more likely to 

perceive themselves as poor readers and attribute performance to low ability.   

McKenna, Kear, and Ellsworth (1995) examined reading attitudes across grades 

one through six in a national survey using the Elementary Reading Attitude Survey 

(McKenna & Kear, 1990).  Rather than administer a reading ability test along with the 

survey, they asked the teachers of the students taking the survey to categorize students as 

above average, average, or below average.   

Their findings indicated that attitudes towards both recreational and academic 

reading significantly decline across grade levels.  In terms of reading ability and attitude, 

all readers again display reductions in attitude.  The most significant decreases in reading 

attitude are for average and below average readers, with the poorest readers exhibiting the 

steepest declines until reaching their lowest attitude towards reading in the sixth grade.  

Considered together, these findings indicate that experiences of failure in reading 

take hold very quickly among adolescents and their willingness to persist on tasks and 

feelings of reading ability decrease with each failure. Likewise, attitudes towards reading 

decline as students get older.  At the greatest risk of decreased attitudes towards reading 
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are the poorest performing students.  Additional research has also indicated that struggling 

readers read less (Cunningham & Stanovich, 1997) and, as a result, remain significantly 

lower performing than their peers.  Meanwhile high performers continue to advance their 

reading skills as they engage in reading activities, thereby increasing the gap between 

normally-achieving students and students with reading disabilities (Stanovich, 1986). 

Purpose of this Study  

The studies reviewed here point to several meaningful findings to consider in 

designing instruction for adolescents with basic decoding difficulties.  As the reading 

theories presented suggest, students who have not acquired full alphabetic skills are likely 

struggling with developing phoneme identities for medial vowels (Savage & Stuart, 

2006).  In terms of interventions for adolescents, there is some evidence to suggest that 

older students with significant reading disabilities are as responsive to subsyllabic 

instruction as their younger counterparts (Lovett & Steinbach, 1997).  These studies 

indicate that meaningful gains could take place over a relatively short period of time 

(Abbott & Berninger, 1999; Lovett, et al., 1994; Lovett & Steinbach, 1997).  Also, the 

structure of reading interventions for older students may be best structured if basic skills 

(e.g., subsyllabic) are automatized before moving on to higher-order skills, like fluency 

and reading comprehension (Calhoon, et al., 2010).  Finally, none of the intervention 

studies cited above assessed outcomes related to motivation during or after their 

interventions.  Given the steep declines in reading motivation and attitudes among 

struggling adolescent readers (McKenna, et al., 1995), assessing students’ motivation and 

the palatability of interventions is critical if we are to increase adolescents’ willingness to 

engage with academic texts. 
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In an effort to further extend the literature on instruction for adolescents with 

word reading disabilities, this study will assess a new subsyllabic reading intervention.  

In keeping with the latest reading acquisition theory, this instructional approach, called 

Sound Effects, focuses specifically on medial vowels.  The Sound Effects intervention 

color codes medial vowels within rime units.  The use of rime units is intended to provide 

additional support to students who may be struggling with correctly identifying vowel 

sounds.  The Sound Effects program is not intended as a comprehensive remedial reading 

program, rather it is designed to function as a subsyllabic instructional component that 

may be used to increase word reading identification prior to beginning more advanced 

reading instruction.  Finally, the Sound Effects lessons contain activities that resemble 

traditional card games, which are intended to engage adolescent readers.   

Although the Sound Effects intervention has been used in clinical settings with 

success, the present study represents a first attempt to formally investigate the 

effectiveness of this instructional approach.  For this reason, this study will examine 

Sound Effects – a rime based approach – in contrast to a widely used synthetic reading 

approach, Corrective Reading and a no-treatment control group.  Given, the importance 

of instructional time for adolescents, the success of previous studies in producing gains 

over a brief period of time, and gains achieved using Sound Effects in clinical settings 

after brief instruction, this study will examine the effects of these interventions over the 

course of 15 lessons.  Measures assessed in this study will include word-reading, spelling, 

and motivation measures.  Multiple spelling measures were used, as spelling represents 

another way to assess students’ understanding of subsyllabic skills and the identities of 

medial vowels (Ehri, 2000). 
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Research Questions 

This study’s primary purpose is to investigate the utility of the Sound Effects 

intervention as a subsyllabic intervention.  Additionally, students will provide input 

regarding the palatability of the intervention.  Specifically the following four questions 

will be addressed:  

1.  Is the performance of students who receive instruction in Sound Effects 

significantly different from students receiving synthetic reading instruction 

(Corrective) and students receiving no treatment on word reading measures (non-

word, word recognition, and passage fluency) after 15 hours of instruction? 

2. Is the performance of students who receive instruction in Sound Effects 

significantly different from students receiving synthetic reading instruction 

(Corrective) and students receiving no treatment on measures of spelling after 15 

hours of instruction? 

3. What is the effect of word reading instruction for students receiving Sound 

Effects and Corrective on a measure of reading self-concept after 15 hours of 

instruction? 

4. Is the Sound Effects intervention socially acceptable to adolescent struggling 

readers on a measure of program satisfaction? 
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CHAPTER IV 

METHODS 

Setting 

This intervention study was conducted at two middle schools (referred to as the 

primary site and the supplementing site) in the Midwest during the fall of the 2010-2011 

school year.  The primary site had agreed to host the study, but did not have enough 

students with word-reading scores low enough to qualify for the project.  As a result the 

majority of the participants, who were recruited from the primary school, were randomly 

assigned to the two interventions, while a supplementing school provided additional 

control students.  The primary intervention school site served 392 students in grades five 

through eight.  The vast majority of students (96%) at this school identified themselves as 

Caucasian. Approximately 58% of the student body received free or reduced-price lunch.   

The supplementing school site was used to provide 10 control group students (the 

six remaining control students were drawn from the primary school).  It served a 

population of 299 students, 98% of whom was identified as Caucasian.  Thirty-one percent 

of the student body at the supplementing school qualified for free or reduced-price lunch. 

Participants 

The initial sample consisted of 54 students in grades five through eight across the 

two schools; ten of these students were drawn from the supplementing school to serve as 

controls.  Students at the primary school were screened to identify struggling word 

readers using the Test of Silent Word Reading Fluency (TOSWRF(Mather, Hammil, 

Allen, & Roberts, 2004).  Students scoring at or below the 30th percentile on the 

TOSWRF were identified as potential candidates for the project. 
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Next, school staff provided information verifying that the students identified by 

the TOWSRF had word-reading difficulties.  This determination was made based upon 

teacher confirmation or recent failed state reading assessment scores.  The 31 students 

initially identified by this screening process were randomly assigned to either the Sound 

Effects or the Corrective Reading intervention.  Three students moved after pretesting or 

shortly after the intervention began, and two students dropped out of the study.  Both of 

the students who dropped out of the study had been assigned to the Corrective Reading 

intervention.  To identify control students at the supplementing school, the same 

screening procedure described above was used; twelve students were identified using the 

TOSWRF as potential controls from the supplementing school.  In order to verify that the 

supplementing control students could reasonably be considered to be part of the same 

population of students that were identified at the primary school, a propensity analysis 

was conducted (see below).  Two of the twelve students from the supplementing school 

control group were removed from the study based on this analysis.  Given the limited 

number of control students identified at the supplementing school, an additional six 

students were located at the primary school for the control group.  All had either been 

absent for the initial administration of the TOSWRF or their original scores had been 

inadvertently missed during the identification process.  The final sample consisted of 47 

participants, 15 Sound Effects participants, 16 Corrective Reading participants, and 16 

controls.  Thirty-seven of the participants were from the primary school and ten students 

selected for the study from the supplementing school.   

Table 5 lists the demographic data collected from study participants.  The sample 

consisted of 18 females and 29 males.  Students ranged in age from 10 to 15.  Forty-six of 
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the participants identified themselves as Caucasian, while only one student identified 

themselves as African American.  In terms of disability, just over half of the students 

received Special Education services (n = 27), whereas 20 students had not been identified 

for services.  Most of the students receiving individualized services were identified under 

the label of Specific Learning Disability.  Thirty-seven or 79% of the participants 

received free or reduced lunch.  In terms of reading scores on the TOSWRF, the sample 

had a mean standard score of 83.47 (SD 6.47).  This corresponds to the 13th percentile or 

word reading skills comparable to that of readers in the fourth grade (see Table 5 for 

TOSWRF scores according to group).   

Propensity Analysis  

Due to a limited number of students reading below the 30th percentile at the primary 

school, a nearby school was contacted to participate in the project as a supplementing 

school.  To ensure that the selected students at the supplementing school were appropriate 

matches to the original sample from the primary school, a propensity analysis was 

conducted (Table 6).  Propensity scores estimate the probability of being assigned to a 

group on the basis of a set of covariates (Rosenbaum & Rubin, 1983). In this case, scores 

from the TOSWRF and the Test of Word Reading Efficiency- phonemic decoding subtest 

(TOWRE; Torgesen, Wagner, & Rashotte, 1999) functioned as covariates, as both word 

recognition and non-word reading or decoding ability were considered critical variables in 

this study. 
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Table 5 

Participant Demographic Data 

Category Sound Effects Corrective Reading Control 

Gender    

Male 40% 81% 63% 

Female 60% 19% 38% 

Age    

M (SD) 12.3 (0.9) 12.4 (1.5) 12.6 (1.15) 

Ethnicity    

Caucasian 14 16 16 

African American 1 --- --- 

Disability Type    

LD 5 5 5 

Speech/Language 1 1 1 

OHI (ADHD) --- --- 1 

Mild Cognitive Impairment --- 1 2 

Emotional Disability 1 2 2 

No Label 8 7 7 

Free/Reduced-Price Lunch 73% 69% 88% 

TOSWRF     

Mean Standard Score (SD) 85.27 (3.35)  81.19 (8.53) 84.06 (6.01) 

Mean Grade-level Equivalent 4.4 3.7 4.2 
 

Propensity scores estimate the probability of being assigned to a group on the basis 

of a set of covariates (Rosenbaum & Rubin, 1983). In this case, scores from the TOSWRF 

and the Test of Word Reading Efficiency- phonemic decoding subtest (TOWRE; Torgesen, 

et al., 1999) functioned as covariates, as both word recognition and non-word reading or 
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decoding ability were considered critical variables in this study.   

In mathematical terms, the propensity score, , can be understood as the 

probability of being part of the original sample population (z = 1 or 0), given the 

observed covariates (x).   

 

Table 6 

Propensity Analysis for Final Sample 

 Group Assignment   

 Predicted  

Observed Supplementary  Primary   

 

Percentage Correct 

Supplementary 2 16  89% 

 100% Primary  

 

0 31 

 96% 

 

Propensity scores were calculated using logistic regression (Hahs-Vaughn & 

Onwuegbuzie, 2006).  Group assignment to either the supplementary sample or the 

primary sample was used as the dependent variable, while TOSWRF and TOWRE scores 

were entered as predictor variables.   

The analysis predicted that 16 of the 18 supplementary students would be grouped 

with the primary sample.  Two control students from the supplementing school had a 

lower probability of being part of the original treatment sample based on their TOSWRF 

and TOWRE scores.  These students were removed from later analyses.   

 



	  

45	  

 

Power Analysis 

Given the small number of participants, a compromise power analysis was 

conducted using G*power.  A compromise analysis is useful when presented with 

pragmatic constraints, in this case, the study’s small sample size (Buchner, Erdfelder, & 

Faul, 1997).   

The following parameters were specified in the compromise analysis: a sample of 

47, three treatment groups, and β/ɑ ratio of one.  To calculate the effect size using 

Cohen’s d (1992), the results indicated that only a large effect (d = .80) would be 

detectable with this sample size (1-β = .92).  Small (d =.20) and medium effects (d =.50) 

reduced power substantially (1-β =.56 and .76, respectively).   

Intervention Programs 

A clinician and teacher, influenced by Orton-Gillingham reading training and 

later experiences as a student in Jeanne Chall’s Harvard Reading Laboratory, developed 

the Sound Effects intervention.  This instructional approach has been refined and used in 

clinical settings for several years, but the current study represents the first attempt to 

formally assess its effectiveness.   

Sound Effects uses rime units with color cues to support struggling readers as 

they retrieve and produce vowel sounds.  Onset and rime color-coded playing cards as 

well as a color-wheel game board are key elements of this instructional approach.  For 

this study, a corresponding lesson book was developed, which provided students with 

specific instruction in basic orthographic rules.  
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In order to appropriately assess the effectiveness of Sound Effects, an evidence-

based program was required to provide a comparison.  Corrective Reading, a widely used 

direct instruction program was selected because of its focus on teaching individual 

phonemes (i.e., synthetic phonics), rather than onset-rime units.  This program is teacher-

scripted, and materials are primarily student lesson books and workbooks.   Fifteen 

tutoring sessions were provided to students.  Previous research has indicated that students 

can make significant gains on word reading assessments in as little as 16 hours of 

subsyllabic instruction (Abbott & Berninger, 1999).  Likewise, Sound Effects has been 

used in clinical settings with socially significant gains in as few as 15 hours. 

Sound effects.  The Sound Effects lessons prepared for use in the study were 

designed for adolescents who experience difficulties with basic decoding and, as a result, 

word recognition and spelling. The tutoring materials consisted of the following tools: the 

color wheel game board, playing cards, an onset board, and a lesson book.   

Color wheel and cards. The color wheel game board is a flat black 18 by 18 inch 

plastic square printed with a circle, which is divided into 10 colored segments.  Each 

colored segment represents a vowel sound (see Figure 3). The actual game board is not 

printed with letters; the letters are represented here for illustrative purposes.  The color 

wheel game board is used during instruction with the corresponding rime playing cards.   
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  Figure 3. Sound Effects color wheel.  

 
 

Two separate decks of cards were used during instruction, an easy deck and a 

difficult deck.  Within each of the two decks are tan onset cards (e.g., sh, m, t) and color-

coded rime cards (ame, eet, oot) that match the game board colors.  The rime cards have a 

front and back; the rime unit (e.g., ame) is printed on the front, and the rime family is 

displayed on the back of the cards (e.g., dame, fame, game, lame; see Figure 4).  The easy 

deck contains basic long and short vowel patterns.  For example, the easy deck contained 

patterns such as vowel-consonant-e, same-letter vowel teams (e.g., ee, oo), and short 

consonant-vowel-consonant cards.  In all, the easy deck consisted of 33 short vowel rime 

cards, 36 long vowel rime cards, and 36 onset cards.  The difficult deck contained 24 

short vowel cards, 29 long vowel cards, and 36, and 16 onsets cards (see Appendix A for 

all onset and rime cards). 
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Figure 4. Example easy card front and back. 
 

Lesson book. The lesson book contained 15 lessons focused on teaching a 

specific skill to bolster decoding and spelling.  Table 7 provides a listing of all of the 

lessons. 

Sound Effects lessons were divided into five major sections: rime card sorting 

(i.e., Warm-up), finding rhyming words, reading and spelling, phrase and sentence 

reading, and games using the color wheel and cards.  Each lesson was designed to last 

between 30 and 45 minutes.  A sample lesson may be found in Appendix B.  Each of the 

main sections of the lessons will be described below. 

Rime card sorting (2-3 minutes).  The sorting task uses the color wheel game 

board and a deck of the rime cards (the lessons specify the use of easy or difficult cards).  

Students were asked to say the rime clearly as they placed the card on the appropriate 

colored segment of the color wheel.  For the first nine lessons, students sorted the cards 

onto the wheel using the front of the card (color-code rime unit); during lessons 10 

through 15 students, sorted the rime cards onto the wheel using the back of the card  
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Table 7 

Sound Effects Lessons 

 
 
(uncolored rime family words).  The rime sorting task was intended to help students 

develop clearer vowel sound identities.  Sorting the cards from the back was expected to 

help reduce dependency on color cuing and reinforce recognition of rime patterns.    

Finding rhyming words (10 minutes).  Students read several words from the rime 

family on the back of the card and then flipped the card back to the front.  Using a chart 

with onsets (consonants and consonant blends), students attempted to remember the 

words that had just read and recreate the word using the card and the onset chart.  

Students read the rime card first before blending it with the onset (e.g., “ine,” “fine”).  

Lesson Number Skill Example Words 

Lesson 1 Long Vowel Sounds & Silent e Blaze, bleep, chide 

Lesson 2 Short Vowels & Doubling Dimmed, sagged, rotting 
Lesson 3 Long & Short Vowels with -ing Flaking, slopping, spiking 

Lesson 4 Vowel Teams Brains, gloats, leaned 
Lesson 5 R-sounds, Long and Short Bare, charm, dirt 

Lesson 6 Adding -er to Long and Short Chatters, beater, spiders 
Lesson 7 Hard Short Vowel Patterns Slanted, drifted, grunted 

Lesson 8 Diphthongs (i.e., The Outlaws) Boil, clown, lawn 
Lesson 9 L-sounds, Long and Short Able, vandal, pencil 

Lesson 10 Two-syllable Words & Dotting Regal, bison, mutant 
Lesson 11 The Y-syllable Lazy, creepy, dizzy 

Lesson 12 Two Syllable Long Vowels  Debate, confide, promote 
Lesson 13 Two Syllable Short Vowels  Inflict, accost, corrupt 

Lesson 14 -tion & -sion Station, elation, renovation 
Lesson 15 Changing Words Sense, sensation, sensational 
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The rhyming task was designed to reinforce students’ verbal memory and to help them 

connect verbally produced words with printed words (see Appendix C for the chart). 

Reading and spelling (10 minutes).  Words that exemplified the lesson’s critical 

skill (see Table 7) were printed and sorted onto a graphic of the color wheel by vowel 

sound.  The graphic was intentionally printed in black and white to reduce some of the 

support provided by the color-coding.  This portion of the lesson led directly into the 

spelling segment of the lesson.   

The spelling words were listed in three columns; each column contained five to 

12 words with the same spelling pattern (e.g., -y, -iest, -iness).  Students first read the 

spelling words down each column and then practiced spelling nine words for each lesson 

or three rows of words (e.g., happy, happiest, happiness).  The tutor was instructed to 

read the word and provide assistance to students as they spelled, rather than after they 

completing the spellings.  Students were also encouraged to spell by syllable.   

The reading and spelling sections were intended to be slightly more challenging 

than the sorting and rhyming tasks, as the color scaffold was removed.  Still this section 

organized words to support students.  For example, the reading words were sorted onto a 

black-and-white image of the board, and the spelling words were organized into 

consistent word families. 

Phrase and sentence reading (5 minutes).  Students were asked to read short 

phrases followed by a set of sentences.  Both the phrases and sentences contained words 

with patterns specific to the lesson’s focus.  To reduce the support of context, phrases and 

sentences used decodable, but less common words and word combinations.  This portion 

of the lesson also contained the least amount of visual support.  The phrases and 
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sentences were designed to function as a generalization activity, as students would need 

to apply their acquired skills from previous lesson sections to read accurately.   

Games (15 minutes).  Sound Effects cards were used during the last 15 minutes 

of the lesson to play one of five games.  All of the games involved blending the onset 

cards with the rime cards.  As before, students were instructed to read the rime card 

before blending it with the onset (e.g., “ame,” “blame”).  Games necessitated reading 

both real word combinations and non-words.  In later lessons, games were timed, and 

students were encouraged to increase word reading fluency each lesson.   

The card games are the most critical component of Sound Effects.  Card games 

enable the student to engage in controlled and extensive practice.  These activities were 

intended to reinforce correct identification of vowel sounds and blending of rimes with an 

onset; heavy emphasis was placed on speed and accuracy.   

Corrective reading. The Corrective Reading decoding series (Engelmann, 1999) 

was designed for students in grades 4 through 12 who are reading at least one year below 

grade level.  The decoding strand consists of four levels: A, B1, B2, and C.  All of the 

students who were randomly assigned to this intervention were placed into levels B1 or 

B2 using Corrective Reading’s placement tests.  Both levels contain 65 lessons each, but 

students in the intervention received only Lessons 1-15.  While research on the program’s 

effectiveness has been called into question when measured against stringent design 

standards (What Works Clearinghouse, 2010), Corrective Reading has been 

acknowledged as a program that is: widely used by schools, based on sound reading 

theory, and has been tested empirically (Archer, et al., 2003; Florida Center for Reading 

Research, 2004).  
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For both B1 and B2 (see Appendix D), each 45-minute lesson is scripted for the 

instructor and divided into four sections: word attack skills, group reading, individual 

reading check-outs, and workbook exercises.  The materials consist of a teacher 

presentation book, a student book, and a student workbook.    

Word-attack skills (10 minutes).  B1 word-attack skills include pronunciation 

(phonemic awareness), sound, and word reading activities.  These activities are 

accomplished using oral listening and production tasks (e.g., “The first sound in lip is 

llllll.”), dry-erase boards, and rows of printed words in the student book.  The word-

attack skills in B1 vary, but these lessons focused more on segmenting individual 

phonemes than other levels of Corrective Reading do.  The correction procedure, used 

whenever students made a mistake, required students to repeat the individual phonemes 

in the missed word.  

B2 word-attack skills involved using dry-erase boards to systematically 

manipulate sounds (usually vowels) in a list of words and reading from rows of words in 

the student book.  In some rows, consonant blends or vowels are underlined, and students 

were to say the underlined part before reading the word.  Word attack in B2 also includes 

words that were used for the controlled passage reading.  The correction procedure in B2 

required students to orally spell misread words. 

Group reading (B1 15-20 minutes, B2 10-15 minutes). The group readings for 

B1 did not begin until Lesson 3, as the first two lessons were heavily focused on word-

attack skills and pronunciation.  Starting with Lesson 3, the group reading consisted of a 

series of sentences until Lesson 11, when narratives are introduced.  Students practiced 

reading these sentences aloud without making mistakes; any mistakes were corrected by 
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asking the student to identify the missed word and reread the sentence.  The narratives 

were divided into sections, and students were asked a series of comprehension questions 

at the end of each section. 

Group readings for B2 began in Lesson 1.  The stories incorporated the words 

used during the word-attack exercises and increased in length and difficulty across the 

lessons.  The correction procedure in B2 was the same as in B1; students reread the 

missed word and then reread the sentence containing the missed word.  As in B1, 

students were asked comprehension questions throughout the reading. 

Individual reading check-outs (10 minutes).  In B1, reading check-outs began 

with Lesson 6.  Check-outs are timed one-minute reading fluency checks.  In Lessons 6-

10, students reread the sentences from the Group Reading and attempted to make no 

more than two errors.  In Lessons 11-15, students transitioned to rereading the first 

section of the day’s narrative rather than simple sentences. 

Check-outs for B2 involved rereading the narrative from the Group Reading.  

Lesson 2 marked the beginning of a consistent pattern for the check-outs.  Students first 

practiced rereading the first section of the current lesson’s narrative, then they read the 

first section of the narrative from the previous day’s lesson for one minute.  Students 

charted the number of errors they made during the second check-out and the total number 

of words read.   

Workbook exercises (10 minutes).  The workbook exercises were structured 

similarly to B1 and B2, although the content varies.  B1 workbook lessons were teacher-

directed, whereas the B2 workbook lessons were only directed by the teacher for a few 

minutes, if at all.  The workbook exercises mirrored some of skills practiced previously 
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during Word Attack, and B2 focuses more on comprehension, requiring the student to 

recall specific details from the Group Reading.   

Measurement Instruments 

Test of Silent Word Reading Fluency. (TOSWRF; Mather, et al., 2004) This 

measures students’ word reading fluency without having them read aloud; instead 

students are given a test form with rows of words without spaces between the words.  The 

rows contain increasingly difficult words.  The examinee is given three minutes to draw 

lines between the words in each row.  For example, the student’s drawn lines change 

“ofgoliketwobig” to “of/go/like/two/big.”  Participants are directed to complete as many 

rows in order as they can in the allotted time.   

The TOSWRF was used as a measure of students’ word recognition.  Scoring of 

this assessment followed the procedure described in the manual.  The raw score for the 

TOSWRF is an estimate of the number of words students were able to identify in the 

three minutes allowed.  Raw scores were converted into standard scores.      

Test of Word Reading Efficiency (TOWRE): Phonemic decoding subtest. 

(Torgesen, et al., 1999) The phonemic decoding subtest is a non-word reading fluency 

assessment.  Participants are asked to read a set of eight practice non-words of increasing 

difficulty.  After reading the practice list, the examiner directs the student to read non-

words of increasing difficulty.  Students are directed to read as many non-words as 

quickly as they can in 45 seconds.  This assessment was used as a measure of decoding 

ability.  The raw scores for the TOWRE are computed as the number of total non-words 

read correctly.  The raw score was converted into standard scores based on the norms 

provided in the scoring manual.    
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Oral Reading Fluency. (Mellard, Woods, & Fall, in press) Oral reading fluency 

was measured using two fourth-grade-level expository texts selected from Open 

Educational Resources (OER Commons, 2007).  Both passages had a Lexile score of 

540L.  The following were considered errors: mispronunciations, word substitutions, 

omitted words, hesitations (three seconds or more), and reversals (National Center on 

Student Progress Monitoring, 2009).   

Examiners presented both passages in random order and asked participants to read 

aloud from them. Readings were digitally recorded for later scoring.  To score, the 

number of errors and the total word read correctly were tabulated for both readings.  They 

were then averaged, resulting in an average error score and an average words-read-

correctly-per-minute score.   

Wide Range Achievement Test (WRAT) – Spelling subtest. (Wilkinson & 

Robertson, 2006) This spelling assessment consists primarily of the examiner dictating 

words of increasing difficulty.  The word is first read in isolation, then read in a sentence, 

and then repeated for the student.  The basal on this assessment is set at six words.  If 

students misspelled any of the first six words, they were directed to write their name and 

13 letters.  After 10 spelling errors in a row, the examiner indicates that the subtest is 

complete.   

Recent research has indicated that the WRAT spelling subtest is not sensitive to 

subtle changes in spelling ability (Masterson & Apel, 2010a).  It was included in this 

study because it provides normed scores; it was not expected to accurately reflect all 

changes to students’ spellings. 
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To score this measure, the assessment’s raw score is determined by adding the 

number of correctly spelled words to 15 (the number of points given for writing their 

name and 13 letters).  This raw score was converted into standard scores, which were 

provided in the scoring manual. 

SPELL-2 Words and the SSS Metric. (Masterson, Apel, & Wasowicz, 2006) 

The SPELL-2 software is a diagnostic spelling assessment that analyzes students’ 

misspellings and generates a report with recommendations for improving students’ 

spellings.  A selector module determines which level students will be placed in for the 

main assessment.  Students then begin the main modules.  Depending upon where they 

place, students spell between 82 and 182 words.   

SPELL-2 was administered to small groups of students across two to three days 

for approximately 40 minutes each day. Study participants tested into levels two through 

four; each level required students to spell between 141 and 182 different words.  In 

addition to providing prescriptive information, SPELL-2 allows the administrator to print 

a complete list of misspelled words.   

The misspellings for each student were collected.  From this list two reviewers 

identified words, primarily single-syllable words, with vowel patterns that were reviewed 

in the interventions.  Thirty words were selected from the misspellings for each student.  

Given the time-intensive nature of SPELL-2 (nearly two hours in length) control 

participants were not given the computerized assessment.  Instead, the misspellings for 

students in the interventions were calculated by frequency of occurrence.  The 30 most 

commonly misspelled words were given to controls at both pre- and post-testing.  The 
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same procedure was used for any student who was unwilling to complete the 

computerized assessment.   

Pre- and post-spellings were scored using the Spelling Sensitivity Score (SSS) 

metric (Masterson & Apel, 2010b).  This scoring procedure is more sensitive to spelling 

growth than traditional measures, which score target words as either correct or incorrect.  

The SSS assigns 0-3 points for each element of the word depending upon the element’s 

representation as correct, legal, illegal, or omitted (Table 8). Word elements may consist 

of phonemes, juncture changes, or affixes.  In the example, chain has three elements, 

each worth three points (e.g., /ch/-/ai/-/n/).     

Table 8  

SSS Scoring Example for Long A Element 

SSS Scoring Categories Actual Spelling Points Awarded 

Correct chain 3 
Legal chane 2 
Illegal chene 1 

Omitted chn 0 
 
 The SSS metric resulted in two scores for each students’ spellings, the Elements 

score (SSS-E) and the Words score (SSS-W).  Both of these scores were obtained using 

the instructions provided in Masterson and Apel (2010b, p. 37).  Specifically, the SSS-E 

was determined by dividing the total number of element points the student earned by the 

total number of elements possible.  The SSS-W, in turn, was calculated by dividing the 

total number of word points earned by the student by the total number of word points 

possible.  The resulting scores ranged from 0-3; 0-1 indicated weak skills, 1-2 indicated 

that the students’ spellings were legal, and 2-3 indicated a more appropriate 
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understanding of English spellings.   

Reading Self-Concept Scale. (Chapman & Tunmer, 1995) This scale is aimed at 

measuring the reading subcomponent of academic self-concept.  It consists of 30 items 

representing three related aspects of reading self-concept: perceptions of competence in 

reading, perceptions of difficulty with reading, and attitudes towards reading.  Though 

this measure was originally written for early school-aged populations, it was used in this 

study with slight revisions to language to be appropriate for adolescents.  Specifically, 

“reading class” was changed to “English class,” and select items were reworded to reflect 

standard American English (e.g., “Do you like reading to your Mum and Dad?” was 

changed to “Do you like reading to your family?”). The questions were read orally, and 

students were asked to respond to a 5-point Likert scale ranging from “Yes always” (“5”) 

to “No Never” (“1”).  The number of practice items was decreased from 10 to 4 and 

reworded to reflect age-appropriate activities (e.g., “Do you like to play video-games?”).   

Student satisfaction survey.  Students who participated in the intervention 

portion of the study also completed a satisfaction survey to assess: (a) how much they 

learned and (b) their satisfaction with their assigned intervention (see Appendix E).  

Students indicated their agreement with 11 Likert-scale-rated questions ranging from 

“Strongly Disagree” (“1”) to “Strongly Agree” (“7”).  A final item allowed students to 

indicate which reading intervention they would prefer.  Participants could select among 

“Corrective Reading,” “Sound Effects,” or “Voyager.”  The school provided Voyager 

instruction using Title I funding.  Over half of the participants had received Voyager 

instruction in the past or were currently being instructed in Voyager during the day. 
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The survey was group administered to decrease the potential of individual 

students feeling pressured to respond favorably in order to appease the study tester.  The 

directions reminded students to be as honest as possible.  Both the directions and the 

items were read aloud.  Answers were confirmed individually with any students who 

missed items or answered questions inconsistently.  Means and standard deviations were 

calculated for the Likert-scale items.  For the final question, the preferences were 

grouped by intervention and percentages of preference were calculated. 

Fidelity checklists.  Brief checklists were developed to review tutors’ adherence 

to the written procedures of their assigned program (see Appendix F).  Tutors were 

scored on six behaviors critical to their intervention.   

Sound Effects tutors were rated on the following behaviors: 

1. Tutor reminds student to say the rime card first and then read the whole word. 

2. Tutor’s pace is fast and consistent throughout. 

3. Tutor prompts student with the vowel sound when the student is struggling.   

4. Tutor ensures that both students read all words in parts 2 and 3. 

5. Tutor uses visual clues to cue students. 

6. Tutor correctly awards points. 

Corrective Reading tutors were rated on the following behaviors: 

1. Tutor follows script in teacher’s presentation book. 

2. Tutor’s pace is fast and consistent throughout. 

3. Tutor uses signal immediately after speaking to cue student. 

4. Tutor correctly follows correction procedure. 

5. Tutor’s transition time in-between exercises is brief. 
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6. Tutor correctly awards points. 

Points on each of the six behaviors ranged from 0-2.  Two points indicated that the 

critical behavior was both present and correct.  One point indicated that the behavior was 

present some of the time, but needed improvement.  Zero points indicated that the critical 

behavior was missing.   

Fidelity checks were conducted within the first two weeks of tutoring to provide 

written feedback to tutors on their initial lessons; checks lasted approximately 45 minutes 

(length of initial tutoring sessions).  Additional checks were conducted on 20% of the 

lessons or approximately three lessons per tutor. 

Reliability.  Interrater reliability checks were conducted for 20% of each tutor’s 

instructional sessions.  The study author and the study’s Corrective Reading trainer 

determined scores for fidelity checks.  Both listened to the identified lesson and, using the 

fidelity checklist, awarded the tutor points based on the checklist’s 0-2 point scale.  Any 

disagreements were resolved between the scorers until 100% agreement had been 

established. 

Procedure 

Twelve undergraduate students from a nearby university and four retired teachers 

provided tutoring in the study’s interventions.  Each tutor worked with two students.  

Instruction took place at small tables, which were spread throughout the center of the 

school library.  Sound Effects and Corrective Reading, respectively were provided after 

school; however, the school’s Title I staff offered Voyager instruction to a majority of the 

participants during the day.  Voyager does not provide systematic decoding instruction, 
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but rather is focused on prosodic passage reading, vocabulary and comprehension 

(Florida Center for Reading Research, 2005).  

Tutor training.  Tutors were recruited from two pools, university students 

participating in a work-study program (12) and retired teachers (4).  Before the tutor 

training sessions, both groups of tutors were randomly assigned to receive training in 

either Sound Effects or Corrective Reading.  Tutors were provided with a single day of 

training in their respective interventions by the researcher (Sound Effects) and a certified 

teacher experienced with the intervention (Corrective Reading).  A Blackboard© site was 

designed to provide additional resources to tutors.  Blackboard (2011) is a web-based 

instructional tool that allows instructors to share resources with selected users.  In this 

case, the Blackboard site contained videos of lessons, sample lessons, and a required 

reading and assessment for tutors to complete following the training.  A criterion of 80% 

accuracy was required on the assessment before the tutors could begin instruction. Work-

study students were required to practice during their work hours for two weeks prior to 

beginning intervention. Each tutor was assigned a pair of students to work with in a small 

group.  

Identifying students. Students were initially identified as potential participants 

for the study on the basis of their word-reading ability.  At both schools, all students in 

grades 5-8 were given the TOSWRF.  This group-administered assessment was then 

scored, and students scoring beneath the 30th percentile were identified for a second 

round of screening.  For the second round of screening, school and research staff met to 

determine which students would be appropriate candidates for the study, specifically to 

confirm students were truly poor word readers.  The school guidance counselor, Title I 
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teachers, and English department staff helped to verify the word reading difficulties 

experienced by students.   

In addition, state assessment reading scores were taken into account.   It was 

initially proposed that students had to fail the state reading assessment to participate in 

the study, but it became apparent early in the process that some students were able to pass 

the state assessment despite exceptionally low TOSWRF scores.  In light of research by 

Catts, Hogan, Adlof (2005), this was not entirely unexpected.  These authors found that 

the variance in reading comprehension scores changes over time, with word reading skills 

accounting for less variance as students continue on to secondary grades.  Given these 

findings, it was decided that state reading scores should be noted, but failure on the state 

assessment was not required for participation in the study.   

After the study candidates had been identified, letters were sent home with 

students to explain the study and to solicit parents’ permission for their son/daughter to 

participate in the study.  Many of the students who consented to be part of the study were 

already receiving instruction in a scripted intervention, Voyager Passport, provided by 

the school to struggling adolescent readers through the Title I program. This intervention 

consists of three primary modules within each instructional unit: word study, 

comprehension and vocabulary, and fluency (Florida Center for Reading Research, 

2005).  The word study portion of the intervention focuses on teaching multisyllabic 

decoding strategies and affixes, rather than basic subsyllabic decoding skills.  Because 

the interventions provided as part of the study were focused on subsyllabic skills it was 

determined that students could continue to receive the school-sponsored intervention in 

addition to the study intervention.  Nonetheless, efforts were made to ensure that students 
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receiving Voyager intervention were evenly distributed across the two intervention 

assignments.  

Consenting students were randomly assigned to either Sound Effects or 

Corrective Reading using Excel’s® random number feature.  Students were assigned in 

two waves.  First, the group of participants who were not receiving Voyager were 

randomly assigned across the two interventions.  Next, the students receiving Voyager 

instruction were randomly assigned across the two conditions.  Students were not 

randomly assigned to the control condition; the participants assigned to this condition 

were either from the primary school and had been missed in the initial identification 

process (absent during testing or scorer error) and were consented later (7) or were from 

the supplementing school (9).  

After students had been assigned to either Corrective Reading or Sound Effects, 

students were divided into pairs of two.  Several factors influenced pairings, including 

after-school availability, grade level, and pretest reading scores.  Non-word (TOWRE) 

and real-word reading (TOSWRF) scores were matched as closely as possible among 

pairs.   

An additional constraint existed for Corrective Reading students.  This 

intervention included a placement test, which assigned the student to one of the 

program’s decoding levels.  As a result, Corrective Reading students also had to be paired 

on the basis of their placement test.  

Tutoring.  Students received instruction two days weekly after school between 

October and December of 2010, for a total of 15 hours.  The instructional time was 

constrained by the availability of the tutors. If students missed an after-school tutoring 
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session, they were pulled from a non-core content class during the following school day 

and provided the missed lessons by the researcher. 

Research Design and Analysis  

This study used a quasi-randomized control-group design to compare Sound 

Effects to Corrective Reading and a no-treatment control group.  Using repeated-

measures multivariate analyses of variance (MANOVAs), group assignment served as the 

independent variable, with two groups of measures serving as dependent variables 

(TOSWRF, TOWRE, and passage reading; WRAT and SPELL).  A series of repeated-

measures ANOVAs were used to assess differences for intervention groups on the 

Reading Self-Concept Scale and its subscales.  Finally, a t-test was used to evaluate 

students’ satisfaction with their assigned intervention.   
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CHAPTER V 

RESULTS 

Initial analyses revealed that the dependent variables were moderately correlated 

(r = 0.3 to 0.6).  As a result, multivariate analyses of variance (MANOVAs) were 

conducted for the first two research questions.  The first MANOVA was conducted to 

determine if differences existed between the participants in Sound Effects, Corrective, 

and the no-treatment group on word reading variables (TOWRE, TOSWRF, ORF), while 

the second MANOVA assessed differences between groups on the spelling variables 

(WRAT, SSS-E, SSS-W).  A series of repeated-measures analyses of variance (ANOVA) 

were conducted to answer the third research question related to reading self-concept.  For 

the final question, a t-test was used to assess program satisfaction differences between the 

two intervention groups. 

Group Differences on Word Reading Variables 

Descriptive data for treatment groups on the word reading variables are presented 

in Table 9.  The effect sizes reported in Tables 9 and 10 were computed by determining 

gain scores for all groups and then subtracting the control group’s mean gain score from 

the treatment group’s gain score.  This score was the divided by the pooled standard 

deviation of the treatment and control group.  In the first MANOVA the independent 

variable (group) included three levels: Sound Effects, Corrective, and the no-treatment 

group.  The dependent variables consisted of the TOWRE, TOSWRF, and ORF.  Results 

revealed that there was not a significant effect for the Group x Time interaction, F(6, 84) 

= .605, p = .73.  This finding indicated that neither treatment group was more effective 

than the no-treatment group at improving word reading variables from pre- to post-test.   
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Table 9 

Means, Gain Scores, and Effect Sizes for Word-Reading Measures 

  Pretest Posttest Gain Scores ES 

 n M SD M SD M SD d 

Sound Effects 15        

TOWRE  78.07 11.23 78.60 10.59 .53 4.27 .16 

TOSWRF  85.27 3.35 88.53 6.68 3.27 6.66 .41 
ORF  88.33 21.11 90.30 26.13 6.97 9.89 -.37 

         
Corrective 16        

TOWRE  78.75 8.97 79.19 8.67 .44 3.90 .14 
TOSWRF  81.19 8.53 84.31 10.82 3.13 5.62 .43 

ORF  74.75 24.89 84.13 22.47 9.38 13.05 -.09 
         

Control 16        
TOWRE  78.50 11.15 78.44 11.60 -.06 3.15  

TOSWRF  84.06 6.01 84.88 6.93 .81 5.38  
ORF  88.97 25.82 99.31 29.98 10.34 8.23  

 

Group Differences on Spelling Variables 

A second MANOVA was conducted to determine the effect of the intervention 

groups on three related dependent variables (WRAT-spelling, SSS-E, SSS-W). 

Table 10 contains the means and standard deviations on the dependent variables for the 

three groups.  Significant differences were found among three groups on the dependent 

measures between the pre- and post-tests, Wilks’ ʌ = .267, F(6, 64) = 9.962, p <.001.   

Post hoc ANOVAs indicated that the Group x Time differences were the result of 

increases on the SSS-W, F(1,10) = 72.799, p <.001; and SSS-E, F(1, 11) = 57.844, p < 
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.001, scores for Sound Effects.  Likewise, significant gains from pre- to post-testing were 

found for Corrective on the SSS-W, F(1, 11) = 147.117, p <.001, and SSS-E, F(1,11) =  

Table 10 

Means, Gain Scores, and Effect Sizes for Spelling Measures 

  Pretest Posttest Gain Scores ES 

 n M SD M SD M SD d 

Sound 
Effects 

15        

WRAT  85.82 2.57 86.64 2.43 .27 2.94 -.22 
SSS-W  1.36 .12 2.01 .13 .65** .25 2.76 

SSS-E  2.37 .06 2.59 .06 .21** .10 1.83 
         

Corrective 16        
WRAT  87.92 2.46 89.00 2.33 1.06 4.14 .02 

SSS-W  1.42 .11 2.13 .13 .71** .20 3.51 
SSS-E  2.41 .06 2.62 .06 .21** .09 1.85 

         
Control 16        

WRAT  83.86 2.28 84.714 2.15 1.00 3.60  
SSS-W  1.79 .10 1.848 .12 .06 .17  

SSS-E  2.42 .05 2.475 .05 .05* .08  
Note. *p <.05.  **p < .001.    

61.573, p = <.001.  The no-treatment control group also exhibited gains over time on the 

SSS-E, F(1, 13) = 6.250, p = .027, but not on the SSS-W.  None of the groups showed 

statistically significant gains on the WRAT-Spelling subtest from pre- to post-testing.   

Group Differences on Reading Self-Concept  

In order to answer the third research question, a series of repeated-measures 

ANOVAs were conducted to determine how group assignment affected overall reading 
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self-concept and the components of self-concept.  Results revealed that there was not a 

significant effect for overall reading self-concept according to group, F(2,44)= .825, p = 

.45.  The three subscales for reading self-concept were also considered by intervention.  

Results indicated that students’ perception of reading difficulty did not vary significantly 

by intervention, F(2,44) = .917, p = .41.  An ANOVA of the competence subscale 

revealed no significant differences across intervention, F(2,44) = .069, p = .93.  Results 

for the reading attitude subscale, however, indicated significant differences by 

intervention from pre-test to post-test, F(2,44) = 3.46, p = .04, with students in the 

Corrective intervention reporting statistically lower attitudes towards reading after 

completing instruction in the intervention.  Figure 5 displays a mean plot by intervention 

on the attitude scale.     

 

 
 

Figure 5. Reading attitude: Intervention by time. 
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Program Satisfaction 

The final research question was related to the palatability of the Sound Effects 

intervention among secondary students.  The Student Satisfaction Survey was used to 

assess the extent to which students in Sound Effects and Corrective considered their word 

reading skills improved and to what extent they attributed this improvement to the 

instruction they had received (see Appendix E).  The original measure contained 11 

items, all related to either students’ perception of learning or their feelings about their 

intervention.  In order to assess these survey items statistically, the two clusters of items 

were combined into two small scales.  Coefficient alphas were conducted on both scales, 

indicating that the newly created Perception of Learning Scale was sufficiently reliable (ɑ 

= .73), where the proposed Feelings Towards Intervention Scale was not reliable (ɑ = 

.17).  As a result, only the first scale was used for an additional analysis.  The Perception 

of Learning Scale was used to assess differences in perceptions of learning between the 

students in Sound Effects and Corrective.  An independent samples t-test was conducted 

and revealed statistically significant differences between the two groups, t(25) = 2.11, p = 

.045, with students in Sound Effects rating their learning on average four points higher 

than Corrective participants on the combined scale.	  

A final question of the Student Satisfaction Survey asked participants to consider 

which reading intervention they would prefer to continue receiving: Sound Effects, 

Corrective, or Voyager (see Figure 6).  Participants in the Sound Effects intervention 

primarily opted to remain in Sound Effects (86%), with only two students choosing the 

Voyager program (14%).  None of the Sound Effects participants chose the Corrective 

intervention.   
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Figure 6.  Preferred intervention of participants in Sound Effects and Corrective 
respectively. 

 

Within the Corrective group, half of the students indicated that they would prefer to 

participate in Sound Effects, while 29% preferred to remain in Corrective, and 21% of the 

students chose the Voyager program.   

Fidelity of Implementation 

Two scorers (the study author and a certified Corrective professional developer) 

reviewed 20% of all recorded tutoring sessions.  Any scoring disagreements were 

resolved until 100% agreement had been achieved.  On both interventions tutors were 

scored on six critical behaviors and could earn 0-2 points on each behavior for 12 total 

points possible (see Table 11).   
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Table 11 

Fidelity Data by Intervention 

 

Sound Effects tutors achieved 67% of the possible points for critical behaviors on 

average, while Corrective tutors earned 92% of the possible fidelity points.  Sound 

Effects tutors performed the lowest on items three (“Tutor prompts the student with the 

vowel sound when the student is struggling,” M = .43) and five (“Tutor uses visual clue 

to cue,” M = .48).  Corrective tutors performed lowest on item four (“Tutor correctly 

follows correction procedure,” M = 1.54).    

 

Intervention  M SD 

Sound Effects    

Tutor reminds student to say rime card first and then read the 
whole word. 

 1.17 0.97 

Tutor’s pace is fast and consistent throughout lesson.  1.22 0.79 

Tutor prompts the student with the vowel sound when the 
student is struggling. 

 0.43 0.58 

Tutor ensures that both students read all words in parts 2 and 3.  1.96 0.21 
Tutor uses visual clues to cue students.    0.48 0.59 

Tutor awards points.  2.00 0.00 
Corrective    

Tutor follows script in teacher’s presentation book.  1.89 0.41 
Tutor’s pace is fast and consistent throughout lesson.  1.82 0.39 

Tutor uses signal immediately after speaking to cue student.  1.75 0.44 
Tutor correctly follows correction procedure.  1.54 0.57 
Tutor’s transition time between exercises is brief.  1.82 0.39 

Tutor correctly awards points.  2.00 0.00 
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CHAPTER VI 

DISCUSSION 

The purpose of these studies was to: validate the use of color as cue for vowel 

pronunciation (multiple-baseline study) and test the effects of Sound Effects on the 

reading and spelling skills of struggling adolescents (comparison group study).  Sound 

Effects was contrasted with Corrective Reading, a phonemic decoding program, and a no-

treatment control group.  Outcomes were measured on a set of word reading variables 

and spelling variables.  The word reading measures included the Test of Word Reading 

Efficiency-phonemic decoding subtest (TOWRE), the Test of Silent Word Reading 

Fluency (TOSWRF), and oral reading fluency (ORF).  The spelling measures included 

the Wide Range Achievement Test-Spelling subtest (WRAT), the Spelling Sensitivity 

Score-Elements (SSS-E), and the Spelling Sensitivity Score-Words (SSS-W).  In 

addition, students’ reading self-concept was measured before and after instruction.  

Finally, data was collected to assess students’ satisfaction with their assigned 

intervention.   

The findings provide a somewhat inconsistent picture of the utility of the Sound 

Effects intervention for improving the word reading skills of adolescent struggling 

readers.  The intervention study did not reveal a differential effect for color-coding over 

more traditional subsyllabic instruction, whereas the multiple-baseline study indicated 

that color-coding rimes produced large effect sizes.  Nonetheless, there are several 

significant conclusions that can be drawn from the evidence presented here.   

First, the findings from the multiple-baseline study support the use of color-

coding to scaffold the correct identification of vowel sounds in rime units.  These results 
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add to Hines’ findings (2009) and suggest that color cueing may be useful to adolescents 

as well as younger children.  The color-cueing provided a meaningful support for reading 

disabled students as they attempted to accurately read the rime units in this study.  It is 

important to note that the color support did not result in increased speed of rime reading.  

Instead, two of the students were noticeably slowed in their identification of rime units 

when the color-coding was introduced, which suggests that the color support may 

initially reduce speeded naming of vowel sounds while it reduces the errors of vowel 

sound identification.  Finally, as has been exhibited in previous studies, the use of 

mnemonics or memory devices aid students with learning disabilities with encoding and 

retrieving information (Mastropieri, Scruggs, & Levin, 1985; Wolgemuth, et al., 2008).    

Second, students in both Sound Effects and Corrective Reading did not make 

significant gains on any of the word reading variables after 15 sessions of small group 

instruction.  It is well acknowledged that adolescent readers who are performing several 

years below their peers need a considerable amount of instructional time (Torgesen, et al., 

2003).  In fact, Torgesen et al. suggested that 60 hours of intervention might be needed to 

meaningfully improve the reading skills of students performing near the 30th percentile 

and 100 hours may be required for students reading at the 10th percentile.  An 

examination of the marginal means by intervention groups on both non-word reading 

(TOWRE) and word reading fluency (TOSWRF) revealed growth in the expected 

direction, but these changes were not substantial enough and the sample large not big 

enough to be statistically significant.  This suggests that, in spite of the color-coded 

medial vowel support provided by Sound Effects, 15 lessons was not enough time to 
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produce statistically significant growth for students reading at and below the 30th 

percentile on the TOSWRF.   

Third, both Sound Effects and Corrective participants experienced significant 

growth on the Spelling Sensitivity Score metrics (SSS-E and SSS-W).  The spelling 

measure consisted of 30 words, primarily single syllable words, from the pretest that 

were re-administered at post testing.  The two metrics were used to analyze spelling 

growth on these words.  The SSS-E metric considers how well students represent word 

elements, which consist of phonemes, juncture changes (e.g., dropping an e and adding    

-ing), and affixes.  Points for the elements range from 0-3.  Zero points are awarded if the 

student omits the element altogether.  One point is awarded for an implausible spelling of 

an element.  Elements that are spelled incorrectly, but are phonetically legal are awarded 

2 points.  Correct representations of elements are worth 3 points.  For this population of 

students, there were limited words with juncture changes and affixes.  As a result, most of 

the points for the SSS-E were awarded on the basis of students’ ability to represent 

phonemes.  Interestingly, the control group also exhibited smaller, but significant gains 

on the SSS-E.  This may indicate that middle school students improve in their ability to 

represent phonemes as a result of on-going schooling.  In fact, some research has 

suggested that phonemic awareness performance reaches its peak around the middle 

school years (Scarborough, Ehri, Olson, & Fowler, 1998).  It is possible that the SSS-E 

reflects this expected growth.  Both intervention groups also demonstrated significant 

gains on the SSS-W measure, which is scored similar to the SSS-E.  In this case, the SSS-

W is a somewhat more global index of spelling than the SSS-E.  A SSS-W score of close 

to 3 suggests that the students’ overall spellings are legal and correct, whereas a score 
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near 2 indicates that the student is having difficulty using conventional spellings.  A score 

near 1 suggests that the student is experiencing difficulty representing all sounds with 

letters.  The control group did not exhibit growth on this measure from pre to post testing, 

whereas both intervention groups achieved significant growth on this measure over the 

course of tutoring.    

Overall, the spelling growth on both of the SSS metrics corroborate Lovett and 

Steinbach’s findings (1997), which suggest that rimes and phonemes may both be useful 

subsyllabic instructional units for improving the skills of older students. The lack of gains 

on the WRAT-Spelling subtest suggests that the SSS metrics were more sensitive to 

growth than more traditional spelling measures.  This finding is in keeping with recent 

literature, which has suggested that scoring spelling tests according to changes in 

phoneme representations (in this case, word elements) is a better indicator of growth than 

most standardized spelling measures (Masterson & Apel, 2010a, 2010b). 

Fourth, students were only provided with brief instruction, but this time allotment 

was still enough to manifest changes in students’ attitudes towards reading.  The Reading 

Self-Concept attitude scale asks students questions such as, “Do you like reading to 

yourself?” and “Are you interested in reading?”  The reading attitudes of students in the 

Corrective Reading intervention significantly decreased after 15 tutoring sessions. The 

Corrective intervention has several design features that are intended to foster student 

motivation, such as a placement test to ensure an appropriate level of difficulty, a point 

system, and daily charting of fluency data (Engelmann, et al., 2008b).  Given the dearth 

of available literature for reading programs that have been examined in terms of student 

motivation, it is unclear if this finding is reflective of a genuine effect or is a spurious 
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finding.  Students in the Sound Effects program did not exhibit changes on self-concept 

at post testing.   

Fifth, these findings provide initial evidence for the social acceptability of Sound 

Effects among adolescent readers. All of the students were tutored in the same library 

space.  Though students in both interventions did not experience the instruction provided 

through the other program, all students could observe the other intervention during 

instructional time.  At the end of instruction, the two groups of students receiving the 

reading interventions were asked which program they would prefer to continue with: 

Sound Effects, Corrective, or Voyager.  All but two of the fifteen students in the Sound 

Effects intervention indicated that they would choose to participate in Sound Effects over 

Corrective Reading or Voyager.  The two remaining students selected Voyager and no 

one chose to participate in Corrective.  Half of the students who received instruction in 

Corrective indicated that they would prefer to receive instruction in Sound Effects to both 

Corrective Reading and Voyager. During the fidelity reviews, which required listening to 

the tutoring sessions in real time, more than one Corrective student remarked to their 

tutor, “Why don’t we play games like the students in the other program?”  (This was the 

comment of a student when observing the students in the Sound Effects intervention 

participating in various card games to practice skills being taught.).  It is possible that 

embedding the card game instruction within Sound Effects may have increased the social 

acceptability of this approach.  Whatever the reason for their selection of Sound Effects 

as their intervention of choice, students in this study found Sound Effects more 

acceptable than both Voyager and Corrective. 
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Future Research 

This study was an initial attempt to examine the effects of the Sound Effects 

intervention; additional research is needed to expand upon the findings provided here.  

First, this study used brief normed measures of word reading efficiency in order to 

minimize the time that students were removed from their content area classes.  For 

example, all of the word-reading measures were timed (TOWRE, 45 seconds; TOSWRF, 

3 minutes; and ORF, 1 minute for each reading).  As a result, all of the measures assessed 

fluency, which is a particularly intractable skill to remediate among students reading 

below the 30th percentile (Torgesen, et al., 2003).  Future research of Sound Effects 

should include more traditional phonological measures (e.g., rime reading, phoneme 

blending), as well as untimed normed reading measures (e.g., WJ-Word Attack, WRAT-

Word Recognition).   The additional of these measures would provide a more complete 

picture of Sound Effect’s impact on reading disabilities.  

Second, a study design that provides students with additional instructional time in 

the Sound Effects intervention may allow for a more complete examination of the 

program’s effectiveness.  Although tutoring was provided two days weekly for a total of 

15 sessions, most lessons were approximately 35 minutes across both interventions, 

which means that students only received an average of 8.75 hours of instruction in both 

Sound Effects and Corrective.  It was hypothesized that the color would provide a 

meaningful scaffold that may allow for reduced subsyllabic instructional time and 

meaningful gains (as had occurred in clinical settings).  As implemented, Sound Effects 

did not result in significant increases in word reading.  When compared to the number of 
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hours provided to students in the studies reviewed in Chapter 2, it is apparent that future 

research should increase the number of instructional hours that students receive.  

Finally, the findings of Calhoon, Sandow, and Hunter (2010) suggest that 

intensive interventions for adolescent struggling readers should be first focused on 

improving subsyllabic skills before attempting to add in fluency and comprehension 

instruction.  Sound Effects was intended to be one component of an intensive reading 

curriculum that automatized word reading prior to adding other language instruction.  

Future research could replicate the instructional design recommended by Calhoon, 

Sandow, and Hunter and test the effectiveness of pairing Sound Effects instruction with 

other evidence-based interventions (e.g., cognitive strategy instruction).   

Limitations 

The outcomes from the fidelity of implementation reviews suggest that Sound 

Effects tutors experienced difficulty with implementing the most essential elements of the 

program (scaffolding vowel pronunciations with visual cues).  This may be due to the 

lack of teacher scripting in the Sound Effects program.  Unlike Corrective, Sound Effects 

lessons did not have scripted responses to student mistakes.  Correcting student errors 

caused Sound Effects tutors the greatest difficulty.  This difficulty with implementing 

unscripted interventions is consistent with the literature, which suggests that scripted 

programs are easier to follow and may allow for briefer training, whereas non-scripted 

programs require more professional judgment and, therefore, additional professional 

development (Denton, Vaughn, & Fletcher, 2003).   

Given the lack of adherence to the core tenets of the intervention, it is difficult to 

draw conclusions about the effectiveness of South Effects over the course of tutoring.  
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Had the tutors been better equipped to scaffold vowel pronunciations, the participants 

may have experienced more meaningful practice opportunities across the 15 tutoring 

sessions.   

Another limitation relates to the additional instruction that nearly half of the 

students were receiving during the school day.  Twenty-four of the 47 subjects received 

daily Voyager instruction.  Though Voyager is more heavily focused on teaching 

vocabulary and reading comprehension (Florida Center for Reading Research, 2005), it is 

still working on the same global skill (reading) and provides students with additional 

instruction that they would not have had otherwise.  Though efforts were made to 

randomize Voyager students across conditions, the influence of this instruction could not 

be entirely controlled for.  

The multiple-baseline study indicated that the color resulted in a meaningful cue 

for vowel pronunciation and reduced rime reading errors for the three students in the 

study.  Still, the design did not remove the color treatment and systematically return color 

to a later phase in order to provide evidence of a systematic effect.  Instead, the study was 

an add-in design (Ward-Horner & Sturmey, 2010).  The color support was added to phase 

two, but it was never removed.  Though a removal design provides stronger evidence 

than an add-in design, skills like reading are difficult to unlearn or remove.  Thus, an add-

in design was used for this particular study despite its limitations. 

Finally, instructional time was a considerable limitation in the present study.  

After only nine hours of instruction, it was very difficult to assess changes in 

phonological skills among adolescents with word reading difficulties.  Though an 

experienced practitioner may have been able to improve student reading in this limited 
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amount of time, the tutors in the study were unable to implement Sound Effects as 

intended, making data interpretation challenging.   

Implications for Policy 

Delivering meaningful instruction to students who are significantly below grade 

level has been an on-going policy debate (Fielding, Kerr, & Rosier, 2007).  A potential 

solution has been to offer on-going instruction during after school hours (Moje & 

Tysvaer, 2010).  In the present study, the school district had a highly structured after 

school program.  Students were provided with snacks, teacher support, and a bus ride 

home everyday.  If students were behind on homework assignments, staff could request 

that they remain after school.  In terms of using the after school program to provide 

additional intensive reading instruction for struggling adolescent readers, it was very 

difficult to ensure attendance even with numerous incentives in place.  Overall, the 15 

students in Sound Effects missed a total of 24 lessons, while 16 Corrective students 

missed a total of 30 lessons.  Three students missed (and made up) more than half of their 

instructional sessions.  For adolescent readers who have experienced failure in reading, 

staying after school may have been a less-than-appealing option.  It may be the case that 

intensive reading intervention for the students with the greatest needs is best delivered 

during the school day. 

Another important implication is related to the personnel providing subsyllabic 

support.  In this study, work-study students from a selective private liberal arts university 

provided the instruction to participants.  None of the tutors were education majors, but 

several expressed interest in teaching after completing their undergraduate degree via an 

alternative-route teacher preparation program.  Despite their enthusiasm, the Sound 
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Effects tutors struggled to implement this intervention, unlike the Corrective tutors who 

more closely adhered to the fidelity of the program.  The Sound Effects program was 

intended to allow for flexibility, as scripting instruction may limit the potency of an 

intervention by narrowing its instructional pliancy.  However, for the purpose of 

conducting this study, a set of 15 Sound Effects lessons were designed that were 

directive, although not scripted.  Nonetheless, the tutors struggled to adhere to the intent 

of the program without very specific scripting, especially as it related to correcting 

student errors. This was true in both interventions, despite the fact that Corrective 

includes specific correction procedures (errors that were committed by tutors were on the 

correction procedure).  Arguably, some control was sacrificed in the implementation of 

Sound Effects by not scripting it more tightly.   On the other hand, Gersten (2005) has 

suggested that high quality experimental research does not require scripted curricula.  

Instead, he has suggested that flexibility can exist within research interventions.  

However, Gersten indicates that this flexibility is possible when experienced teachers 

partner with researchers.  It may be the case that achieving significant outcomes for 

adolescents reading several years below grade level is more likely when the 

implementing instructors are experienced teachers who are better equipped to interact 

with unscripted materials.  

Summary 

The findings presented here suggest that the Sound Effects intervention is an 

effective tool for reducing errors in vowel pronunciations and increasing spelling skills.  

In terms of word reading, the data in this study did not indicate growth on word reading 

after 15 lessons.  Additional research with increased instructional time will be required to 
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investigate the effects of Sound Effects on word reading variables.  Increasing the word 

reading skills of struggling adolescent readers continues to be an instructional challenge 

for practitioners and researchers alike.  Secondary students with reading disabilities need 

to be exposed to the same content-area courses as their peers, yet their reading skills often 

inhibit their capacity to cope in reading-intensive environments.  The solution for how to 

best structure intensive word reading interventions for adolescents while balancing other 

curricular demands remains unresolved and urgent. 
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Appendix A 

Sound Effects Rime Cards (front and back) 
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Appendix B 

Sample Sound Effects Lesson 
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Appendix C 

Sound Effects Rhyme Chart 
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Appendix D 

Corrective Sample Lesson B1 and B2 
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Appendix E 

Student Satisfaction Survey 
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Appendix F 

Fidelity Checklists 
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Appendix G 

Rime Card PowerPoint
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Appendix G 

Rime Card PowerPoint 

 

 

 

	  


