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ABSTRACT 

 

Children with phonological impairment (PI) are at increased risk for reading and spelling 

difficulties. To date, research has focused primarily on the phonological awareness abilities of 

children with PI as means of examining factors that impact their literacy development. However, 

research in the area of morphological awareness indicates that it is an essential skill, beyond 

phonological awareness, necessary for the successful acquisition of reading and spelling. This 

study investigated the morphological awareness abilities of children with PI as little is known 

about their morphological awareness skills. By examining the morphological awareness of 

children with PI, a better understanding of factors that might place these students at risk for 

reading and spelling difficulties can be developed. Eighty-eight first grade students, 44 students 

with PI, or a history of PI, and 44 students with typical speech and language skills (TD), were 

recruited as participants. All participants completed an assessment battery designed to measure 

expressive phonology, morphological awareness, phonological awareness, letter-name 

knowledge, receptive vocabulary, reading, and spelling. Descriptive quantitative research 

methods were used to answer the study’s research questions. Specifically, independent samples t-

tests were used to determine whether there were differences in morphological awareness abilities 

between students with PI and students with TD. Regression analyses were used to determine 

whether the morphological awareness of children with PI and children with typical development 

account for significant independent variance on measures of reading and spelling. Results from 

the t-tests suggested significant differences between children with TD and children with PI on all 

measures of morphological awareness. Regression analyses suggested morphological awareness 

predicted significant unique variance on the spelling measure for both groups as well as for 

reading for children with TD; morphological awareness did not significantly predict additional 

variance on the reading measure for children with PI. Results indicate that children with PI are 

significantly outperformed by typically developing peers on measures of morphological 

awareness. This gap in performance may help explain, to some extent, the differences in reading 

abilities between children with PI and children with TD.  
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CHAPTER ONE 

 

INTRODUCTION 

 

Literacy, operationally defined as the ability to read and write, is a metalinguistic skill 

that requires the careful coordination of several linguistic factors (Fowler & Liberman, 1995). 

Factors of language involved in successful literacy development and use include phonology, 

morphology, syntax, semantics, and orthography. Although the dependence on specific factors of 

language may change throughout the course of literacy development, individuals must develop 

an awareness of, and understanding for, these factors to succeed in developing reading and 

spelling abilities. An individual struggling with any one of these linguistic factors may face 

difficulties with reading and spelling (Carlisle, 2003).  

For decades, researchers have been interested in examining the effects phonological 

impairment (PI) has on children’s literacy development. A phonological impairment is an 

“impairment of the representation and organization of the phonemes and phoneme patterns 

within a language system”. Phonological impairments, characterized as language-based 

disorders, are part of a broader category of speech disorders. Other speech sound disorders, such 

as articulation disorders, may be caused by motoric or physical limitations (Bauman-Waengler, 

2004, pg. 5). This investigation focused on children with PI or a history of PI.   

Much of the current literature examines the relationship between PI and literacy 

development by focusing on one underlying linguistic factor: phonological awareness. 

Specifically, investigators have questioned how PI affects early literacy skills when the 

development of phonological knowledge and ability is impaired.  Following the understanding 

that a phonological impairment is reflective of a larger underlying problem with language 

organization (Lowe, 1994), it is no surprise that researchers are interested in the effects PI may 

have on literacy skills. Preliminary research involving children with coexisting PI and language 

impairment in comparison to children with typical phonology and language skills indicate a 

significant gap in performance on measures of reading and spelling. (Bishop & Adams, 1990; 

Catts, 1993; Lewis, O’Donnell, Freebairn, & Taylor, 1998).  

There has been little research on the relationship of PI with other linguistic factors that 

support literacy development, including morphological awareness. Research in the area of 
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morphological awareness (i.e., the ability to reflect on and manipulate the structure of words.) 

indicates it, too, contributes significantly to reading and spelling achievement in children. Given 

that morphology and phonology are both factors of language, it is possible that an individual with 

PI also may present with an impaired morphological system. By examining the morphological 

awareness of children with PI, a better understanding of factors that might place these students at 

risk for reading and spelling difficulties can be developed. 

The following review briefly summarizes current findings on the relationship between PI 

and literacy development, focusing on investigations of the phonological awareness skills of 

children with PI. It then discusses possible effects PI may have on other factors of language, 

specifically morphology and morphological awareness. 

Phonological Impairment and Literacy  

Catts (1993) studied a group of 56 kindergarten children with coexisting phonological 

and language impairments and 30 children with typical development. All of the children were 

administered three measures of receptive language including the Peabody Picture Vocabulary 

Test-Revised (PPVT-R; Dunn &Dunn, 1981), Token Test for Children (DiSimoni, 1978), and 

the Grammatical Understanding subtest of the Test of Language Development-2 (TOLD-2; 

Newcomer, & Hammil, 1988).  Expressive language was measured using the Expressive One-

Word Picture Vocabulary Test (EOWPVT; Gardner, 1979), the Structured Photographic 

Expressive Language Test-II (Werner & Kresheck, 1983), and a combined performance on the 

Sentence Imitation and Grammatical Closure subtests of the TOLD-2.  Articulation was assessed 

using the Goldman-Fristoe Test of Articulation (GFTA; Goldman & Fristoe, 1986). Nonverbal 

abilities were determined using the Block Design and Picture Completion subtest of the 

Wechsler Preschool and Primary Scale of Intelligence (Wechsler, 1967). Additionally, two 

measures of phonological awareness and three measures of rapid automatized naming were 

administered to all participants in kindergarten. Participants then were tested for reading 

achievement using subtests of the Woodcock Reading Mastery-Revised (WRMR; Woodcock, 

1987) and the Gray Oral Reading Test- Revised (GORT-R; Wiederholt &Bryant, 1986) in first 

and second grade. Results indicated that children with speech and language difficulties 

performed significantly poorer in later reading assessments compared to children with typical 

phonological and language abilities. 
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The same gap in performance holds true for spelling. Lewis et. al. (1998) examined 51 

children, 13 children with coexisting phonological and language impairment, 23 children with PI 

alone, and 15 children with typically skills. All participants were administered the GFTA 

(Goldman & Fristoe, 1986) in conjunction with the Khan-Lewis Phonological Analysis (KLPA; 

Khan & Lewis, 1986) to assess phonological skills. The Clinical Evaluation of Language 

Fundamentals-Revised (CELF-R; Semel, Wiig, & Secord, 1987) and the PPVT-R were 

administered to assess expressive and receptive language abilities. The Spontaneous Writing 

subtest of the Test of Written Language Second Edition (TOWL-2; Hammill &Larsen, 1988) 

was used to gather writing samples from the participants. The writing samples were scored using 

the age-normed analysis system of the TOWL-2 and analyzed further for syntactic complexity 

(number of different morphemes employed and main clauses, subordinate clauses and nonclausal 

structures attached to a main clause) and lexical diversity (total number of different words in a 

story divided by the total number of words in a story). Finally, the Test of Written Spelling-3 

(TWS-3; Larsen &Hammill, 1994) was administered to assess participants’ spelling skills. 

Results from the study indicate that children with PI, with or without coexisting language 

impairment, were significantly outperformed by peers with typically developing skills on 

measures of writing and spelling.  

In an attempt to explain the literacy performance of children with PI, researchers turned 

their attention to established predictors of literacy achievement.  To date, several factors have 

been identified as significant predictors of successful reading and spelling in children, including 

vocabulary (Bishop & Adams, 1990; Storch & Whitehurst, 2002), letter knowledge (Stevenson 

& Newman, 1986), and aspects of phonological awareness. Phonological awareness, regarded as 

the primary predictor of literacy acquisition (Petrill, Deater-Deckard, Thompson, DeThorne, & 

Schatschneider, 2006; Stanovich & Siegel, 1994; Wagner, Torgesen, Rashotte, Hecht, Barker, & 

Burgess, 1997), became the main focus of all studies that examined the performance gap 

between children with PI and children with typically developing skills on measures of literacy. 

Results from this line of research suggest a significant difference in performance between 

children with PI and children with typical development on several phonological awareness tasks 

linked to early literacy development. 
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Phonological Impairment, Phonological Awareness, and Literacy 

Webster and Plante (1992) compared the phonological awareness abilities of 11 children 

with phonological impairment and 11 children with normal phonological development. 

Participants were administered a battery of assessments including the GFTA and the KLPA to 

measure phonological skills, the Test of Nonverbal Intelligence (TONI; Brown, Sherbenou, & 

Johnson, 1982) to assess nonverbal language, and the Test of Auditory Comprehension of 

Language (TACL-R; Carrow-Woolfolk, 1985) and the PPVT-R to determine expressive and 

receptive language abilities. In addition, a series of experimental phonological awareness tasks 

were administered including sentence to word segmentation, word to syllable segmentation, 

word to phoneme segmentation, pseudo-word to phoneme segmentation, and single word 

recognition. Overall, students with typical development significantly outperformed children with 

PI on measures of phonological awareness. Results indicated a strong correlation between speech 

intelligibility and pseudoword segmentation, sentence-word segmentation, and word-phoneme 

segmentation. These results lead the authors to suggest that speech intelligibility was a highly 

significant predictor of phonological segmentation, a phonological awareness skill. 

Bird et al. (1995) examined three groups of children, 18 boys with PI, 13 boys with 

coexisting PI and language impairment, and 31 children with typically developing abilities 

matched on chronological age and nonverbal abilities. Various assessments were administered 

during three different time periods: Time 1, 7 to 12 months post Time 1 (Time 2), and 17 to 24 

months post Time 1 (Time 3). At Time 1, all participants were administered an experimenter-

designed measure of expressive phonology in which the participants were asked to say or imitate 

the names of pictures covering a wide range of consonants and consonant clusters in the initial, 

medial, and final position of words. The phonological task was scored using the percent 

consonant correct method devised by Shriberg & Kwiatkowski (1982). Participants also were 

administered a test of nonverbal ability using the Wechsler Intelligence Scale for Children-

Revised (WISC-R; Wechsler, 1974), and two language tests including the Action Picture Test 

(APT; Renfew, 1980) and the British Picture Vocabulary Scale (BPVT; Dunn, Dunn, Whetton, 

& Pintilie, 1982). In addition, students were administered three, experimenter-designed 

phonological awareness tasks aimed at measuring rime matching, onset matching, and onset 

segmentation and matching.   
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At Times 2 and 3, participants were administered the same tests of expressive phonology, 

nonverbal ability, and phonological awareness as at Time 1 in addition to various measures of 

literacy. Time 2 and 3 literacy measures included an experimenter-designed letter names and 

sounds task, the Vernon Spelling Test (Vernon, 1977), a nonword reading task, adapted from the 

reading subtest of the British Ability Scales, and a nonword spelling task, based on the Vernon 

Spelling Test.  

Results of the study suggested significant differences between children with PI, 

regardless of coexisting language impairment, and children with typical development on 

phonological awareness tasks of rhyme match, onset match, and onset segment and match at 

Time 1 and Time 2. At Time 3, however, children with PI showed no significant differences 

from their peers on measures of onset match or onset match/segment.  Time 2 and 3 reading and 

spelling measures also suggested significant differences between children with PI and children 

with typical development; however, subgroups of children with PI did not resolve reading or 

spelling differences by Time 3 assessments. Ultimately, the authors suggested that children with 

PI are at risk for literacy difficulties regardless of coexisting language delays, and results of this 

study indicated that students with PI continued to perform more poorly on literacy tasks after 

phonological awareness skills had normalized. 

In a later study conducted by Larrivee and Catts (1999), 30 children with PI and 27 

children with typical skills were assessed to examine the early reading achievement of children 

with PI. In Kindergarten, all participants were administered the Arizona Articulation Proficiency 

Scale (AAPS, Fudala & Reynolds, 1988) to assess expressive phonological abilities. Expressive 

and receptive language skills were assessed using the PPVT-R, subtests of the TOLD-2, the 

Token Test for Children (DiSimoni, 1978), and the EOWPVT-R. Additionally, participants were 

administered four, experimenter-designed phonological awareness tasks aimed at measuring 

syllable segmentation, oddity, blending, and sound segmentation. One year later, in first grade, 

participants were administered tests of reading achievement, including the Word Identification 

and Word Attack subtests of the WRMT-R. Results indicated that children with PI scored 

significantly lower on measures of reading achievement than their peers who were typically 

developing. High within-group variability for the PI group lead the researchers to dichotomize 

the subjects into good and poor readers. Further analysis of these two groups indicated that the 

“poor readers” also exhibited more severe expressive phonological disorders, poorer language 
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skills, and poorer phonological awareness when compared to the “good readers.” Hierarchical 

regression analysis indicated that expressive phonology accounted for 43% of significant 

independent variance in word identification tasks when entered after phonological awareness and 

language variables. 

 Although this line of research provides insight to the variance explained by phonological 

awareness in the reading performance of children with PI, the link between PI and phonological 

awareness may not explain the literacy gap in its entirety. As evident in the results reported by 

Bird et. al (1995), even after the phonological awareness skills of children with PI normalize, 

they continue to struggle with reading and spelling. As mentioned previously, literacy is a 

metalinguistic skill that requires the awareness and active use of several factors of language. An 

individual who struggles with phonemes and phoneme patterns also may struggle with certain 

aspects of morphology. At a surface level, children with PI may struggle with morphology 

because many of the morphological markers used in the English language are composed of 

individual phonemes or two phoneme units. A child who is unable to store and use clear 

representation of phonemes or phoneme units also may struggle to store and use morphological 

markers, in turn affecting morphological awareness. At a deeper level, children with PI may 

struggle with morphology because of underlying difficulty learning and storing linguistic 

information. It may be that the deficits in reading, spelling, and phonological awareness 

demonstrated by children with PI are not due solely to a problem developing and using 

phonological knowledge; rather, it may be a difficulty developing and using general linguistic 

knowledge.   

In the following section, an overview of morphology is presented, followed by the 

importance of morphological awareness to literacy achievement. The final section of this chapter 

will cover subsequent effects PI may have on morphological awareness and how this relationship 

may result in literacy difficulties.  

Morphology 

 Morphology deals with the internal organization of words (Owens, 2005). Morphemes 

are the basic units of language that have meaning. Morphemes can be free or bound. A free 

morpheme can stand on its own as a complete word, or base word (e.g., ‘do’). A bound 

morpheme does not have meaning on its own; instead, it must be added to a base word or root in 

the form of a prefix (e.g., un-, in ‘undo’) or suffix (e.g., -able, in ‘doable’) to convey meaning. 
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 There are two types of bound morphemes, inflections and derivations. In English, 

inflectional morphemes are added to words to express information such as number (ball/balls), 

tense (walk/walked), case (Mike’s cat), or person (he sits). Inflectional morphemes do not 

change the meaning of the base word and often leave the base word or root phonologically intact, 

with the exception of irregular cases (Owens, 2005). 

 In contrast, derivational morphemes impact base words in several ways. When added to a 

base word, derivational suffixes can change the meaning and syntactic category of the word. For 

example, teach is a verb meaning to give instruction to; adding –er to teach changes the word to 

teacher, a noun meaning someone who gives instruction. Derivational prefixes have the ability to 

change a word’s meaning but not its syntactic category. For example, the word write is a verb 

meaning to form letters on paper; adding re- to the beginning of write creates rewrite, a verb 

meaning to write something over again. 

 In addition to changing the meaning and syntactic category of words, derivational 

morphemes also can change the phonological features of a word. If a derivational morpheme 

leaves a word phonologically intact, it is referred to as a transparent alteration (e.g., teach-

teacher). If a derivation alters the phonological and orthographic characteristics of a word, it is 

an opaque change (e.g., three-third). In addition, there are many words that are in between 

transparent and opaque forms, where just the phonological aspects or just the orthographic 

aspects of the word change (e.g., magic-magician, happy-happiness).  

Children develop morphology on a continuum much like other factors of language. 

Implicit knowledge of morphology is evident in early preschool years, followed by the 

normalization of morphological productions by the first years of school (Carlisle, 2003). 

Additionally, much like the acquisition of phonology, children in kindergarten and first grade 

begin developing awareness of morphemes. In recent years, researchers have begun to examine 

children’s morphological awareness abilities. 

Morphological Awareness 

Morphological awareness refers to the “conscious awareness of the morphemic structure 

of words and the ability to reflect on and manipulate that structure” (Carlisle, 1995, p.194). 

Children begin developing morphological awareness as early as preschool. Berko (1958) set out 

to measure children’s knowledge of morphological rules using a sentence completion task 

involving nonsense words (e.g., this is a wug, here is another wug, now there are two wugs). In 
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this study, children as young as 4 years of age successfully added simple inflections onto 

psuedowords. More complex components of morphological awareness, such as the manipulation 

of complex derivations, begin developing in early grade school and continue developing well 

into adulthood (Carlisle, 2003). 

Across investigations of morphological awareness, a variety of tasks have been used to 

measure expressive and receptive aspects of morphological awareness. To date, there are no 

norm-referenced measures of morphological awareness. Several global language tests, such as 

the TOLD-2 & CELF-R include measures of grammatical knowledge, but the majority of the 

items included in these assessments measure knowledge of inflectional morphemes with little 

attention to derivations. For the most part, experimenter-designed instruments have comprised 

the majority of assessments aimed at measuring morphological awareness. Some of the 

experimenter-designed tasks include a sentence analogy task developed by Nunes, Bryant, & 

Bindman (1997a, 1997b), a morphological structure awareness task developed by Mcbride-

Chang, Wagner, Muse, Chow, & Shu (2005), a judgment of word relations task developed by 

Carlisle (1988), and a production of word forms task developed by Carlisle (1988).   

Although these morphological awareness assessments differ by name depending on the 

investigator, the ultimate goal of all of these assessments is to measure an individual’s awareness 

of word structures and how words relate to one another. Upon close analysis of the variety of 

tasks available to assess morphological awareness, there seem to be two primary methods of 

assessment: expressive tasks that focus on morphological productions and receptive tasks that 

focus on morphological relatedness. Morphological production tasks require an individual to 

alter the structure of a given word to correctly complete or fit the syntax of a sentence (e.g. Heal. 

Maria was worried about her health). Morphological relatedness tasks require an individual to 

indicate whether two words are related to one another (e.g. ill-illegal).  

Morphological Awareness and Reading 

Recent research investigating the role of morphological awareness in reading 

achievement suggests that morphological awareness is a unique contributing factor in the 

developmental process of reading. Initial contributions of morphological awareness are detected 

in children’s decoding of single words, followed by the acquisition of written vocabulary, and 

subsequently contributing to reading comprehension (Singson, Mahony, & Mann, 2000; Carlisle, 
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2000; Deacon & Kirby 2004; Mcbride-Chang, Wagner, Muse, Chow, & Shu, 2005; Carlisle, 

2003; Nagy, Berninger, & Abbott, 2006.)    

Morphological awareness and decoding. Decoding is one of the first stages of reading 

and involves converting written words into their spoken forms. Beginning readers may utilize 

aspects of morphological awareness during single word reading by using stored, commonly-

occurring morphemes as complete units. Storing and accessing morphemic units such as un- and 

-tion, as complete units may help beginning readers learn to read sight words such as unreal and 

action easier which, in turn, makes the decoding process faster. Several studies have been 

conducted to examine the role of morphological awareness in word reading with much 

consistence in the findings.  

In a longitudinal study conducted by Carlisle & Nomanbhoy (1993), 101 children were 

assessed and followed from kindergarten to first grade in an attempt to investigate predictors of 

first grade reading abilities. In kindergarten, all participants were administered norm-referenced 

tests of language development, the Test of Auditory Analysis Skills (TASS; Rosner, 1975) to 

assess phonological awareness, and a morphological production and a morphological relatedness 

task to assess morphological awareness. In first grade, the participants were administered an 

experimenter-designed word reading task. Regression analysis was conducted to identify 

predictors of reading achievement. Results indicate that phonological and morphological 

awareness combined predicted 37.2% of the variance for word reading. The authors went on to 

analyze the unique variance of phonological awareness and found that it accounted for 33.6% of 

reading variance and concluded that morphological awareness must have made up the remaining 

unaccounted 4%. However, this analysis of unique variance for morphological awareness may 

not be accurate, as the variable was never entered into the model independent of phonological 

awareness. Had morphological awareness been entered into the model independent of 

phonological awareness, the amount of variance in word reading explained by morphological 

awareness might have been different. 

Mahony et. al. (2000) conducted two experiments with school-age children with typical 

development that sought to answer whether morphological awareness offered a unique 

contribution to word reading beyond vocabulary and phonological awareness. Ninety-eight 

children enrolled in grades 3 through 6 participated in the first study. All students were 

administered written and oral versions of a morphological relatedness task as well as norm-
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referenced measures of vocabulary using the WISC-R, and reading ability using the Word 

Identification and Word Attack subtests of the WRMT-R. The relationship between reading and 

morphological awareness were analyzed after controlling for vocabulary knowledge. Results of 

the first experiment indicated that morphological awareness independently accounted for 5% of 

the variance in reading above and beyond variance accounted for by vocabulary knowledge.  

In a second experiment, the authors examined the morphological awareness, phonological 

awareness, vocabulary, and reading skills of skills of 101 students with typical development in 

grades 3 through 6. All students were administered a morphological relatedness task as well as 

norm-referenced measures of vocabulary using the PPVT-R, two norm-referenced measures of 

phonological awareness, and the Word Identification and Word Attack subtests of the WRMT-R. 

The scores from all of the above measures then were analyzed and results indicated that 

morphological awareness independently contributed 5% to the variance of pseudo-word naming 

and single word reading, after controlling for phonological awareness and vocabulary 

knowledge. 

In regard to phonological opacity and single word reading, research suggests that 

phonological opacity negatively affects an individuals’ ability to identify the relationship 

between base words and derivatives (Carlisle, 1988; Fowler & Liberman, 1995; Leong, 1989; 

Shanweiler, 1995). Windsor (2000) examined the influence of phonological opacity in reading 

achievement of 69 children with typical development. She found that performance with 

transparent derivatives explained a significant 6.9% of the variance in word identification scores 

and an insignificant 2.2% for text comprehension. In contrast, performance with opaque 

derivatives explained a significant 19.9% of the variance for word identification and 16.5% for 

text comprehension. These results suggest reading achievement may be mediated by one’s ability 

to analyze phonological and orthographic changes made in opaque derivations. 

Carlisle & Nomanbhoy (1993) theorized that during the early stages of reading 

development, when children are learning to decode or read single words, morphological 

awareness accounts for a small but significant portion of the variance in reading ability beyond 

that of phonological awareness. However, as mentioned above, once readers have mastered the 

ability to decode and begin focusing on more advanced reading skills, such as learning 

vocabulary from text and text comprehension, morphological awareness may become 

increasingly important to literacy achievement. 
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Morphological awareness and reading vocabulary. Morphological awareness is 

important to written vocabulary acquisition because of the units of meaning instilled within 

morphemes. Written language is morphophonemic made up of phonological (sound) and 

morphological (meaning) components. If individuals are able to store and retrieve morphological 

units appropriately, they will be able to identify commonly-occurring morphemic units 

embedded in words and perhaps have an easier time drawing meaning from the words upon 

exposure. For instance, if a child understands that the morphological marker un- is often added to 

a word to mean the opposite of the word (e.g., happy-unhappy), they may be quicker to acquire 

the meaning of the word unhappy when it is encountered. Inflections, derivations, and compound 

words create morphologically-complex words and it is estimated that morphologically-complex 

words make up nearly 60% of the new words acquired by school age children within the written 

context (Nagy & Anderson, 1984). Verhoevan & Carlisle (2006) hypothesized that students 

increase their dependence on morphological awareness during stages of lexical development. 

Given that written English is morphophonemic, it makes sense that learning new vocabulary in a 

written context may require the ability to sound out the phonemes of a word (phonology) as well 

as detect small indicators of meaning (morphology).  

Anglin (1993) conducted a study that examined children’s vocabulary knowledge in 

relation to morphological knowledge.  Ninety-six students, 32 students from each of grades 1, 3, 

and 5, completed an extensive experimenter-designed vocabulary measure. The words included 

in the measure were determined to be representative of main entry non-historic dictionary words 

in relation to frequency and morphological type. Participants’ were tested on the words using 

definitions, sentences, and multiple choice questions and responses were analyzed with specific 

detail to morphological constraints. Results from the study indicate that comprehension of 

derived words improved dramatically from 1
st
 to 5

th
 grade and made a significant contribution to 

overall vocabulary knowledge in 5
th

 grade participants.  In addition, it was found that multi-

morphemic words also made a significant contribution to vocabulary knowledge of 5
th

 grade 

students, in contrast to younger participants. He reported that children are capable of inferring 

the meaning of unfamiliar derivations by using the meanings of familiar affixes and bases, a skill 

that seems to develop with age. Anglin went on to report that the vocabulary capabilities of 

children are significantly related to reading abilities.   
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McBride-Chang et. al. (2005) also examined the role of morphological awareness in the 

vocabulary acquisition of children.  Researchers assessed the morphological awareness 

development of 115 kindergarteners and 105 second graders with typical phonological and 

language skills using standardized or norm-referenced tests measuring vocabulary, word reading, 

phonological awareness, rapid automatized naming, and two measures of morphological 

awareness (a morphological production task and a relatedness task). Using hierarchical 

regression analysis to predict factors that contribute to vocabulary acquisition, results indicated 

that the two morphological tasks predicted a unique 10% of the variance for vocabulary 

knowledge after controlling for the phonological processing and reading variables. 

In the mid-to upper elementary grades (around 3
rd

 grade), a large portion of words taught 

in the school setting are multi-syllabic, of which the majority are derivations of words that 

students already know. In addition to making connections within words to acquire new 

vocabulary, morphological awareness aids students in making connections across words and 

phrases and eventually aids in the comprehension of written text.   

Morphological awareness and text comprehension. Few studies have examined the role 

of morphological awareness in text comprehension. Research thus far indicates that a significant 

relationship between morphological awareness and text comprehension exists. Morphological 

awareness is important to text comprehension because it affords the reader valuable working 

memory needed to concentrate on the meaning of the text. Once children become proficient at 

decoding and are able to use their morphological awareness skills to draw meaning from 

vocabulary, they are likely to achieve reading fluency with little difficulty. Reading then 

becomes more automatic and children begin to concentrate on the meaning of the text instead of 

the individual word parts.  

One of the first studies to investigate the role of morphological awareness in reading 

comprehension was conducted by Carlisle (1995). In a longitudinal study of 85 children with 

typical development in kindergarten through second grade, Carlisle set out to investigate whether 

morphological awareness made a unique contribution to word analysis and reading 

comprehension beyond that of phonological awareness. Kindergarten and first grade participants 

completed standardized measures of language knowledge and phonological awareness skills in 

addition to a morphological production task and a morphological relatedness task. In second 

grade, participants completed a standardized test of reading achievement. Findings suggested 
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that a morphological production task in first grade was the strongest predictor of reading 

comprehension in second grade beyond that of phonological awareness.   

Investigating a slightly older population of students, Carlisle (2000) examined the 

contribution of morphological awareness to word reading and reading comprehension in children 

with typical development enrolled in third and fifth grade. Thirty-four, third graders and 25, fifth 

graders participated in the study. All students were administered standardized measures of word 

reading, vocabulary knowledge, and reading comprehension in addition to a morphological 

production task (targeting transparent and opaque derivations). Results indicated that 

morphological awareness was significantly related to the ability to read derived words and define 

morphologically-complex words in third grade and fifth grade.  Results also indicated that 

morphological awareness accounted for 43% of the variance in reading comprehension at the 

fifth grade level. 

Deacon and Kirby (2004) examined the role of morphological awareness in pseudo-word 

reading, reading comprehension, and single word reading beyond the contribution of 

phonological awareness. They conducted a 4-year, longitudinal study that followed 103 students 

with typical development from 2
nd

 to 5
th

 grade. In second grade, all participants completed norm-

referenced assessments of verbal and nonverbal intelligence skills, a standardized assessment of 

phonological awareness, and a morphological production task to assess morphological 

awareness. In addition three norm-referenced subtests of reading achievement were administered 

in grades 2-5. Hierarchical regression analysis indicated that morphological awareness was a 

significantly predictor of pseudo-word reading (for grades 3-5) and reading comprehension 

(grades 4 and 5) but not to single word reading after controlling for intelligence and phonological 

awareness.  

Nagy et. al. (2006) conducted the most recent and largest study conducted in regard to the 

contribution of morphology beyond phonology in reading achievement. In this study, structural 

equation modeling was used to evaluate the unique contributions morphological awareness 

added to literacy outcomes in 607 students with typical development in grades 4 through 9. 

Students completed two measures of morphological awareness (a morphological production task 

and a morphological relatedness task), two norm-referenced measures of phonological awareness 

abilities, norm-referenced measures of reading and spelling, and four additional, experimenter-

designed decoding tasks. Scores were entered into a structural equation model and results 
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indicated that morphological awareness contributed significantly unique contributions to the 

decoding rate for 8
th

/9
th

 graders and the decoding accuracy for 4
th

/5
th

 graders and 8/9
th

 graders. In 

grades 3, 4, and 5, morphological awareness also made a significant contribution, after 

controlling for intelligence and phonological awareness, to psuedoword reading (9, 10, and 11% 

of the variance, respectively), single word reading (8, 8, and 5% of the variance, respectively), 

and reading comprehension (8, 10, and 7% of the variance, respectively). 

Morphological Awareness and Spelling 

In addition to the role morphological awareness plays in reading achievement, research 

also indicates that morphological awareness is an influential factor in spelling. Because many of 

the words in English do not present with a one-to-one phoneme-grapheme correspondence, it is 

necessary for students to use morphological awareness to achieve successful spelling. For 

instance, if a student relied solely on phonological cues to spell the word action, the written word 

might look something like akshun. However, using morphemic cues, the student might recognize 

that action is closely related to the word act and, like so many other words he/or she has come in 

contact with that end in /Sun/, this part of the word is often spelled –tion. In making these 

morphemic connections, the student would have a better chance at arriving at the correct spelling 

of the word as opposed to relying on phonological cues alone.  

Treiman, Cassar & Zukowski (1994) reported the use of morphological awareness in 

word spelling with children as young as 5:5 years old when they set out to investigate the types 

of linguistic information children use in their spelling. They found that when children were asked 

to spell base words and derived words containing flaps, as in city and dirty (with the /t/ 

pronounce closer to a /d/), children often misspelled the word city as cidy but often used the 

correct grapheme /t/ when spelling the word dirty. The researchers speculated that the correct 

spelling of dirty may be linked to the children’s understanding that the stem of dirty is dirt, 

pronounced with a clear final consonant /t/ phoneme.  

Recent research links morphological awareness skills to the spelling of base words, 

inflected words, and derived words (Kemp, 2006; Tsesmeli & Seymour, 2006; Walker & 

Hauerwas, 2006). Walker and Hauerwas (2006) investigated the influence phonological, 

morphological, and orthographic awareness skills contributed to children’s ability to spell 

inflected verbs. Participants included 103 typically developing first, second, and third graders. 

All students were administered norm-referenced tests of vocabulary, reading, and phonological 
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awareness. Additionally, the researchers administered an experimenter-designed orthographic 

awareness task, a morphological production task, and two spelling tasks (spelling inflected words 

from dictation and in a sentence context). The spelling tasks then were coded and analyzed in 

regard to phonology, morphology, orthography, and time.  Results of the study indicated that 

spelling in the earlier years is more closely correlated with phonological skills; however, as the 

students’ reading abilities improved, they relied more heavily on morphological and orthographic 

skills. 

Tsesmeli and Seymour (2006) conducted three experiments that examined morphological 

awareness, vocabulary, and spelling with a specific focus on spelling derived words. Three 

groups of students were included in the studies: 10 children age 13-15 with dyslexia, 20 age-

matched children with typical reading skills, and 35 reading level-matched children with typical 

reading skills. Study 1 analyzed the differences in spelling abilities between the three groups. 

Participants completed two spelling tasks comprised of low familiarity and high familiarity word 

pairs. Results from the analysis indicated that the children with dyslexia performed more poorly 

than the children in the age-matched group and reading level-matched group on tasks of spelling 

base and derived words.  

The second experiment was conducted to examine whether the poor spelling skills of the 

children with dyslexia were due to vocabulary deficits. In the second study, the participants were 

asked to provide definitions to the words presented in the two spelling tasks described in the first 

study. A five point coding system was used to analyze participant responses. The coding system 

took into account meaning hints, synonyms, examples, correct definitions, and incorrect 

responses.  Results of the second study indicated that deficits in spelling were not associated with 

poor vocabulary as children with dyslexia scored within the same limits as their age-matched and 

reading-level matched peers on comprehension.  

The third experiment of the study evaluated the morphological awareness of the three 

groups and examined how morphological awareness related to spelling. Participants complete a 

morphological production task and a morphological relatedness task. Results indicated 

significant differences in performance on both morphological awareness tasks between children 

with dyslexia and age-matched students with typical development; in contrast, no significant 

differences were found among children with dyslexia and peers matched on reading level with 

typical developing skills. Regression analysis was conducted to examine the contribution of 
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morphological awareness to spelling after controlling reading level and chronological age. 

Results indicate that the morphological production task made an independently significant 

contribution to spelling and was the single best predictor of spelling morphologically-complex 

words of both low and high frequency.   

Kemp (2006) conducted two studies that examined the relationship between 

morphological awareness and the spelling of base, derived, and inflected words. The first study 

included 74 children in grades 1-4 with typically developing abilities.  Study 1 examined the 

children’s spelling of real base words and their inflected and derived forms and examined the 

relationship between spelling abilities and morphological awareness. Participants completed two 

testing sessions. In the first session, participants completed an experimental spelling task that 

consisted of 12 base words, 12 derived words, and 12 one-morpheme, two-syllable control words 

to closely match the derived words. In the second testing session, participants completed a norm-

referenced spelling subtest, a morphological production task, a morphological relatedness task, 

and an experimenter-designed base-word spelling task. Results indicated that morphological 

awareness was significantly related to children’s spellings of base and derived real words. 

Study 2 examined the performance of 75 children in grades 3 and 4 on a spelling task of 

48, monosyllabic pseudo-base words, and a morphological production task. Participants were 

tested across two testing session. During the fist session, participants completed the experimental 

psuedo-word spelling test. During session two, participants completed a norm-referenced 

measure of spelling as well as a morphological production task. Correlations among age, spelling 

consistency, and morphological awareness were conducted. Results indicated that morphological 

production abilities accounted for a significant amount of variance in the spelling of inflected 

psuedowords and derived psuedowords.

Numerous studies conducted in recent years provide a strong theoretical and scientific 

framework supporting morphological awareness as a key component in reading and spelling 

achievement. The studies mentioned above highlight the importance of morphological awareness 

in vocabulary acquisition, single and complex word reading, and reading comprehension. 

Morphological awareness also plays a unique role in the spelling of base, inflected, and derived 

words.  

 Morphological Awareness and Children with Phonological Impairment 
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Research thus far investigating morphological awareness and reading with non-typically 

developing populations has focused primarily on children with specific language impairment and 

dyslexia. To date, there have been no studies that have examined the relationship between PI and 

morphological awareness. Many morphemes are comprised of single as well as clustered 

phonemes, giving rise to the possibility that an impaired phonological system may directly 

impact an individual’s ability to store and retrieve morphological information, in turn impacting 

their ability to achieve literacy success.  Although the core deficit of PI may be largely due to 

difficulties in acquiring strong phonological representations, an individual with PI also may have 

difficulties acquiring strong morphological representations. It has been theorized that children 

who present with the inability to correctly produce phonemes and phonemes patterns are unable 

to store the phonological information efficiently or effectively for later retrieval (Raitano, 

Pennington, Tunic, Boada, & Shriberg, 2004).  

Research supports the fact that children with PI are at risk for literacy difficulties. To 

date, the core deficit in literacy achievement has been attributed to phonological awareness; 

however, it may be that other linguistic factors are equally deficient and contribute to poor 

reading and spelling. Thus, investigation of the morphological awareness skills of children with 

PI should be conducted. Further, comparison of children with PI to children with typical 

phonological and language abilities will provide some insight into differences in the 

morphological awareness skills of these children.  

Research Questions and Hypotheses 

The overarching purpose of this investigation was to obtain initial information regarding 

the morphological awareness abilities of children with PI,or a history of PI, compare those 

abilities to children with typical skills, and determine whether the morphological awareness 

abilities of PI children explain their performance on measures of reading and spelling.  

Specifically, the following research questions were addressed: 

1) Do children with PI differ in performance on measures of morphological awareness in 

comparison to children with TD equated on factors of age, gender, and classroom of attendance? 

2) Do the morphological awareness skills of children with PI and children with typical 

abilities account for significant independent variance on measures of reading and spelling. 

For the first question, it was hypothesized that students with PI would perform poorer 

than children with typical development on tasks assessing productive morphological awareness. 
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In regard to the second question, it was hypothesized that the morphological awareness of 

children with PI would account for additional unique variance on measures of literacy beyond 

variance accounted for by other well established predictors of literacy including, phonological 

awareness, vocabulary, and letter knowledge.  
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CHAPTER TWO 

 

METHOD 

 

Participants 

Participants were selected from public elementary schools located in a mid-size city in 

north Florida. Consent forms, found in Appendix A, were sent home to all first grade students 

with PI as identified by the speech–language pathologist at their respective school. The speech-

language pathologist at each school was advised to identify students on her caseload who 

currently presented with, or had a history of, phonological impairments characterized by multiple 

misarticulations without coexisting oral motor limitations, as well as no known language 

impairments. To ensure, for this preliminary study, that factors other than phonological 

impairment did not influence the results, a presence of history of language impairment served as 

part of the exclusionary criteria.   

Once children with PI were identified and recruited, recruitment of children with TD 

began. Within each school in which the first grade children with PI were identified, children with 

TD were recruited from the corresponding first grade classroom. Parent consent forms for 

children with TD were sent home by their general education teachers. General education teachers 

were advised to send consent forms home with students who were the same age (+/- 6 months) 

and gender as the student with PI in their class. Specific recruitment procedures were conducted 

for students with TD in an attempt to equate the two groups on age, gender, and classroom of 

attendance. In addition to parent consent, the researcher obtained verbal assents from each child 

before testing using a verbal-assent script.  

Inclusionary criteria were established for each group. To participate in this study, 

students were required to a) use English as their primary language, b) be enrolled in the first 

grade, c) pass a standard audiometric screening, and d) exhibit nonverbal intelligence abilities 

within typical limits (i.e. standard score of 80 or above) as determined by the Kaufman Brief 

Intelligence Test -2, Matrices subtest (KBIT-2; Kaufman & Kaufman, 2004). In addition to the 

aforementioned inclusionary criteria for all participants, students with PI were required to a) 

exhibit typical oral motor abilities as determined by an oral mechanism examination, b) receive a 

standard score that fell at least one standard deviation below the mean for their chronological age 
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on the Goldman Fristoe Test of Articlation-2 (GFTA-2; Goldman & Fristoe, 2000), and c) have a 

current individualized education program (IEP).  

In all, 88 participants were recruited for the study: 44 children with PI and 44 children 

with TD. The final sample of children included 52 males (59.1%) and 36 females (40.9%). The 

children ranged from 6 years of age to 8 years, 9 months of age (M = 6 years, 9 month, SD = 6.2 

months). The participants represented a range of ethnic backgrounds and were 70.5% Caucasian, 

28.4% African American, and 1.1% represented other ethnic backgrounds. 

The final sample of children with TD consisted of 26 males (59.1%) and 18 females 

(40.9%). The children ranged from 6 years to 8 years of age (M =6 years, 8 months, SD =5.4 

months). The ethnic representation of the TD group was 70.5% Caucasian, 28.4% African 

American, and 1.1% represented other ethnic backgrounds. 

The final sample of the children with PI consisted of 26 males (59.1%), and 18 females 

(40.1%). The children ranged from 6 years, 2 months of age to 8 years, 9 months of age (M = 6 

years, 9 months, SD = 6.9 months). The ethnic representation of the PI group was 70.5% 

Caucasian, 28.4% African American, and 1.1% represented other ethnic backgrounds. 

Additionally, all children with PI presented with percentile scores below the 15
th

 percentile on 

the GFTA-2 ranging from <1
st
  percentile to the 15

th
 percentile (M = 7

th
 percentile, SD = 4.4 

percentiles). As mentioned above, all children presented with a current PI or a history of PI (i.e., 

currently had residual errors resulting from an earlier, more pervasive PI).  

Procedure 

 Once informed consent was obtained, students were tested individually in a quiet room or 

area on their school campus. All participants completed an assessment battery consisting of one 

norm-referenced test of vocabulary, one norm-referenced test of articulation/expressive 

phonology, two norm-referenced subtests of word decoding abilities, two norm-referenced 

subtests of phonological awareness, one norm-referenced subtest of non-verbal intelligence, one 

norm-referenced subtest of letter identification, one experimenter-designed morphological 

awareness measure, and one experimenter-designed spelling measure. The assessments were 

counterbalanced to control for order effect and student fatigue. All norm-referenced measures 

were administered per standard guidelines listed in their respective administration manuals. 

Administration of experimental tasks is detailed below.   
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The investigator or a qualified research assistant conducted all testing. Testing took place 

during the months of September, October, November, and December of 2007. Testing sessions 

were approximately 45 minutes or less per student and occurred during the regular scheduled 

school day at a time convenient for the classroom teacher and the student. All testing sessions 

were audio recorded using an Olympus 4100PC digital voice recorder to ensure accuracy of data 

collection. 

Measures  

Articulation measure. The GFTA-2 was used to measure articulation abilities. This is a 

widely accepted norm-referenced measure that assesses an individual’s articulation of the 

consonant sounds of Standard American English. The test requires individuals to say, or imitate 

the administrator’s productions of, the names of pictures. A representative sample of 2,350 

subjects was used for developing the normative scores. Alpha reliabilities for internal 

consistency of the GFTA-2 is .96 for females and .94 for males. Test-retest reliability is .98 for 

initial, medial, and final sounds. Inter-rater reliability for initial, medial, and final sounds is .93, 

.90, and .90 respectively.  

Morphological awareness measure. Historically, two different morphological awareness 

tasks have been used to measure implicit and explicit morphological awareness, morphological 

production tasks and morphological relatedness tasks. Based on Carlisle (1995), morphological 

relatedness tasks have proven to be ineffective means of measuring the morphological awareness 

of students in the first years of school, specifically kindergarten and first grade.  As a result, an 

experimenter-designed morphological production task (adapted from Carlisle, 1988) was used to 

measure the morphological awareness of the participants in this study. Knowledge of 

derivational (e.g., -er as in teacher) and inflectional (e.g., -s, as in shoes) morphemes were 

assessed through a morphological production task in which the students were given a word and 

asked to complete a sentence by modifying the given word (e.g., Teach: Miss Jones is my  

(teacher); Shoe. I have two (shoes).) Additionally, to control for errors caused by phonological 

impairment, a morphological decomposition task was developed and administered to all students 

in the study. The decomposition task required the students to decompose inflected words into 

base words for a sentence completion task (e.g., Trees: I ate lunch under a (tree).). 

There were a total of 30 items on the morphological awareness task. Ten of the 20 items 

productively measured morphological awareness of derived words, ten items measured the 
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morphological awareness of inflected words, and ten items measured morphological 

decomposition skills. Of the 10 derivational items, 5 of the derivations were phonologically 

transparent (teach-teacher), and five were phonologically or orthographically opaque (shade-

shadow, one-once). The ten inflectional items were divided equally to assess awareness of the 

following 5 inflectional morphemes: plural, 3
rd

 person singular, present progressive, regular past 

tense, and irregular past tense. The task has been adapted from Carlisle’s (1988; 1995) 

morphological awareness assessments used previously with similar age children. A copy of the 

morphological task is provided in Appendix B. 

Phonological awareness measures. The Segmentation and Blending subtests of the 

Phonological Awareness Test (PAT; Robertson & Salter, 1997) were used to measure 

phonological awareness abilities. The PAT is a standardized norm-referenced test that was 

normed on a randomly selected representative sample of school age children with consideration 

for race, gender, age, and geographic location (N=1,235). Reliabilities for the segmentation and 

blending subtests are r=.79 and r=.76, respectively.  

Receptive vocabulary measure. The Peabody Picture Vocabulary Test-III (PPVT-III; 

Dunn & Dunn, 1997) was administered to assess participants’ receptive vocabulary abilities. The 

test was also used to corroborate teacher report of general language skills within typical limits. 

The PPVT-III is a widely accepted measure that requires students to point to one of four pictures 

for the target word. Internal consistency of the PPVT-III is .92 to .98 (median .95). Test-retest 

reliability is .91 to .94 (median .92). The PPVT-III has an average correlation of .69 with the 

OWLS Listening Comprehension scale and .74 with the OWLS Oral Expression scale. Its 

correlations with measures of verbal ability are: .91 (Wechsler Intelligence Scale for Children-

III), .89 (Kaufman Adolescent and Adult Intelligence Test-Crystallized IQ), and .81 (Kaufman 

Brief Intelligence Test-Vocabulary).  

Decoding measures. The Word Identification and Word Attack subtests of the Woodcock 

Reading Mastery Test-Revised (WRMT-R; Woodcock, 1998) were used to measure word-level 

reading. The two subtests comprise the Basic Skills Cluster, which represents basic reading 

abilities.  The Word Identification subtest requires individuals to read real words and the Word 

Attack subtest requires individuals to read nonsense words. The WRMT-R is a standardized, 

norm-referenced test widely used in the literature. It was standardized on over 3,700 individuals 

using a stratified multistage sampling process. Internal consistency coefficients are reported as 
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.91 (ranging from .68 to .98). Criterion-related validity coefficients ranged from .60 to.70 when 

performance on the WRMT-R was compared to performance on the Peabody Individual 

Achievement Test-Revised (PIAT-R; Dunn & Markwardt, 1989) and the Iowa Test of Basic 

Skills (ITBS; Hoover, Dunbar, & Frisbie, 2000). 

Letter-knowledge measure. Children’s letter name knowledge was assessed using the 

Letter Identification subtest of the WRMT-R. This subtest requires children to identify upper- 

and lower-case letters with varying typefaces. Reliability and validity information is the same as 

reported for the reading subtests described above. 

Spelling measure. An experimenter-designed spelling dictation task was administered. 

The children were asked to spell 15 words (net, trip, crime, dump, then, chain, forest, trail, soap, 

reaches, preparing, popping, cattle, caught, and inspection) adapted from a spelling inventory 

created by Bear, Invernizzi, Templeton, and Johnston (2000) and considered to be age-

appropriate. Although reliabilities are not available for this task, earlier versions of this task have 

been used in previous studies (Wolter & Apel, in review). A copy of the spelling task is included 

in Appendix C. 

Nonverbal cognitive measure. The KBIT-2, Matrices subtest (Kaufman & Kaufman, 

2004) was administered to assess nonverbal cognitive abilities and to corroborate teacher report 

of cognitive skills within typical limits. This subtest measures nonverbal reasoning and problem 

solving. The children were required to identify relationships between concrete items (people, 

objects) and abstract items (designs and symbols) given a multiple choice picture format. Internal 

consistency reliability for the Matrices subtest range from .78 to .92 with a mean of .86 for 

individuals age 4 to 18. Test-retest reliability for this subtest range from .76 to .89 (mean = .83). 

The KBIT-2 reports high IQ composite correlates of .81 and .90 with the Wechsler Abbreviated 

Scale of Intelligence (WASI; Psychological Corporation, 1999). 

Scoring  

 Standardized measures. The measures of articulation/expressive phonology, phonological 

awareness, receptive vocabulary, decoding, letter knowledge and nonverbal cognitive abilities 

were scored according to standardized test protocol.  

Morphological awareness measure. Each item on the experimenter-designed 

morphological awareness measure was scored as correct or incorrect according to the target 

response. Each correct response received a score of 1, while each incorrect response received a 
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score of 0. Results for the morphological awareness measure were reported as a raw score with a 

total possible correct score of 30. In addition to the overall score produced by the morphological 

awareness task, the researcher also examined the differences in responses between derivational 

vs. inflectional task items and transparent vs. opaque task items. 

 Spelling measure. Each item on the spelling inventory was scored at phoneme level. 

Phoneme level scoring was conducted using Spelling Sensitivity Scoring procedure (SSS; 

Masterson & Apel, 2007). The SSS uses the following scoring procedure: 0= phoneme is not 

represented by a letter (or di/trigraph), 1= phoneme is represented by an illegal letter (or 

di/trigraph), 2= phoneme is represented by a legal letter but the wrong one (or di/trigraph), 3- 

phoneme is represented by the correct letter (or di/trigraph). After scoring each word, the total 

number of segments (phonemes) is divided by the total points rendering an average SSS score. 

For the spelling measure used in this study, the total SSS points possible was 3 per word or 45 for 

the sample.  

Research Assistant Training  

 One research assistant helped with data collection. The research assistant met the 

following minimum requirements: (a) was enrolled as an undergraduate student in the 

communication disorders program, (b) spoke English as a primary language, c) had experience 

working with school-age students, and d) obtained Security Two Clearance from the proposed 

school district prior to the initiation of the study.  

In addition to the above criteria, the research assistant completed three hours of training 

before being allowed to independently assess any participant.  One-hour training sessions were 

held on three different days to allow time for the research assistant to complete assignments 

necessary to successfully complete the training. During the first one-hour training session, the 

investigator explained the purpose and procedures of the proposed research project. The 

investigator also explained guidelines for participation including professionalism, appropriate 

dress code, and procedures for obtaining Security Two Clearance from the school district.  

The second one-hour training session involved an overview of the assessment battery 

used in the research project. During this training session, the investigator introduced all of the 

assessments to be used in the research project and previewed the procedures for test 

administration and scoring (including how to calculate chronological age and how to convert raw 

scores to standard scores when applicable). The research assistant was asked to become familiar 
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with the assessment battery and practice test administration and scoring with a student peer 

during the break between training sessions two and three.  

For the third and final training session, the investigator met with the research assistant 

and conducted a “test out” session in which the research assistants was asked to administer the 

battery of assessments to the investigator and score the completed assessments independently. To 

successfully “test out,” the research assistant had to a) administer each assessment using the 

appropriate standardized testing or researcher-devised administration procedures, and b) obtain 

an inter-rater agreement of 85% or higher for the scores obtained on each of the eight 

assessments. The investigator re-scored all of the assessments to check for reliability. Once the 

research assistant completed the test out session successfully, she was allowed to independently 

administer the test battery to participants. 

Inter-rater Agreement 

Inter-rater agreement was calculated for all of the measures in the assessment battery. 

Separate reliability values were determined for each measure. Twenty-five percent of the testing 

sessions conducted were checked for reliability by the investigator or the trained research 

assistant. Reliability for the articulation measure, morphological awareness measure, 

phonological awareness measure, decoding and letter identification measures, and the nonverbal 

cognitive measure was determined by listening to the audio recordings of randomly selected 

testing session and re-scoring each assessment. Reliability for the spelling and receptive 

vocabulary measures, measures that could not be re-scored by listening to audio recordings, was 

determined by re-scoring the test protocols of randomly selected students to ensure accuracy of 

scoring.  Inter-rater reliability for the GFTA-2 and the spelling measure were determined based 

on agreements at the phoneme level. The investigator and research assistant’s entries were 

compared phoneme by phoneme for agreement. The reliability scores were calculated by 

dividing the number of agreements by the number of disagreements plus agreements and 

multiplying this score by 100 for each measure.  

Inter-rater agreement for the GFTA-2 was 89%, The Letter Identification, Word Attack, 

and Word Identification subtests of the WRMT-R were 98.6%, 100%, and 99.6%. Agreement for 

the Morphological awareness task was 99.8%, the phonological awareness task was 99.5%, the 

nonverbal cognitive measure was 99.8%, the spelling measure was 96.2%, and the receptive 

vocabulary test was 99.6%. 

 25



Research Design  

Descriptive quantitative research methods were used to examine both research questions. 

Descriptive qualitative research designs are used to quantify the relationship between two or 

more variables by measuring the variables as they are without attempting to change a behavior or 

condition (Leedy & Ormrod, 2005). 

Data Analysis 

 The investigator used SPSS 16.0 to enter and analyze all participant data. Two statistical 

tests were used to answer the study’s proposed research questions. With regard to the first 

question, six independent samples t-tests were used to examine the differences in performance on 

measures of morphological awareness between children with PI and children with typical 

development.  With regard to the second question, four regression analyses were conducted (one 

for reading, one for spelling, for each of the two groups). These analysis determined whether the 

morphological awareness of children with PI and children with TD account for significant 

independent variance on measures of reading and spelling.  

Power Analysis 

 A power analysis was conducted based on the second research question that examines the 

amount of variance accounted for by five predictor variables on measures of reading and 

spelling. The power analysis was based on the second question because of the increased 

probability of committing a type 2 error given the number of predictor variables and the danger 

of including an insufficient number of participants. To test for individual predictors, assuming a 

large effect size of f squared=.35, an alpha level of .05, and a power level of at least .80, a 

sample size of 42 persons per group was required (Cohen, 1992). Therefore, 84 participants were 

required for sufficient power in this study.  
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CHAPTER THREE 

 

RESULTS 

 

 Descriptive statistics are provided for both groups in Table 1. The descriptive statistics 

are arranged by group and include the means, standard deviations, and t values for all measures 

included in the study.  

Table 1.  

Means, standard deviations, and t values for children with typical development and children with 

pholological impairment on all measures.   

Typically Developing (n=44)         Speech impaired (n=44)                     

Measure  Mean  SD   Mean  SD          t value   

 

WAWI       53.25  18.33     30.80  19.95           5.50** 

SpellSSS      2.33      .34       1.79      .54           5.65** 

LID     36.00    2.92     34.02    4.21           2.56           

GFTA   105.27  16.26     79.93  13.39           9.42** 

PA       40.89    3.97     33.75    6.37           6.31** 

MAcomposite    25.00    2.57     20.86    3.53           6.29** 

 MAderiv     6.82    1.51       5.00    1.43             5.79** 

 MAinflec     8.23    1.29         6.66    1.95           4.44** 

 MAdecomp     9.95    0.21       9.20    1.25           3.93** 

 Transmorph     4.00    0.81       3.18    1.04           4.12** 

 Opaquemorph     2.82    1.18       1.79    0.76           4.81** 

KBIT       92.77    6.94     90.14    8.54           1.59 

PPVT   120.57   12.28   105.75  26.93           3.32* 

Note: WAWI= composite raw scores from the Word Attack and Word Identification subtests, 

SpellSSS= spelling sensitivity score for the spelling task, LID= Letter Identification, GFTA= 

Goldman-Fristoe standard scores, PA= composite standard scores for the segmentation and 

blending subtest of the Phonological Awareness Test, MA= composite raw scores for the 

derivational, inflectional, and decomposition sections of the morphological awareness task, 

MAderiv= derivational morphological awareness, MAinflec= inflectional morphological 

awareness, MAdecomp= morphological decomposition task, KBIT= test of nonverbal 

intelligence, PPVT= receptive vocabulary test. 

*p=.001. **p<.001. 

 

Differences in Morphological Awareness 

The first research question asked whether there were differences in performance on 

measures of morphological awareness between children with PI, or a history of PI, and children 

with TD. To address this question. a series of independent samples t tests were computed to look 

at the mean differences between groups on the composite morphological awareness task, the 
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derivational, inflectional, and decomposition tasks separately, as well as the groups’ 

performances on the transparent and opaque derivations. In an attempt to control for type 1 errors 

made in the six independent samples t-tests listed below, a Bonferroni correction was computed 

at 6/.05 = .0083. This adjusted significance level (p<. 0083) was applied to all equations and 

only the comparisons below this level were considered significant. As seen in Table 1, following 

the Bonferroni adjustment, all morphological awareness comparisons were significant at this 

adjusted level. 

The first t test was computed to compare the performance of the two groups on the 

composite morphological task (derivational, inflectional, and decomposition sections combined). 

The results suggest children in the TD group performed significantly better on the composite 

morphological awareness task in comparison to children with PI, t (86) = 6.286; p<.001. 

Correspondingly, a large effect size was obtained (d= 1.35). See Table 1. 

 Subsequent t tests were computed to examine the mean differences for each individual 

morphological awareness task (derivational, inflectional, and decomposition tasks separately). 

Results suggest children in the TD group outperformed the children in the PI group on 

derivational morphological awareness, t (86) = 5.790; p<.001, inflectional morphological 

awareness, t (86) = 4.444 = p<.001, and the decomposition tasks, t (86) = 3.925; p<.001. Again, 

large effect sizes were detected for the derivational, inflectional, and the decomposition tasks 

(d=1.25, .96, and .84, respectively). See Table 1. 

A final set of t-tests were computed to examine the mean differences between both 

groups for opaque and transparent derivations on the derivational portion of the morphological 

awareness task. Results suggested children with TD outperformed children with PI on 

transparent derivations, t (86) = 4.122; p<.001, and opaque derivations, t (86)= 4.805; p<.001. 

Large effect sizes were obtained for both transparent and opaque derivation analyses (d= .88, and 

1.03, respectively). See Table 1. 

Predicting Reading and Spelling Skills 

 The second research question examined whether the morphological awareness abilities of 

children with PI, or a history of PI, and children with TD accounted for significant independent 

variance on measures of reading and spelling. To test whether morphological awareness uniquely 

explained variance in the reading and spelling measures, stepwise multiple regression analyses 

were conducted separately for children with PI and children with TD for the reading and spelling 
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measures, independently. Because the goal of the second question was to identify the unique 

contribution of morphological awareness on measures of reading and spelling, stepwise 

regression was used to statistically control for predetermined predictors of reading and spelling. 

That is, previous investigations have found phonological awareness, letter identification, and 

vocabulary knowledge to be strong predictors of reading and spelling. To control for these 

variables and examine the variance accounted for by morphological awareness beyond the 

contribution of the aforementioned variables, morphological awareness was entered into the 

regression equation independently following the simultaneous entry of phonological awareness, 

letter identification, and vocabulary knowledge. Specifically, in Step 1 of the regression 

equations, the following measures were entered: letter identification, phonological awareness, 

and receptive vocabulary. Once the above measures were accounted for, the composite 

morphological awareness score was entered in Step 2 of the equation. This allowed the 

researcher to examine the unique independent variance explained by morphological awareness 

on measures of reading and spelling after controlling for the variance explained by letter 

identification, phonological awareness and receptive vocabulary. 

 Children with typical development. The first pair of regression analyses examined the 

unique independent variance accounted for by morphological awareness on the reading and 

spelling measures for children with TD. For reading, in the first step letter identification, 

phonological awareness, and receptive vocabulary combined accounted for 35% of the variance. 

With the addition of morphological awareness in Step 2, the variance explained increased to 

55%, providing an additional unique 19.6% of the variance for the reading measure R² =.592, 

F(3, 40) = 18.734; p<.001. See Table 2.  

For spelling, letter identification, phonological awareness, and receptive vocabulary 

combined accounted for 16.3% of the variance in the first step. With the addition of 

morphological awareness, in Step 2, the variance explained increased to 44.9%, providing an 

additional unique 22.7% of the variance for the spelling measure R² = .449, F(3, 40) = 16.09; 

p<.001. See Table 2. 

 Children with Phonological Impairment. The second pair of regression analyses 

examined the unique independent variance accounted for by morphological awareness on the 

reading and spelling measures for children with PI. For reading, in the first step, letter 

identification, phonological awareness, and receptive vocabulary combined accounted for 59% 
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of the variance. With the addition of morphological awareness, in Step 2, the variance explained 

was 58%, failing to explain any unique variance for the reading measure, R² = .619, F(3, 40) = 

.012; p = .912. See Table 3.  

For spelling, letter identification, phonological awareness, and receptive vocabulary 

combined accounted for 72.9% of the variance in Step 1. With the addition of morphological 

awareness, in Step 2, the variance explained increased to 77.8%, providing an additional unique 

4.9% of the variance for the spelling measure, R² = .778, F(3,40) = 8.610; p=.006. See Table 3. 

Table 2 

Regression equation predicting reading and spelling from predictor variables for children with 

typical development (N = 44) 

 

Variables           R²    R² Change   Adjusted  R²       F         p      df 

 

Reading  

 

Letter Identification,   

Phonological Awareness, 

and Receptive Vocabulary  .395 .395      .350    8.718    .000    (3, 40) 

 

Morphological Awareness  .592 .196      .550             18.734    .000    (1, 39) 

 

Spelling 

 

Letter Identification,   

Phonological Awareness, 

and Receptive Vocabulary  .221  .221     .163                 3.791    .017   (3, 40) 

 

Morphological Awareness  .449  .227     .392               16.096    .000   (1, 39) 
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Table 3 

Regression equation predicting reading and spelling from predictor variables for children with 

phonological impairments (N = 44) 

 

Variables           R²    R² Change   Adjusted  R²       F         p      df 

 

Reading  

 

Letter Identification,   

Phonological Awareness, 

and Receptive Vocabulary  .619 .619      .590  21.622    .000    (3, 40) 

 

Morphological Awareness  .619 .000      .580                 .012    .912    (1, 39) 

 

Spelling 

 

Letter Identification,   

Phonological Awareness, 

and Receptive Vocabulary  .729  .729     .708               35.799    .000   (3, 40) 

 

Morphological Awareness  .778  .049     .755                 8.610    .006   (1, 39) 
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CHAPTER FOUR 

 

DISCUSSION 

 

The purpose of this investigation was to obtain initial information regarding the 

morphological awareness abilities of children with PI, or a history of PI, compare those abilities 

to children with TD, and determine whether the morphological awareness abilities of children PI 

and TD explain their performance on measures of reading and spelling. In this section, the results 

of the study are discussed first, followed by study limitations, suggestions for future research, 

and clinical implications.   

The first goal of this investigation was to examine whether children with PI differ in 

performance on measures of productive morphological awareness in comparison to children with 

TD who were equated on factors of age, gender, and classroom of attendance. It was 

hypothesized that students with TD would score higher than children with PI on tasks assessing 

productive morphological awareness. With regard to the first goal of this investigation, the 

hypothesis associated with the differences in performance on productive morphological 

awareness tasks was confirmed. Results from a series of independent samples t-tests revealed 

that children with TD outperformed children with PI on all areas of productive morphological 

awareness including the composite morphological awareness task as a whole, the derivational, 

inflectional, and decomposition tasks analyzed separately, and the transparent and opaque 

derivations contained in the derivational portion of the morphological awareness task. 

The second goal of this study examined whether the morphological awareness skills of 

children with PI, or a history of PI, and children with TD accounted for significant independent 

variance on measures of reading and spelling. It was hypothesized that the morphological 

awareness skills of children with PI and TD would account for additional unique variance on 

measures of literacy beyond variance accounted for by other well established predictors of 

literacy including phonological awareness, vocabulary, and letter knowledge. These expectations 

associated with the relationship between morphological awareness abilities and literacy skills for 

children with PI and TD were only partially met. Regression analysis confirmed that 

morphological awareness skills accounted for significant independent variance on measures of 

reading and spelling for children with TD. However, analyses for children with PI suggested 
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morphological awareness ability as a significant predictor on the spelling task alone; 

morphological awareness ability did not contribute additional variance on measures of reading 

after controlling for the aforementioned predictors of literacy. The findings for the two research 

questions are discussed in depth below.  

Differences in Morphological Awareness 

  Previous research indicates morphological awareness as an important linguistic skill 

necessary for successful reading and spelling abilities (Singson et. al., 2000; Carlisle, 2000; 

Deacon & Kirby 2004; Mcbride-Chang et. al., 2005; Carlisle, 2003; Nagy et. al., 2006.). In initial 

stages of reading, or word decoding, it is hypothesized that morphological awareness aids in 

storing commonly-occurring morphemes as complete units. Storing and accessing morphemes as 

complete units may help beginning readers learn to read sight words which, in turn, makes the 

decoding process faster and more accurate (Carlisle & Nomanbhoy,1993; Mahony et. al.,2000). 

The present investigation is the first to explore differences between children with PI and 

children with TD on productive tasks of morphological awareness. The results indicate that 

across all aspects of productive morphological awareness (derivations, inflections, and 

decompositions), children with PI perform significantly below their typically-developing, age- 

and gender-equated peers. Given the importance of morphological awareness for reading and 

spelling development (Carlisle & Nomanbhoy,1993; Treiman et. al., 1994), the differences in 

performance on the morphological awareness task between children with PI and children with 

TD may help explain, to some extent, the differences between the two groups on the word 

reading/decoding tasks included in this study as well as previous reports of differences in reading 

and spelling abilities between children with TD and children with PI. The majority of previous 

research investigating the differences between children with PI and TD on measures of reading 

and spelling attribute the differences on measures of reading and spelling to phonological 

awareness skills (Bird et. al., 1995; Larrivee & Catts, 1999; Webster & Plante,1992). The current 

investigation goes beyond phonological awareness and suggests morphological awareness may 

lead to differences between children with PI and children with TD in successful literacy 

development.  

While the results from the composite morphological awareness task provide support to 

the breadth of the morphological awareness deficits seen in children with PI, the additional 

analyses examining the differences on opaque and transparent derivations provide some 
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indication of the depth of the deficit. Windsor (2000) investigated the role of awareness of the 

relation between base words and their opaque derivations on measures of reading and suggested 

that performance on measures of the knowledge of opaque derivations explained a significant 

19.9% of the variance for word identification and 16.5% for text comprehension. Similar to these 

results, the results of the current investigation suggest children with TD, who performed 

significantly higher on tasks measuring productive knowledge of opaque and transparent 

derivations, subsequently scored higher on measures of word identification. Together, these 

results suggest reading achievement may be mediated by ones’ ability to analyze and appreciate 

the phonological and orthographic changes that occur in opaque derivations. Although the results 

of the current study are preliminary and can not be viewed as causal factors for later academic 

success, these findings lend support to the possibility that children with PI are entering the initial 

stages of academics with weaker morphological awareness skills which, in turn, may effect a 

variety of literacy skills including the successful acquisition of reading vocabulary, text 

comprehension, and the spelling of base, inflected, and derived words.   

Children with PI may struggle with morphology because of the composition of English 

morphological markers; that is, most morphological markers are individual phonemes or two 

phoneme units. A child who struggles with the representation and organization of phonemes or 

phoneme units also may struggle to store and use morphological markers, in turn affecting 

morphological awareness. However, at a deeper level, children with PI may struggle with 

morphology because of underlying difficulty learning and storing linguistic information in 

general. The deficits demonstrated by children with PI on measures of reading, spelling, and 

phonological awareness may not be due solely phonological knowledge; rather, it may be a 

difficulty developing and using general linguistic knowledge. Future investigations that examine 

a wider range of linguistic awareness skills (e.g., syntactic awareness) may help determine 

whether the deficits demonstrated by these children represent an overall difficulty in using 

general linguistic knowledge. 

Morphological awareness appears to be another linguistic skill, like phonological 

awareness, for which children with PI demonstrate significantly lower abilities than their 

typically-developing peers. Even after controlling for factors of age, gender, and classroom of 

attendance, children with PI scored significantly below children with TD on all measures of 
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morphological awareness, indicating that deficits in morphological awareness may be related to 

overall deficits in reading and spelling.   

Morphological Awareness as a Predictor of Reading and Spelling 

 In comparison to investigations on the influence of phonological awareness on reading 

development (Stanovich & Siegel, 1994; Wagner et. al., 1997), research on the role of 

morphological awareness on measures of reading and spelling is relatively new (Singson et. al., 

2000; Carlisle, 2000; Deacon & Kirby 2004; Mcbride-Chang et. al., 2005; Carlisle, 2003; Nag et. 

al., 2006.). The current investigation provides additional support to previous research linking 

morphological awareness to word decoding and word spelling skills in children with TD 

(Carlisle & Nomanbhoy,1993; Treiman et. al., 1994).  Much of the available research on 

morphological awareness, as it relates to literacy, focuses on the performance of individuals who 

are typically developing. The current investigation is the only study to date that examined the 

role of morphological awareness on measures of reading and spelling in individuals with PI.  

 The main interest in studying the influence of morphological awareness skills on 

measures of reading and spelling in children with PI was to identify whether their morphological 

awareness abilities uniquely contributed to reading and spelling beyond that of phonological 

awareness, letter identification, and vocabulary. The few studies that have examined the 

predictive role of morphological awareness on measures of literacy in children with TD as young 

as first grade suggest that morphological awareness makes a significant contribution to reading 

and spelling, beyond that of other established predictors (Carlisle & Nomanbhoy,1993; Treiman 

et. al., 1994). While the results of this study corroborated past results for children with TD, they 

demonstrated different findings for children with PI. For these children, morphological 

awareness ability contributed a significant but small (4.9%) amount of variance to spelling and 

no additional unique variance on measures of reading. The difference in variance explained on 

measures of reading and spelling by children with PI and children with TD may be due in part to 

the stage of literacy development at which each group is performing. Carlisle & Nomanbhoy 

(1993) hypothesize that during the early stages of reading development, morphological 

awareness may account for a small but significant portion of the variance in reading ability 

beyond that of phonological awareness. However, once readers master the ability to decode and 

begin focusing on more advanced reading skills, morphological awareness may become 

increasingly important to literacy achievement. Perhaps children with PI are performing at a 
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level below their typically developing peers which would explain the large amount of variance 

attributed to phonological awareness, letter identification, and vocabulary in the above regression 

equations. 

Results of this investigation suggest that first grade children with PI do not have and do 

not utilize the same linguistic skills during reading tasks as their typically developing peers. This 

finding may help explain the gap in performance between the two groups on measures of reading 

and spelling in general. It may be that, unlike their typical peers, children with PI are unable to 

take advantage of the repertoire of underlying linguistic sources that support literacy (Apel, 

Masterson, & Niessen, 2004). Whereas children with TD utilize phonemic awareness, 

orthographic knowledge (e.g., letter knowledge), and morphological awareness in the initial 

stages of reading and spelling, children with PI do not. 

 Results of the current investigation extend findings from previous studies regarding 

deficient linguistic skills demonstrated by children with PI. Not only do children with PI present 

with morphological awareness skills below that of their typically developing peers, but these 

results also suggest that children with PI fail to utilize morphological awareness skills during 

word decoding tasks in comparison to children with TD.   

Limitations and Future Research 

 Before any conclusions can be made regarding the morphological awareness skills of 

children with PI, several limitations of the current study should be explored in future research. 

The first limitation of this study was the participant pool. The majority of the student participants 

included in this study was Caucasian or African American; little representation from other ethnic 

backgrounds was included in this study. Future research should include participants with diverse 

ethnic backgrounds so that findings might be generalized to populations more representative of 

the general population. Although the number of participants included in this study was adequate 

for the statistical procedures used to answer the research questions, a larger group of participant 

might allow future researcher to make distinctions between various levels of phonological 

impairment in relation to morphological awareness ability. 

 The current investigation included first grade children only. Future research needs to 

include participants from broader age ranges and grade levels. Previous research suggests 

students at this age/grade level are in the initial stages of acquiring receptive and expressive 

knowledge of derivational morphological awareness. It would be interesting to examine the 
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morphological awareness of children with PI and TD in later grades when morphological 

awareness abilities may be more established. 

Additionally future research should examine the performance of children with PI on 

several other aspects of morphological awareness. The current investigation examined the 

performance of children with PI on productive morphological awareness tasks alone. It is 

suggested that future research include measures that examine the receptive knowledge of 

morphological awareness such as that measured by sentence analogy tasks and relatedness tasks 

(Mahony et. al., 2000; McBride-Chang et. al., 2005; Nagy et. al., 2006). This would allow for 

broader insight into the understanding of the morphological awareness abilities of children with 

PI. It is also suggested that future investigations consider modifying the decomposition portion 

of the morphological awareness task, if one is to be used. Results of the decomposition task 

included in this investigation suggest that the measure may not have been appropriate for 

children of this age/grade level, as the group mean score for both groups was 9 or above out of a 

total of 10 items. Developing a measure that produces greater variability among participants 

would be beneficial to future investigations. 

Future investigations should also consider including a measure specific to the 

identification of phonological impairments. The current investigation used the GFTA-2, a 

measure traditionally used to analyze individual speech sounds rather than phonological 

processes. Some of the participants included in this investigation were identified as having a 

history of PI and presented with residual sound disorders. The GFTA-2 was used in this 

investigation as it was considered most sensitive to group differences in speech sound production 

when including children with residual sound disorders in the PI group. Future investigations may 

consider identifying children at an earlier age when phonological impairments are still readily 

detectable using traditional measures of phonological analyses. 

A final measure that may be considered for future investigations is an overall global 

measure of language abilities. The purpose of this investigation was to collect initial information 

of the morphological skills of children with PI without coexisting language disorders. However, 

future investigation may consider including a global language measure to equate both groups on 

their overall language abilities.   

Finally, longitudinal research on the relation between morphological awareness skills and 

literacy skills in children with PI is needed. The current investigation provides preliminary data 
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regarding the concurrent relation between these two variables during the early stages of 

morphological development. Results indicate that children with PI perform below that of 

children with TD on measures of morphological awareness and this difference seems to be 

related to their performance on literacy tasks. Following a group of children throughout 

elementary and middle school would allow researcher to investigate the long term, predictive 

relation between PI, morphological awareness, and literacy achievement. 

Initial Clinical Implications 

Early detection and intervention of students at risk for reading and spelling difficulties 

are in the forefront of our current educational system. Although this investigation was not 

designed to lead to clinical decisions, the findings of this investigation suggest that children with 

PI may be at increased risk for reading and spelling difficulties due to deficits across all areas of 

productive morphological awareness. These findings add an additional area of linguistic concern 

to the body of literature that places this population at risk for literacy success due to deficits in 

phonological awareness alone. The findings of this study support the author’s suggestion that the 

deficits in reading, spelling, and phonological awareness demonstrated by children with PI may 

not be due solely to a problem developing and using phonological knowledge; rather, the deficits 

also may be due to a difficulty developing and using metaliguistic abilities. This hypothesis, if 

supported by future research, will impact the educational planning for children with PI, shifting 

the focus of intervention from that that concentrates solely on the remediation of impaired 

phonological patterns to that that incorporates a broader linguistic focus of intervention. 

Kirk and Gillon (2007) examined an integrative approach to intervention with children 

with PI and found that children who received intervention that facilitated phonological awareness 

and letter knowledge in addition to speech sound production outperformed children who received 

intervention for speech sound production alone on measures of word decoding and spelling of 

morphologically-complex words. Further, results of the study indicated that the children who 

received the integrated intervention became proficient readers and demonstrated morphological 

awareness skills similar to their typically developing peers on spelling measures. These results 

suggest that an integrated approach to intervention may help narrow the gap between children 

with PI and children with TD on measures of literacy acquisition. 

Conclusion 
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 This study has provided preliminary insight into the productive morphological awareness 

of children with PI. Results suggest that children with PI are outperformed on measures of 

morphological awareness when compared to typically developing peers. The results also suggest 

that the influence of morphological awareness skills on reading and spelling are different for the 

two groups. While morphological awareness uniquely predicts the reading and spelling of 

children with TD, it provides only a small amount of variance on measures of spelling for 

children with PI and does not uniquely predict the reading skills of children for this group. These 

results are similar to studies examining the phonological awareness of children with PI and the 

relation between phonological awareness and reading and spelling for children with PI; children 

with PI, when compared to typically-developing peers, are often out performed on tasks of 

phonological awareness which subsequently explains different amounts of variance on literacy 

measures for the two groups (Bird et. al., 1995; Larrivee & Catts,1999; Webster & Plante,1992).  

Perhaps the overarching difference between children with PI and children with TD is not 

a deficit of phonology alone but a broader deficit in metalinguistic abilities in general. Future 

research that continues to examine the metalinguistic capabilities and knowledge of children with 

PI may help shape educational planning that will in turn narrow the gap in academic 

performance between children with PI and children with TD. 
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APPENDIX A 

PARENT CONSENT FORM 

 

 
AGREEMENT TO PARTICIPATE IN LITERACY RESEARCH PROJECT 

 
Dear Parent: 

My name is Jessika Lawrence and I am a Doctoral student in the Department of Communication 
Disorders at Florida State University. I am studying the factors that affect children’s reading and spelling 
skills. Specifically, I am looking at the relationship between children’s speech abilities and their ability to 
manipulate words and how these skills relate to early reading and spelling abilities.  Our tasks will require your 
child to read real and nonsense words, spell words, identify pictures by name, think about the sounds and 
letters, and complete sentences by changing word structures. I anticipate the different tasks will be given in 
one session (50 minutes or less). The tasks will be given by graduate students in the Department of 
Communication Disorders who have been fully trained to do so. Your child will be seen during the school 
day at a time convenient for his/her teacher and your child. Or, it may be that your child will be seen during 
the after school program at his/her school at a time convenient for the after school program leaders and your 
child. 

Your child has been invited to participate because he or she is a first grade student. All procedures 
we are using are tasks that have been used previously with first grade children. Therefore, they do not involve 
activities that would cause discomfort to your child or put your child at risk in any way. However, if your 
child should become upset for any reason, she/he can stop at any time without any penalty or risk. Also, at 
the beginning of the testing session, we will tell your child that he or she may stop testing at any time if he or 
she does not want to continue.  

To maintain confidentiality of your child’s records, I or one of the graduate students will assign 

an experimental code to your child’s response forms. The results of this research study may be published 

but your child’s name or identity will not be revealed. Only group findings will be reported. 

Confidentiality will be maintained to the extent allowed by law. 
Your child will not directly benefit from involvement in this project. However, the results of this 

study will provide valuable information to researchers and educators that will lead to a better understanding 
of how literacy skills develop which, one day, may lead to new teaching strategies. Additionally, at your 
request, we will provide you with the results of our formal testing (e.g., reading and vocabulary scores) upon 
completion of the study.  

Participation in this study is voluntary. You or your child will not be paid for participation in the 
project. If you choose not to have your child participate or choose to withdraw from the study at any time, 
there will be no penalty and it will not affect your child’s grade. If you have any questions concerning this 
research study, before or after your consent, please call me, Jessika Lawrence, at (850) 645-2618 or Dr. Kenn 
Apel at (850) 645-6566. If you have any questions about your rights as a research participant, or if you feel 
you have been placed at risk, you can contact the Chair of the Human Subjects Committee, Institutional 
Review Board, through the Vice President for the Office of Research at (850) 644-8633. 
 
Sincerely 
 
Jessika Lawrence, M.A., CCC-SLP 
 

 
Project Title: Morphological Awareness And Speech Abilities of First Grade Children 
 
Principal Investigators: Jessika Lawrence M.A., CCC-SLP 
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I give consent for my child, _      __________________________, to participate in the above study. I 
understand that all paper sheets containing my child’s responses will be kept by Jessika Lawrence in a secure 
cabinet in a locked research laboratory with restricted access. I understand that only Jessika Lawrence and the 
graduate students trained for this project will have access to these responses and that they will be destroyed 
by December 31, 2014. I understand that I may withdraw my consent and discontinue my child’s 
participation at any time without penalty or loss of benefits to which my child or I may otherwise be entitled. 
In signing this consent form, I am not waiving any legal claims, rights or remedies. A copy of this consent 
form will be given to me. 

Parent or Guardian's Name: ________________________________ 

Parent/Guardian Signature _________________________________ (Date) ________________ 

 Yes you may access my child’s school records  
 No you may not access my child’s school records 

 
  Yes. You may share individual results of my child’s testing with his/her teacher. 
  No.  You MAY NOT share individual results of my child’s testing with his/her teacher. 
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APPENDIX B 

 

HUMAN SUBJECTS APPROVAL 
 

 
Office of the Vice President For Research 

Human Subjects Committee 

Tallahassee, Florida 32306-2742 

(850) 644-8673 . FAX (850) 644-4392 

 

APPROVAL MEMORANDUM 

Date: 9/17/2007 

To: Jessika Lawrence 

Address: 107 Regional Rehabilitation Drive 

Dept.: COMMUNICATION DISORDERS 

From: Thomas L. Jacobson, Chair 

 

Re: Use of Human Subjects in Research 

Morphological Awareness of First Grade students with Speech Impairment 

 

The application that you submitted to this office in regard to the use of human subjects in the research 

proposal referenced above has been reviewed by the Human Subjects Committee at its meeting on 

7/11/2007 2:30:00 PM.  Your project was approved by the Committee. 

 

The Human Subjects Committee has not evaluated your proposal for scientific merit, except to weigh the 

risk to the human participants and the aspects of the proposal related to potential risk and benefit. This 

approval does not replace any departmental or other approvals, which may be required. 

 

If you submitted a proposed consent form with your application, the approved stamped consent form is 

attached to this approval notice.  Only the stamped version of the consent form may be used in recruiting 

research subjects. 

 

If the project has not been completed by 7/9/2008 you must request a renewal of approval for 

continuation of the project. As a courtesy, a renewal notice will be sent to you prior to your expiration 

date; however, it is your responsibility as the Principal Investigator to timely request renewal of your 

approval from the Committee. 

 

You are advised that any change in protocol for this project must be reviewed and approved by the 

Committee prior to implementation of the proposed change in the protocol.  A protocol 

change/amendment form is required to be submitted for approval by the Committee.  In addition, federal 

regulations require that the Principal Investigator promptly report, in writing any unanticipated problems 

or adverse events involving risks to research subjects or others. 

 

By copy of this memorandum, the Chair of your department and/or your major professor is reminded that 

he/she is responsible for being informed concerning research projects involving human subjects in the 

department, and should review protocols as often as needed to insure that the project is being conducted 

in compliance with our institution and with DHHS regulations. 

 

This institution has an Assurance on file with the Office for Human Research Protection. The Assurance 

Number is IRB00000446.  Cc: Kenn Apel, Advisor   HSC No. 2007.574 
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APPENDIX C 

MORPHOLOGICAL AWARENESS TASK 

 

ID Code: ______________ 

Date: _________________ 

Derivational/Inflectional Suffix Task 

“On this task, I will read a word, followed by a sentence with a missing word. I want you to 

complete the sentence by changing the word I say at the beginning. For example, the first word is 

“farm.” Now, I am going to read the sentence. “My uncle is a __________.” Now, use farm to 

help you think what word goes in the blank. Right, the word is farmer. Farm helped you think of 

the word farmer for that missing word. (or, if the student gets it wrong or doesn’t understand, 

you can say, My uncle is a ______________. Hmmm, how can I use “farm” to help me fill in the 

blank. I know, farmer! That is using farm to fill in the blank. My uncle is a farmer).  Now, look 

at the next lines while I read them and use the first word to complete the sentences.  

 

Derivations 

a. Farm: My uncle is a ________________________. (farmer) 

 

1. Dirt: After playing in the mud her hands were ____________________. (dirty) 

2. Attend: Joe was talking in class and not paying ____________________. (attention) 

3. Teach: Miss Jones is my ____________________. (teacher) 

4. Three: A line formed and Sue was ____________________. (third) 

5. Color: The rainbow was very ____________________. (colorful) 

6. Shade: When I play outside in the sun I can see my ____________________. (shadow) 

7. Magic. Davis wants to be a ____________________. (magician) 

8. Begin: Juan had to start at the ____________________. (beginning) 

9. One: The teacher said she would only tell us the rules ____________________. (once) 

10. Friend: Everybody likes him because he is ____________________. (friendly) 

 

Inflections 

a. Shoe. I have two ____________________. (shoes) 

 

1. Laugh: After the funny joke everyone was ____________________ .(laughing) 

2. Play:  Yesterday we were bored so we went outside and____________________. (played) 

3. Car: We couldn’t cross the street because there were too many____________________. (cars) 

4. Ring: I answered the phone after it ____________________. (rang) 

5. Smile:  Alisha was so happy she couldn’t stop____________________. (smiling) 

6. Eat: When Jack is hungry he____________________. (eats) 

7. Ball: In order to juggle we need three____________________. (balls) 

8. Blow: The fence was knocked over when the wind____________________. (blew) 

9. Stop: The light turned red and all of the cars____________________. (stopped) 

10. Cry: When my little sister doesn’t get what she wants she____________________. (cries) 
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Inflections- Decomposition Task 

a. Tables: We ate dinner at the____________________. (table) 

 

1. Biking: He like to ride his____________________. (bike) 

2. Trees: I sat under the____________________. (tree) 

3. Colored: Blue is my favorite____________________. (color) 

4. Ran: In the hall we are not supposed to____________________. (run) 

5. Sleeps: When James is tired he goes to ____________________. (sleep) 

6. Raining: We played outside in the____________________. (rain) 

7. Dogs: Leila has one____________________. (dog) 

8. Danced: When I hear music I like to____________________. (dance) 

9. Grew: If we water the plant it will____________________. (grow) 

10. Reads: Stephen picked out a book to____________________. (read) 
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APPENDIX D 

SPELLING TASK 

Spelling Inventory 

 

The researcher will explain to the participant “ I am going to ask you to spell some words. Try to 

spell them the best you can. Some of the words will be easy to spell and some will be difficult. If 

you do not know how to spell a word, spell it the best you can; write down all of the sounds you 

feel and hear.” Spelling inventory adapted from Bear, Invernizzi, Templeton, and Johnson 

(2000). 

 

1. net  I have a fish in my net.  net 

2. trip  My family is going on a trip.  trip 

3. crime  The judge said it was a crime to drive so fast.  crime 

4. dump  We took our trash to the dump.  dump 

5. then  We had lunch and then we went out to play.  then 

6. chain  She wore a gold chain around her neck.  chain 

7. forest  The forest was full of trees.  forest 

8. trail  We walked on the trail in the woods.  trail 

9. soap  He washed his face with soap.  soap 

10. reaches  She reaches for the salt and pepper.  reaches 

11. preparing I am preparing for the big game.  preparing 

12. popping We are popping popcorn to eat during the movie.  popping 

13. cattle  The cowboy rounded up the cattle.  cattle 

14. caught  I caught the ball.  caught 

15. inspection The soldier polished his shoes for inspection.  inspection 
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