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Abstract 

Morphological awareness is the awareness of and ability to manipulate the smallest units 

of meaning in words, and it enables children to identify meaningful units in words. Studies have 

shown morphological awareness predicts and affects word reading (Kirby et al., 2012), reading 

comprehension (Deacon, Tong, & Francis, 2017; Carlisle & Fleming, 2003), vocabulary 

(McBride-Chang et al., 2005), and spelling (Deacon & Bryant, 2006; Deacon, et al., 2009). 

Recent meta-analyses have found that morphological awareness intervention benefits at-risk and 

struggling readers, leading to gains in phonological awareness and morphological awareness, as 

well as gains in word reading, spelling, and reading comprehension (Bowers, Kirby, & Deacon, 

2010; Carlisle, 2010; Goodwin & Ahn, 2010; 2013; Reed, 2008), with larger effects when in 

conjunction with other types of literacy intervention (phonological awareness, letter knowledge, 

and vocabulary). This study assesses the effects of a morphological awareness-based intervention 

for students with dyslexia to improve word reading and spelling. This study employed a wait-list 

control group design and assessed all 24 students before and after the intervention which 

consisted of direct instruction on morphological awareness and its application to reading, 

spelling and vocabulary. 

Data were analyzed with t-tests, repeated measures ANOVAS and ANCOVA. 

The results showed that the sample met the criteria for a learning disability in reading, and that 

the experimental group showed larger gains than the control group on the following outcome 

measures: Word Analogy, Sentence Completion Derivation, Morphological Decoding, 

Morphological Analysis, and Morphological Spelling. There were no significant effects on word 

reading (fluency and accuracy), or on standardized spelling. Gains in morphological processing, 
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particularly in decoding and analysis, strengthen the foundation for literacy gains and are 

encouraging in that they lend themselves to predictions that, with more instructional time, results 

might have shown medium to far transfer of knowledge. 

These findings align with the perspective that morphology is a binding 

agent among orthography, semantics, and phonology, and offers many direct and indirect 

pathways to literacy development (Levesque et al., 2020). 
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Chapter 1 

Introduction 

Reading is a fundamental pillar of education and a strong determinant of opportunity and 

success in adulthood. Moreover, the importance of reading lies not only in the educational realm 

but also in everyday social interaction; reading is a cultural tool that permeates life and enables 

the democratization of knowledge and communication. Some students fail to learn to read 

proficiently despite average intelligence, hearing, vision, and appropriate instruction. These 

students tend to be diagnosed with dyslexia, affecting 5 to 20% of students (Fletcher, 2009). 

According to the World Health Organization (2011), dyslexia is characterized by persistent 

difficulty in accurate and fluent word reading due to deficits in phonological awareness that are 

unexpected in relation to general intellectual ability and learning environment. Dyslexia has been 

the object of a wide range of research that has contributed to the breadth and depth of existing 

knowledge on this learning disability. Identifying and remediating students with dyslexia is 

critical.  

This study assesses the effects of a morphological awareness-based intervention for 

students with dyslexia to improve word reading and spelling. This study aims to contribute to 

this body of knowledge by better understanding the role of morphological awareness in word 

reading and spelling for students with dyslexia. The following literature review provides an 

overview of reading, dyslexia, and a discussion of morphology and related literature. 
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Literature Review 

Reading 

Reading involves a complex cognitive system that, to become efficient, requires many 

different cognitive skills to be in place, resulting in “a plethora of relationships” (Stanovich, 

1986, p. 361). Finding out where the system breaks down requires a thorough analysis of these 

different layers. We read to comprehend; the Organization for Economic Co-operation and 

Development defines reading as the capacity "to understand, use, reflect on and engage with 

written texts, in order to achieve one's goals, to develop one's knowledge and potential, and to 

participate in society" (OECD, 2009, p. 4), hence the importance of meaning as a goal when we 

read. The ability to extract meaning from text depends upon efficient word recognition (Perfetti 

& Stafura, 2014), a skill that is impaired in those with dyslexia. A variety of reading theories 

have explained the cognitive processes of reading. These theories have been developed based on 

constructs that seem to be at the core of reading ability: phonological awareness, phonological 

decoding, naming speed, orthographic processing, morphological awareness, and vocabulary 

(Kirby et al., 2008; 2003; Ouellette, 2006); some of these factors have well-developed 

instruments of measurement and interventions.  

Phonological awareness is the ability to recognize and manipulate spoken sounds (words 

in a sentence, syllables in a word, and isolated phonemes); phonological decoding (Ehri, 2005) is 

a skill that involves matching graphemes (letters) to phonemes (sounds), and naming speed 

(Wolf & Bowers, 2000; Parrila et al., 2004; Kirby et al. 2008) is the ability to orally retrieve the 

names of symbols (objects, numbers, or letters). According to the Dual Route Theory (Cotlheart 

et al., 2001), proficient reading involves two neural pathways: a ventral pathway that enables 

lexical processing, i.e., retrieval from long-term memory of previously stored meanings and 
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pronunciations of whole words; and a dorsal pathway that supports sub-lexical processing, i.e., 

assembly of pronunciations based on sub-word units (e.g., letters). Beginning readers, who may 

recognize the “shape” of a few words (e.g., stop), mostly have to decode (dorsal route) when 

attempting to read words for the first time. Automaticity in word recognition (ventral route) 

develops with practice, but the dorsal route keeps activating, strengthening the network 

(Coltheart et al., 2001, Harm & Seidenberg, 2004). Proficient readers tend to improve 

automaticity by developing direct access to the semantic representation (word meaning) of words 

(ventral route) without needing to rely on the slower and more effortful phonological decoding 

(dorsal route) process (Pugh et al., 2000). Once children are exposed to print and learn how to 

decode words, recognizing letter patterns in words develops, i.e., orthographic processing, which 

further contributes to reading and spelling words. As children's knowledge and experience of 

written language develops, they add increasingly sophisticated processes to their reading tools' 

repertoire. Skilled readers can rapidly access from memory the phonological and the semantic 

representation of the word. They read through analogy, memory, and prediction, and efficiently 

use these skills interchangeably to aid fluency and, consequently, comprehension. According to 

the double deficit hypothesis (Wolf & Bowers, 1999), these skills are impaired in people with 

dyslexia due to deficits in phonological awareness and naming speed.  

A cognitive skill that has gained attention in the field of reading research is 

morphological awareness. Morphological awareness is the awareness of and ability to 

manipulate the smallest units of meaning in words, and it enables children to identify meaningful 

units in words (Carlisle, 1995; 2000). For example, in the word cats, we have two morphemes, 

cat and s (plural suffix indicating more than one). If not impaired and with increased exposure to 

print, morphological awareness leads to increasingly automatic access to the semantic 
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representations of written words (the lexicon), enabling fluency and, ultimately, comprehension. 

According to the binding agent theory (Kirby & Bowers, 2017; 2018), phonology, semantics, 

and orthography form the reading network, and morphology helps to hold this network together 

by binding the three factors.  

Studies have found that in addition to endogenous individual factors (phonological 

awareness, vocabulary, naming speed, working memory and IQ), distal (socioeconomic status), 

and proximal (literacy-related activities), exogenous factors directly or indirectly influence 

reading development (Inoue et al., 2018). Furthermore, exogenous factors also exert an influence 

on how reading ability develops. Quality and quantity of exposure to print, breadth and depth of 

vocabulary, variety and complexity of syntax used in the child's literacy environment (Hart & 

Risley, 1995) influence language ability, which contributes significantly to successful 

progression through the phases of learning generally (Hoff, 2013), and to the foundational skills 

of reading specifically (Frijters et al., 2000; Levy et al., 2006; Sénéchal, 2006; Storch & 

Whitehurst 2002; Puglisi et al., 2017). Inoue et al. found that the home literacy environment as a 

proximal exogenous factor, through formal (code-related) and informal (meaning-related) 

(Sénéchal, 2002) literacy activities, were directly and indirectly associated with reading 

development. For example, storybook exposure (a measure of proximal exogenous informal 

meaning-related activity) offers protection to children in general, including those with dyslexia 

(Hamilton et al., 2016). When one or more factors contributing to reading development 

(endogenous and exogenous) are limited due to the reciprocal effect between factors, accuracy, 

fluency, and, ultimately, reading comprehension are affected. As a result of this interdependent 

relationship, when one factor presents as a weakness, another factor may provide for 
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compensation: morphological awareness instruction may compensate for phonological deficits 

and, therefore, affect accuracy and fluency. 

Several meta-analyses of intervention effectiveness for students with reading difficulties 

show that interventions that focus on the development of phonemic and phonological awareness 

skills (Ehri et al., 2001; Galuschka et al., 2020; Swanson et al.,1999) may not lead to 

improvement in word reading and spelling for all struggling readers (McArthur et al., 2013). 

According to a report published by the National Reading Panel (2000), the effectiveness of 

phonological awareness instruction on reading and spelling outcomes in school-age children had 

a large effect (d = .86) on phonological awareness outcomes and moderate effects on reading (d 

= .53) and spelling (d = .59). As much as phonological awareness is necessary as a foundational 

skill (Fletcher et al., 1994; Wagner & Torgesen, 1987) and widely supported as a solid base for 

remediation for students with reading difficulties (National Reading Panel, 2000), this approach 

is not successful in all cases; 25% of students who struggle to learn to read are treatment resisters 

in phonological awareness instruction (Torgesen et al., 2001; Vellutino et al. 1996).   

Studies have shown that morphological awareness predicts and affects word reading 

(Kirby et al., 2012), reading comprehension (Deacon et al., 2017; Carlisle & Flemming, 2003), 

vocabulary (McBride-Chang et al., 2005), and spelling (Deacon & Bryant, 2006; Deacon et al., 

2009), but as an instructional intervention approach for those with dyslexia, morphological 

awareness still warrants more empirical studies. While rapid naming speed remains an area of 

difficult remediation, morphology and vocabulary seems to be gaining momentum as causal 

factors in need of attention (Elbro & Arnbak, 1996; Roman et al., 2009), and morphological 

awareness is being understood as a possible compensatory strength within the dyslexic 

population (Law et al., 2015, Quémart & Casalis, 2018). Deep and opaque orthographies do not 
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have a one-to-one correspondence between phonemes and graphemes; for example, in English, 

the sound /k/ can be represented by a c, k, ck, and ch for morphological and etymological 

reasons, and the grapheme y can represent four different sounds depending on its position in the 

word (yes, gym, fly, and fancy). Morphology can help explain phonetic inconsistencies that arise 

due to English having a deep and opaque orthography. For example, morphological awareness 

supports differentiating phonetically, and semantically the ea in react from the ea in read. In 

react, ea is part of two different morphemes re + act, hence pronunciation being a vowel split /ē/ 

and /ā/ while in read, the ea is part of one morpheme and is pronounced /ē/. Instruction of these 

morphemic sub-lexical (sub-word) features supports and improves literacy skills at a lexical 

(word) level. Elbro and Arnbak (1996) and Deacon et al. (2008) suggested that explicit 

instruction on morphological awareness may harness this relative strength in students with 

dyslexia. Recent meta-analyses have found that morphological awareness intervention benefits 

at-risk and struggling readers, leading to gains in phonological awareness and morphological 

awareness, as well as gains in word reading, spelling, and reading comprehension (Bowers et al., 

2010; Carlisle, 2010; Goodwin & Ahn, 2010; 2013; Reed, 2008), with larger effects when in 

conjunction with other types of literacy intervention (phonological awareness, letter knowledge, 

and vocabulary). 

Morphology 

This study focuses on morphological awareness as a compensatory tool that may benefit 

students with dyslexia. Therefore, the following sections focus on its essence as a skill, its 

development, and its integration in two reading theories and a recently proposed framework. 

Lastly, a brief discussion of some of the studies that have examined how morphology has been 

integrated into classroom instruction and interventions follows. 
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Morphological awareness refers to an awareness of and the ability to manipulate 

morphemes. A morpheme is the smallest meaningful unit in a language, and because the English 

language has a morphophonemic orthography, it provides valuable information regarding words' 

meaning, spelling, and pronunciation (Carlisle, 1995). Morphological knowledge can be 

differentiated in terms of whether it is implicit or explicit; the latter involves a more conscious 

use of morphological awareness than the former (Deacon et al., 2017). Explicit morphological 

awareness is used for decoding (parsing morphemic complex words such as mishap into 

morphemes to produce correct pronunciation - mis/hap vs. mish/ap), and for analysis of new 

words by inferring the meaning based on the word's morpheme constituents (suffix mis meaning 

incorrect and hap an event). Thus, morphological awareness builds “students generative word 

knowledge and their motivation for understanding words” (Bowers & Kirby 2010, p.530). 

Instruction incorporating morphology builds word consciousness and enables “students to learn, 

appreciate, and effectively use words” (Nagy & Scott, 2004, p. 201). 

 Morphology influences the accuracy and efficiency with which meanings and syntactic 

roles of words are determined (Elbro & Arnbak,1996), enabling meaning to be understood or 

inferred without capacity-consuming effort (Perfetti & Stafura, 2014) by freeing cognitive 

resources for comprehension (Verhoeven & van Leeuwe, 2009). Given that substantial research 

has shown that naming speed has a significant effect on orthographic processing and reading 

comprehension (Roman et al., 2009, p. 99), and dyslexic students tend to have deficits in naming 

speed, morphological awareness can offer compensatory support in mitigating this deficit by 

enabling access to the semantic and phonological representations of words. By morphologically 

decoding, students access semantic and phonological properties of words in larger units than if 

by decoding graphemes to phonemes, which diminishes the effort required to decode one 
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phoneme at a time. Proficient reading requires efficient word recognition to avoid stressing 

working memory. Still, people with dyslexia are by definition poor decoders who tend to 

perform below average on naming speed tasks. Working memory may quickly become 

overloaded through slow grapheme-phoneme decoding. By making use of larger units in 

decoding, morphological processing may offer protection from cognitive overload for those with 

dyslexia. Predictive studies have shown the importance of naming speed (Kirby et al., 2003) as 

an increasingly powerful unique contributor to reading ability because as children progress in 

grade level, fluency and comprehension become more crucial. Unlike phonological awareness 

and morphological awareness, naming speed presents a challenge in terms of training, and 

standard scores tend to remain relatively consistent throughout school (Norton & Wolf, 2012), 

thus there is a need to utilize and develop morphological awareness to increase accuracy, 

fluency, and ultimately reading comprehension. 

Elements of Morphological Awareness 

For the sake of clarity, a summary of the different kinds of morphemes (the smallest 

meaningful units in a language) and morphological combinations follows: 

a) Bases are morphemes that contain the nuclear meaning of words. Bases can be free 

morphemes that can stand on their own (for example pen), or bound morphemes that 

need to be attached to other morphemes to make words (for example, mot as in motive, 

motion, and emotional). 

b) Affixes are morphemes that are added to the beginning or end of a base word. Affixes 

can be inflectional, such as the plural s or the past tense marker ed, indicating a number 

(cats) or tense change (jumped) of the base word; or derivational such as the prefix un 

indicating a shift in meaning to the opposite of that of the base word (undo). Derivational 
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affixes can result in a change in word class, such as from a noun to a verb (e.g., act can 

be a verb or a noun; when suffixed with ive + ly, it becomes the adverb actively). 

c) Compound words are the result of combining two free morphemes (bases), such as butter 

+ fly. 

 An important distinction is that between phonological and orthographic shifts. These 

shifts are either transparent or opaque. The derivational change of the free base grow to growth 

(Apel & Apel, 2013, p.42) is transparent phonologically, orthographically and semantically. 

However, in the case of heal to health, the change is phonologically opaque (the base heal is no 

longer heard in health), but semantically fairly transparent (in that both words share base word 

meaning), and the derived word has a different grammatical status than that of the free base (verb 

to a noun). Another situation is that of the derivation of sign to designer in which there is a 

semantic shift. The word designer (noun, person who imagines and draws plans on how to make 

something) no longer has the same meaning as its base sign (noun or verb, object, gesture, or 

action used to convey information) and has a phonological shift (/s/ign to de/z/ign) while 

retaining its orthographic representation and maintaining the base morpheme intact. With 

inflections, the word tends to remain close to its original meaning and does not change word 

class; however, the words resulting from inflectional affixation can also entail orthographic and 

phonological shifts. Orthographic shifts may also result from inflectional and derivational 

changes such as when we add the suffixes ute+ion to solve (based on the Latin root solvere, 

meaning to loosen, untie, detach), the ve is dropped; the new derived word solution (homogenous 

mixture, or explanation of a problem) presents a change in word class (from a verb to noun), plus 

phonological (/v/ is no longer part of the word), and orthographic (the ve has been removed). 

Another example is the derived word assignation (constituent morphemes: as + sign + ate + 
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ion), meaning an appointment to meet someone in secret or the allocation or attribution of 

something or someone as belonging to something, which differs semantically from the meaning 

of the base word sign, in addition to a phonological and orthographic shift. 

Lastly, word sums and matrices warrant a description, given their relevance as 

instructional tools of morphological knowledge.  When using a word problem-solving approach 

such as Structured Word Inquiry (Bowers et al., 2010; Bowers & Bowers, 2017), word sums in 

conjunction with matrices may enhance students' understanding of morphology and their abilities 

for a structured and sequential manipulation of morphemes. Structured Word Inquiry is an 

instructional approach based on scientific word investigation with the goal of deconstructing the 

word in order to trace back its historical origin (etymological relationship to other words through 

a shared a root), and its meaning (morphological relationship with other words through a 

semantic connection). Word sums are morphemes joined as a mathematical equation that results 

in a rewritten multimorphemic word; for example, dis + please + ed  displeased. Prefixes are 

attached to base words without triggering orthographic shifts; however, suffixes require care in 

that rules need to be followed for correct affixation. For example, in the word pleased, to affix ed 

to please, we need to replace the final non-syllabic e in the base please with the suffix ed. This 

sum and others that share the same base word can be represented in a matrix that visually 

represents the word sums. Both tools were used in this study's intervention in addition to 

exploring the words' etymological origin when the relationship between the base and the 

multimorphemic word resulting from the word sum was not transparent. Figure 1.1 shows an 

example of a matrix and its respective word sums 

(http://www.neilramsden.co.uk/spelling/matrix/index.html). 

 

 

http://www.neilramsden.co.uk/spelling/matrix/index.html
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Figure1.1 

Matrix and Word Sum 

 

en + joy  enjoy 

over + joy + ed  overjoyed 

en+ joy + ed  enjoyed 

en+ joy + able  enjoyable 

en+ joy + ing  enjoying 

joy + ful + ly  joyfully 

joy + ous + ness joyousness 

Development of Morphological Awareness 

According to Tyler and Nagy (1989), morphological awareness develops with age 

(assuming typical learning and exposure to language, and print). A variety of exposure to 

morphological awareness experiences may help solidify knowledge and enable the transfer of this 

knowledge from the verbal domain to print. Morphological awareness is a contributor to many 

essential aspects of reading (e.g., Carlisle, 2000; Deacon & Kirby, 2004) at various ages and levels 

of ability, as well as across a variety of languages with different writing systems, origins, and 

levels of depth (e.g., Elbro & Arnbak, 1996; Kieffer & Lesaux, 2008; Nagy et al., 2006). English 

has a deep orthography given the ambiguity of grapheme-phoneme correspondence. For example, 

the diphthong ou has five different pronunciations (ouch, touch, shoulder, soup, and rough). 

As demonstrated by Berko (1958), morphological awareness is an oral skill that begins its 

development at a very young age; as children develop language skills, they try to make sense of 
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their world, including language. Morphology is a regularity that children process without 

conscious involvement, similar to grammar and syntax in language development. When children 

say “I eated” or “I seed two geeses” they are attempting to apply intrinsically absorbed 

morphological knowledge to a situation (Carlisle & Kearns, 2017). Children exposed to richer 

language environments tend to develop more breadth and depth of vocabulary, grammar, and 

syntax, which tend to have a bi-directional positive effect on morphological awareness (Fowler 

& Liberman, 1995; Nagy et al., 2006; Singson et al., 2000). The development of morphological 

awareness, in turn, contributes to the lexical quality of their vocabulary (Perfetti & Hart, 2002), 

and ultimately promotes comprehension. 

In the English language, children tend to master inflectional and free base morphemes 

before derivational and bound morphemes, given the lesser complexity involved (Kuo & 

Anderson, 2006). There are few inflections in the English language. The suffix s and es can be 

attached to nouns (plural); four suffixes can be attached to verbs: s (third person singular) ed 

(past tense,), ing (present particle), en (past participle, if preceding a noun assumes the function 

of an adjective, e.g., spoken language), the suffixes er (comparative) and est (superlative) can be 

attached to adjectives.  

Carlisle and Kearns (2017) found that typically achieving kindergarten to first grade 

students demonstrated sensitivity to the composition of polymorphemic written words and 

completed analogical reasoning tasks (involving grammar), and later elementary students attend 

to meanings of affixes and syntactic roles more efficiently than students in earlier elementary 

grades. Carlisle (2000) investigated students' awareness of the structure and meaning of 

morphologically complex words. She found that Grade 3 and 5 students performed better on the 

decomposition than on the production of derived words, and better on transparent words than on 
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words involving phonological or orthographic shifts. In this study, Grade 5 students tested for 

word reading showed no significant difference between accuracy with transparent words and 

shifted words. In contrast, Grade 3 students were more accurate with transparent words than with 

shift words. The opaqueness of base words (in a derived word) tended to affect students' 

awareness of morphological relationships less as grade level increases (Carlisle, 2000). 

Implicit (tacit) morphological awareness tends to grow concurrently with language 

development; children as young as four show the ability to verbally use their implicit 

morphological knowledge (Berko, 1958).  Most children showed implicit morphological 

awareness, though this varied from item to item, and demonstrated an understanding of how to 

manipulate morphemes to make meaning; one of the tasks, in this case, constituted adding the 

plural suffix s to the base “wug.” Preschool children try (orally) to affix words utilizing known 

affixing morphemes to alter the base word. For example, young children might say, “This bed is 

unsleepable,” to indicate that the bed is uncomfortable. This made-up multimorphemic word 

unsleepable results from the child's ability to manipulate morphemes by prefixing and suffixing a 

known free base word (sleep) with known prefixes (un) and suffixes (able), demonstrating 

children's implicit morphological awareness (Clark & Hecht, 1982).  

Explicit awareness of morphological structures in words tends to be required to learn the 

meaning of new words (through analysis) and to read unfamiliar words (decode) when affixed 

bases result in inflections or derivations with orthographic, phonological, or semantic shifts. 

Differentiating words that “look” the same such as hoping and hopping, requires knowledge of 

the words' constituent morphemes, in addition to phonological and orthographic characteristics 

and rules to access the accurate semantic representation. Multimorphemic words become more 

common as children start to read to learn, given that more than 50% of words in English are 



 

 

 

14 

multimorphemic (Nagy et al., 2006). Around the age of 7, children tend to exhibit explicit 

morphological knowledge (Kirby et al., 2012) in that they start to demonstrate conscious 

awareness and the ability to manipulate morphemes in words. At this age, children start to 

“chunk” letters into familiar units that have morphemic representation and therefore enrich the 

quality of lexical representations, which facilitates word recognition (Carlisle & Stone, 2005). 

Eventually, children start decomposing words into morphemes to extract meaning and utilizing 

this skill to make decisions on phonological representations, such as ed in the word red and the 

word planted (Carlisle, 1995). According to Quémart and Casalis (2018), morphological 

awareness is a processing skill that develops orally. In people with dyslexia, morphological 

awareness may be harnessed to compensate for phonological deficits when learning to read and 

write (Arnbak & Elbro, 2000), and contribute to word reading ability (Casalis et al., 2004; Elbro 

& Arnbak, 1996). 

Morphological awareness and the dyslexic learner 

Morphological awareness tends to develop typically in people with dyslexia in general 

and may even represent a relative advantage compared to reading level peers, and with far less 

difference compared to age-level peers than measures related to phonology and naming speed 

(Carlisle et al., 2001; Casalis et al., 2004; Elbro & Arnbak, 1996; Deacon et al., 2008), and has 

been directly associated with being a compensating skill used in reading for adults with dyslexia 

(Law et al., 2015, p. 267). Quémart and Casalis (2015; 2018) presented studies that suggest 

dyslexic students develop morphological knowledge independently from deficits in phonological 

awareness, which is used to manipulate oral morphemic units, as a means to word recognition, 

and written production as one of the skills that “partially bypass(es) their phonological deficit 

and that allow them to read reasonably proficiently” (p. 168).  
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Elbro and Arnbak (1996) suggested that adolescents with dyslexia benefit from 

morphological awareness as a compensatory strategy and showed that morphological awareness 

training positively affected reading and spelling (Arnbak & Elbro, 2000). Deacon, Parrila, and 

Kirby (2008) reviewed the evidence that showed students with dyslexia in earlier and later 

elementary grades develop morphological awareness independent of deficits in phonological 

awareness, but the lack of exposure to print may impact this development. The authors noted the 

many factors that can provide alternative explanations for relative intact or poor morphological 

skills, such as vocabulary and general language ability. 

When comparing students with dyslexia to typical students in terms of morphological 

awareness development, it is important to look at how they fair compared to age matched as well 

as to reading ability to understand whether delays are solely related to linguistic impairments 

(namely phonological awareness and naming speed), or also a side effect of limited experience 

of reading that hinders its full development. Some studies have shown that when compared to 

age-matched controls, students with dyslexia perform lower on morphological tasks that involve 

affixing association rules (Bethiaume & Daigle, 2014), morpheme manipulation (Casalis et al., 

2004; & Siegel, 2008), but equally on tasks involving memorization of polymorphemic words 

(Service & Tujulan, 2002). Results of other studies show similar patterns for adolescents, and 

when adults are involved, the language will be a factor in differences observed between those 

with dyslexia and typical readers; for example, French adults with dyslexia do not show any 

significant differences in morphological awareness skills (Cavalli et al., 2016; Martin et al., 

2014) while in English high functioning dyslexic students score lower than their age-matched 

peers (Law et al., 2015).  
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When studies compare students with dyslexia to a reading-level matched participants, 

students with dyslexia perform morphological awareness tasks at the same level, as long as tasks 

are not heavily reliant on phonological skills, such as holding or producing a pseudoword 

(Berthiaume & Daigle, 2014) or derived word when vocabulary is not mastered by students 

(Casalis et al., 2004; & Fowler & Liberman, 1995). Given that morphological abilities are 

strongly related to vocabulary depth and breadth of a student (Cavalli et al., 2017; & Vellutino et 

al., 1995), it follows that frequency of target words will be a factor in students’ performance on 

tasks that involve finding “misfit” pseudo derived words or suffixes. Students with dyslexia are 

superior in these skills (Casalis et al., 2003) since they tend to have superior vocabulary skills 

compared to a reading level matched since it remains intact it is further developed (Cavalli et al., 

2017; & Vellutino et al., 1995). 

Phonological awareness may affect the quantity and quality of reading experience, 

indirectly affecting morphological awareness development and impact orthographic knowledge 

and vocabulary development. Deacon et al. (2008) argued that the kind of control groups 

(chronological age or reading level matched) and tasks used to measure morphological 

awareness might conceal or make apparent these skills in students with dyslexia. According to 

this review, the use of morphological tasks that are oral versus written, and of multimorphemic 

words that are less reliant on phonological and orthographic allow for morphological abilities 

that are independent of phonological awareness to present as intact. Casalis et al. (2004) showed 

that morphological awareness develops to chronological age for students with dyslexia if tasks 

do not involve derivational morphology.   

Because English is considered a deep orthography that involves phonological shifts as a 

result of affixation, it is understandable that morphological tasks that rely on phonological 
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awareness are more challenging for children with dyslexia due to a deficit in this area. People 

with dyslexia with typical language skills tend to show equivalent or superior (Casalis et al., 

2003) morphological awareness (if assessed with oral measures) compared to reading level, and 

equivalent to age-matched in morphological skills independent of phonological deficits (Bryant 

et al., 1998). Elbro and Arnbak (1996) found that 15-year-old Danish students with dyslexia 

were better at reading when the text was parsed in morphemes instead of syllables; thi advantage 

was not seen in the reading level matched group. Studies have shown that students with dyslexia 

perform better at morphological awareness tasks that involved oral production (Casalis et al., 

2004) and spelling derived words (Bourassa et al., 2006) rather than single morpheme words 

equivalent in length and frequency. An earlier study showed that students with dyslexia perform 

similarly to students matched for reading level in text scrolling speed when word-by-word was 

presented but were faster when morpheme-by-morpheme was presented, and slower at the 

syllable-by-syllable condition contrary to their age-matched peers (Elbro & Peterson, 1993).  

Deacon et al. (2008) argued that morphology is a possible compensation tool and can be 

harnessed by people with dyslexia and poor readers. Studies have shown morphological 

processing as a potential factor in reading compensation for people with dyslexia (Martin et al., 

2014; Law et al., 2018).  

Cavalli et al. (2017) compared phonological and morphological awareness skills between 

20 dyslexic and 20 reading-level control non-dyslexic university students and investigated 

whether dissociation of these skills existed and, if so, whether the magnitude was linked to 

reading as that would indicate that compensation might be at the core of reading level for 

students with dyslexia. Cavalli et al. analyzed accuracy and speed in a decomposition procedure 

and a morphological suffixation task; except for pseudoword reading, all of these measures were 
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delivered orally. They compared performances from both groups on both tasks. In this study, 

dyslexic students performed significantly lower than students in the control condition (skilled 

readers matched on age, gender, level of education, vocabulary, and non-verbal IQ) on 

phonological scores (pseudoword reading, short-term phonological memory, and phonemic 

awareness) but scored equally or higher on morphological scores (suffixation decisions, and 

suffixed word detection). The researchers combined two approaches to determine whether a 

dissociation existed between phonological awareness and morphological awareness. At the 

individual level, the researchers used single case methodology to analyze the performance of 

each participant on phonological and morphological awareness measures compared to the control 

and measured the dissociation using z scores; these individual dissociations were then compared 

at the group level to unveil whether a trend existed between the magnitude of dissociation and 

reading level. Dissociation was measured using “Disscos_EX.exe” (Crawford et al., 2010, 

referred to in Cavalli et al., 2016), which provides a point and interval estimate of the effect size 

of the difference between tasks observed at the individual level compared to control. Data 

analysis showed dissociations in at least one indicator (accuracy or speed) for 18 university 

students with dyslexia that were statistically significant compared to the representative sample. 

Particularly for response times, the higher the dissociation between skills in favour of 

morphological awareness, the higher the reading level achieved by the dyslexic students, 

contrary to the students' reading level matched control. This study showed evidence that 

university students draw on morphological knowledge to compensate for phonological awareness 

weaknesses when reading and suggests that the magnitude of the dissociation could be linked to 

achieved reading level. 
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The studies reviewed support the argument that these skills develop independently, and 

that morphological awareness is a compensatory tool for reading that off-sets the detrimental 

effects of deficits in phonological ability (at least to a certain extent) in the dyslexic population. 

Morphology and Reading  

Morphology is the study of words and their constituent elements of meaning. 

Comprehension depends to a great extent on one's “language comprehension skills, the ability to 

extract meaning from linguistic messages” (Van den Broek & Kendeou, 2017); thus, 

morphological awareness seems to be related to reading ability at least partly due to its 

contribution to language comprehension (Levesque et al., 2017, Kirby et al., 2012), and 

especially vocabulary (Kieffer & Lesaux, 2012; McBride-Chang et al., 2005; Nagy et al., 2006; 

Spencer et al., 2015), and its contribution to decoding in that it supports the development of 

orthographic knowledge and cues as to correct pronunciation (ion in lion and ion in action). 

Studies have found that morphological awareness uniquely explained between 4-15% of the 

variance in word reading, 7% in spelling and reading comprehension (Apel et al., 2012), and 

contributed to pseudoword reading and single word reading above phonological awareness 

(Deacon & Kirby, 2004). English being an opaque language with a phonetically irregular 

orthography, allows readers to benefit from the regularity present in morphemes. These “islands 

of regularity” (Rastle, 2018, p.3) provide phonological and orthographic reliability that facilitate 

accurate word reading and, therefore, possibly bypass the phonological deficits that characterize 

dyslexia. Segmenting words by their morphemes allows the reader to separate base words and 

stems from affixes, and more easily activate the orthographic representation bypassing the 

phonological route (Rastle & Davis, 2008). Morphology supports binding form with meaning 

(Kirby & Bowers, 2017) in that spelling patterns are consistent orthographically and 



 

 

 

20 

semantically. For example, the suffix ed always indicates the past tense form despite the 

inconsistency in letter-sound mappings (e.g., wished, learned, and rented, in which the grapheme 

e does not always represent its corresponding phoneme, and only in some cases does the 

grapheme d represent its phoneme). 

The integration of morphology within reading theories is a matter that has lagged the 

empirical endeavors and warrants discussion; recently, researchers have put forth a 

Morphological Pathways Framework to explain morphology's interaction with word reading, 

spelling, and reading comprehension (Levesque et al., 2020), one that integrates morphology into 

the Reading Systems Framework (Perfetti et al., 2005), the Phase Theory of Reading 

Development (Ehri, 2005; 2015), and the Dual Route Theory (Coltheart, 2006). This literature 

review follows with a look at how morphology fits within the Simple View of Reading, the Dual 

Route Model, and the Morphological Pathways Framework. 

The Simple View of Reading frames the plethora of cognitive skills involved in 

proficient reading (accurate and fluent reading with an understanding of meaning) as an 

equation, i.e., reading comprehension is the product of decoding and linguistic ability (Gough & 

Tunmer, 1986). In the equation R = D x LC, R stands for Reading Comprehension, D for 

Decoding, and LC for Linguistic Comprehension. Linguistic or listening comprehension ability 

involves accessing recently and prior stored verbal knowledge (short term and long-term 

memory), vocabulary, and making literal and inferential connections within and beyond the text, 

while decoding ability is related to accurate and fluent word reading skills in order to access a 

correct phonemic representation of graphemes. According to the simple view of reading (Hoover 

& Gough, 1990), the order to acquire reading mastery had the following sequence: phonological 

decoding enables children to transform graphemes into phonemes and progress to larger chunks 
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of words and, after that, to whole words. Once this skill is mastered, with exposure to print and 

experience in reading (enabled by the ability to decode print), children develop orthographic 

mapping and connection to semantic representation, ultimately leading to automatic access 

through the lexicon pathway. According to this theory, morphological awareness would 

contribute to the latter's development by providing perceptions of meaningful word parts that 

support accurate word reading, spelling, and reading comprehension but at a later stage of 

reading acquisition. Thus, the inclusion of morphology in theories of literacy and instructional 

approaches as a fundamental component is of paramount importance with some limitations.  

In contrast, other authors have argued that morphological awareness is a skill that 

develops concurrently but also independently (Casalis et al., 2004) of phonological awareness 

and that the overlap of these two foundational skills is solely partial (Casalis & Colé, 2009) 

which in the case of students with dyslexia is enabled through oral comprehension skills. 

Morphological awareness supports the development of the foundational skills of reading early in 

the process since it contributes to orthographic knowledge, vocabulary, phonological awareness, 

and may compensate for deficits in what is considered to be a core foundation of reading 

(Seymour & Evans, 1999; Ehri, 2005), phonological awareness. 

 According to Kirby and Savage (2008), naming speed affects word recognition; 

therefore, the decoding component of the Simple View of Reading would be more powerful if 

understood as word recognition, which includes not just phonetic analysis based on grapheme-

phoneme correspondence knowledge but also the ability to recognize larger units and even whole 

words given the opacity of the English language (Johnston & Kirby, 2006). Morphology 

contributes to reading as a component supporting decoding and orthographic knowledge that aids 

pronunciation and enables semantic access to the word (Deacon & Kirby, 2004; Levesque et al., 
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2017; Nunes & Byrant, 2006; Perfetti & Stafura, 2014). In addition, morphology contributes to 

reading comprehension through its inherent and reciprocal linkage to vocabulary (Spencer et al., 

2015). Thus, morphology seems to be a factor that contributes to both D and LC components 

which then contributes to reading comprehension by binding phonology, orthography, and 

semantics (Kirby & Bowers, 2017; 2018).  

The Dual Route Model (Coltheart, 2006) postulates that there are two separate pathways 

that we use simultaneously to decode print into sound and meaning: one that reaches the lexicon 

word memory bank of previously learned words by visual recognition - the lexical/ventral route - 

and the other that decodes unfamiliar words by grapheme to phoneme connection - the 

phonological/dorsal route - in order to read the word. The phonological route tends to develop 

first, and the lexical route develops concurrently with exposure to print and reading experience 

(Castles et al., 2018). This model offers a platform for morphological awareness to contribute to 

the efficacy of both routes in that the sublexical route can use units larger than the grapheme for 

decoding, such as morphemes (ion is pronounced differently if part of a base word such as in lion 

than as a suffix, such as in action) and the lexical route can access representations of morphemes 

as whole units. The ventral path may also recognize large morphological units as familiar chunks 

allowing for semantic and phonological access to the word (er as a suffix in smarter, or as part of 

the base word in letter, carries different meanings).  

Another component that can influence the ventral route is one's word bank (i.e., lexicon). 

The depth and breadth of one's vocabulary are strong predictors of reading ability (Stanovich, 

1986; Torgesen et al., 2001; Duff et al., 2015), and an important factor in building automaticity, 

fluency, and ultimately comprehension. Because vocabulary and morphology are tightly 

connected (Kieffer & Lesaux, 2007), and vocabulary shows strong associations with other 
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cognitive skills involved in reading development, then morphology might also affect word 

reading by contributing to vocabulary acquisition (Carlisle, 2000; Bowers & Kirby, 2010; Nagy 

et al., 2006; & Sparks & Deacon, 2013). 

The lexical route that provides direct access to the word's phonological and semantic 

representation by visual recognition can be developed by instruction that focuses on vocabulary, 

morphology, and orthography. Phonological deficits affect the development of the phonological 

route, which is necessary for decoding unfamiliar words which hinders the development of 

whole word recognition since it is the first step to automatizing this ability, but this effect could 

be mitigated by heightening morphological awareness (Bowers et al., 2010; Goodwin & Ahn, 

2010; 2013; Reed, 2008). Morphology's importance lies not only as a functional component of 

reading but also as a strength that has been shown to aid reading in typically achieving and in 

dyslexic students (Elbro & Arnbak, 1996; Law et al., 2015).  

The Morphological Pathways Framework (Levesque et al., 2020) views morphology as a 

multidimensional component that contributes to direct and indirect pathways to single word 

(reading and spelling) and supra-lexical levels of text processing (reading comprehension and 

writing composition). This model explains morphology’s place as a webbed skill that plays a role 

in the linguistic system, orthographic system and lexical representations that are involved in 

reading. The exact impact each dimension of morphology has on each lexical level of reading, 

spelling, and how they are best targeted through instruction and measured is still an area that 

needs empirical clarification 

Morphology as a Predictor of Reading Ability 

In the past decades, studies have presented findings attesting to the significance of 

morphological awareness as a predictor of many aspects of reading, including vocabulary, 
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accuracy, fluency, decoding, and ultimately comprehension (Deacon et al., 2009; Kirby et al., 

2012; Levesque et al., 2017). Morphological awareness is a metalinguistic ability that takes on 

multiple roles in contributing to reading binding phonology, orthography, and semantics (Bowers 

& Kirby, 2017; 2018), and ultimately contributing to reading comprehension (Kotzer et al., 

2021; Perfetti, 2014). To better understand the contribution of morphological awareness to 

reading, it has further been dissected to distinguish between its use for analysis to infer the 

meaning of unfamiliar words based on morphological composition (Deacon et al., 2017; 

Goodwin et al., 2017; Tighe & Schatcheider, 2015), or for decoding to access correct 

pronunciation of constituent morphemes (Deacon et al., 2017).  

 Roman et al. (2009) assessed the unique contributions of phonological awareness, 

orthographic knowledge, morphological awareness, and naming speed. The researchers 

measured all four variables in 92 students in Grade 4 (n=33), Grade 6 (n=33) and Grade 8 

(n=26). Simultaneous regression analyses were used to assess each variable's unique contribution 

beyond the effects of all the other predictor variables; results showed that morphological 

awareness, along with phonological awareness and orthographic knowledge, made independent 

contributions to real and pseudoword reading. 

Kirby et al. (2012) argued that morphological awareness's unique contribution to reading 

comprehension beyond its effects on word reading allows for meaning to be understood or 

inferred with less effort, i.e., it leaves cognitive “space” available for comprehension by avoiding 

overload of the working memory with the grapheme phoneme correspondence decoding process 

(Perfetti & Hart, 2002; Ehri, 2005). Kirby et al. suggested that struggling readers, especially the 

dyslexic population, were better supported if this cognitive load were lightened, allowing effort 

to be allocated to decoding when needed and, ultimately, to comprehension. 
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Kirby et al. (2012) analyzed reading ability in 103 students, followed from Grade 1 to 3, 

to investigate the nature of the relationship between morphological awareness and reading 

development and the stability of this relationship. They controlled for verbal and non-verbal 

intelligence when investigating how morphological awareness affected reading comprehension, 

ruling out the possible spurious variable of reasoning ability as a potential explanation for the 

results. Findings demonstrated that morphology (measured through the Word Analogy task) 

significantly predicted Grade 3 word and pseudoword reading accuracy, fluency at word and text 

level, and reading comprehension. Other studies have corroborated these findings by looking at 

morphological awareness's contribution to reading comprehension directly through word reading 

and indirectly through word understanding. Deacon et al. (2014) found this accurate for Grade 3 

and 4 students, and Levesque et al. (2017) found that morphological awareness contributed to 

reading comprehension beyond all other variables. These authors used path analysis to evaluate 

morphological awareness's direct and indirect effects on reading comprehension after controlling 

for phonological awareness and non-verbal ability. They looked at how morphological decoding, 

morphological analysis, word reading, and vocabulary provided indirect paths to morphological 

awareness's contribution to reading in English speaking Grade 3 students (n=221). Structural 

equation modelling showed that morphological decoding and morphological awareness are the 

primary mediators of morphological awareness’s contribution to reading comprehension and not 

word reading and vocabulary. Morphological awareness had a significantly large effect on 

morphological decoding (=.69, p<.001), which in turn had a large effect on word reading 

(=.95, p<.001) which contributed a moderate effect to reading comprehension (=.37, p<.001). 

Concurring results were found for morphological analysis: morphological awareness had a 

strong effect on morphological analysis (=.72, p<.001), which in turn had a moderate effect on 
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reading comprehension (=.28, p<.01). This significant moderate indirect effect corresponded to 

a unique contribution to reading comprehension by morphological awareness mediated through 

morphological decoding and word reading, and partially mediated by morphological analysis. 

In a follow up study, Levesque et al. (2019) tested theory driven models to evaluate 

longitudinal contributions of morphological awareness and morphological analysis to reading 

comprehension from Grade 3 to 4 and whether the effect of morphological analysis was 

mediated by morphological awareness. To measure morphological analysis, the researchers 

developed a task in which 40 derived words were presented orally and in print (with either high 

or low frequency bases); students (n= 197) were asked to choose the correct meaning. In Grade 

3, accuracy for complex words with high-frequency bases was 60% versus 43% for low base 

frequency words. These findings indicated that students relied on the morphological structure to 

make sense of the written word and applied morphological analysis skills to a greater extent 

when infrequent derived words with high-frequency base morphemes were presented versus low-

frequency base words. After controlling for age, phonological awareness, non-verbal ability, 

word reading, and vocabulary, they found that the best fitting and most parsimonious model 

showed that morphological awareness and morphological analysis as separate constructs 

increased the model fit. The study showed that the Grade 3 constructs predicted themselves in 

Grade 4, and that Grade 3 morphological awareness predicted significant moderate effects on 

Grade 4 morphological analysis, but that it did not have a unique contribution to Grade 4 reading 

comprehension beyond the influence of morphological analysis. Figure 1.2 (license number 

5031350100990, Wiley books, 03/17/2021) shows that morphological awareness predicts gains 

in morphological analysis and reading comprehension. 
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Figure 1.2  

Final Model with Standardized Coefficients for Key Paths 

 

 

Morphological Awareness Instruction 

Morphological awareness contributes to the development of reading in that it supports the 

development of orthographic knowledge, aids in vocabulary growth, automaticity, fluency, and 

ultimately contributes to reading comprehension (Levesque et al., 2019). Discussions about what 

adequate morphology instruction is, for whom, when, and how it ought to be delivered and 

measured still require attention (Apel & Werfel, 2014). Children start absorbing morphology at a 

very young age and attempt to infer and apply the rules; this metacognitive skill enables 

linguistic development; explicit instruction of morphology could be introduced orally at the 

preschool level (Lyster, 2002). Morphological analysis tends to develop when provided explicit 

instruction, which can be delivered orally to students commencing kindergarten (Apel, et al., 

2013; Ramirez et al., 2013). 
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Young children express morphological knowledge that has been intrinsically learned and 

stored, seemingly dependent on the home environment's language and literacy level; this 

constitutes a bi-directional relationship with vocabulary, in that morphological awareness is a 

gateway for the acquisition of new words and vice versa (Anglin, 1993; Nagy & Anderson, 

1984; Wagner et al. 2007; Zhang, 2015). The quality and quantity of language children are 

exposed to influences the breadth and depth of the vocabulary they bring with them to school 

(Burgess et al., 2002).  

Morphology has been shown to be an effective approach to literacy instruction showing 

medium effect sizes on morphological awareness, phonological awareness, vocabulary, decoding 

and spelling (Bowers et al. 2010; Elbro & Arnbak, 1996; Gray et al., 2018; Goodwin & Ahn, 

2013; Reed, 2008; Roman & al., 2009). Given morphology is multidimensional in that it can be 

dissected into morphological awareness, decoding, and analysis (Goodwin, Petscher, & Mitchell, 

2017; Kirby & Bowers, 2017, 2018; Levesque et al., 2017), questions around how, when, and 

why it contributes to literacy outcomes depending on the population remain to be answered 

definitively, despite a consensus around its critical nature to literacy development (Carlisle & 

Kearns, 2017; Castles et al., 2018; Duncan, 2018; Kuo & Anderson, 2006). 

Goodwin and Ahn (2010) performed a meta-analysis on the results of 17 independent 

studies and found significant effects of morphological intervention on literacy outcomes 

compared to controls and to alternative treatments: phonological awareness (d = 0.49), 

morphological awareness (d = 0.40), vocabulary (d = 0.40), reading comprehension (d = 0.24), 

and spelling (d = 0.20). Even more relevant to the present study, the meta-analysis showed 

interventions to be particularly effective for students with reading, learning, speech, and 

language disabilities, English language learners, and struggling readers. Bowers, Kirby, and 
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Deacon's (2010) analysis of 22 studies also revealed that morphological awareness interventions 

showed overall average effect sizes for the experimental group versus the control group on 

morphological (d=0.65) and lexical outcomes (d=0.41); when compared to the alternative 

treatment group the overall average effect size was smaller (d=0.51; d=0.12). Effect sizes were 

larger for less able students than for undifferentiated students in the experimental group versus 

the control group for sub-lexical/morphological (d=0.99 vs. d=0.65), lexical (d=0.58 vs. d=0.41) 

and supra-lexical linguistic (d=0.67 vs. d=0.27) levels. When compared to alternative treatments, 

less able students in the experimental group also showed larger effect sizes than the 

undifferentiated students at the sub-lexical/morphological level (d=1.25 vs. d=0.24), at the 

lexical level (0.24 vs. 0.08), and the supra-lexical level (d=0.39 vs d=-0.15). Regarding literacy 

outcomes, at the lexical level, the effect sizes of instructional effects were modest for reading 

(d=0.41), similar for spelling (d=0.49), and slightly lower for vocabulary measures (d=0.35). 

When compared, the experimental interventions versus the effect of the alternative treatments on 

these lexical outcomes were close to or at a low level (d= 0.05; d= 0.05; d=0.20), indicating that 

morphological instruction is as successful as other more established instructional treatments. 

Other meta-analyses showed results in agreement with the latter (see Reed, 2008; Goodwin & 

Ahn, 2013). 

Lyster, Lervåg, and Hulme (2016) looked at how preschool morphological awareness 

instruction fared compared to preschool phonological instruction versus control a group in terms 

of longitudinal effects on reading in Grade 1 and 6. They found that morphological awareness 

and phonological awareness training affected reading ability equally at the end of Grade 1; these 

subjects scored significantly higher on both word and text reading than the control group. In 

Grade 6, only the morphological awareness group showed a difference in reading comprehension 
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measures compared to the control group, while the phonological instruction group did not differ. 

The latent reading comprehension measure included text reading, text and map reading, and text 

and table reading. The structural equation model showed that for the group trained in 

morphological awareness, there was an effect size of .69 for reading comprehension and .79 for 

word reading in Grade 1. The researchers found that the groups and control variables explained 

40% of reading comprehension variance and 29% in word reading in Grade 6. 

Porta and Ramirez (2020) investigated how an instructional approach that combined 

morphological and phonological awareness, and vocabulary instruction differed in its effects on 

literacy skills compared to two control groups, one receiving just phonological awareness 

instruction, and another group receiving indirect reading instruction approaches. This study (n= 

129 kindergarten students) found that the combined approach had a significant effect superior to 

the phonological awareness instruction and control group on vocabulary, phonological 

awareness, word reading, and reading comprehension.  

As children's knowledge and experience of the written language develops, they add 

increasingly sophisticated strategies to their repertoire of reading and writing tools (analogy, 

memory, prediction, vocabulary, phonological and morphological awareness), which are 

harnessed depending on the reading task (Apel & Lawrence, 2011). Morphological awareness 

seems to play an essential role in the interweaved cognitive skills involved in developing reading 

skills, quickening connections and offering bypasses to underdeveloped pathways such as 

phonological awareness in students with dyslexia. 

The rationale for the Inclusion of Morphology in Literacy Instruction 

 As the literature review shows, morphological awareness predicts reading and supports 

reading development, especially in young children and struggling readers. Morphological 
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awareness facilitates reading accuracy and fluency in that it permits one to parse words into units 

of meaning, and once connected to orthographic representations, aids decoding for rapid access 

to the semantic representation. Morphological awareness instruction could be included as an 

intervention tool to help develop orthographic representations and the inductive learning 

mechanism present in typically achieving readers. According to various meta-analyses of 

morphology interventions (Bowers et al., 2010; Carlisle et al., 2010; Goodwin & Ahn, 2013; 

Kirby & Bowers, 2018), younger students and those with dyslexia benefit more than typical 

readers from morphological instruction, i.e., show larger effect sizes from explicit instruction. 

Morphology's importance lies not only as a functional component of reading but also as a 

strength that has been shown to aid reading in typically achieving and in dyslexic students (Elbro 

& Arnbak, 1996; Law et al., 2015). Moreover, it may act as a compensating reading skill in 

adults with dyslexia in that it appears to be intact in high-functioning dyslexics (Law et al., 

2015). 

Phonological awareness provides the first steps into the development of reading. Through 

self-teaching, it contributes to the development of orthographic knowledge (Share, 1995), 

enabling accuracy and fluency to develop in the consolidated stage of reading development 

(Ehri, 1995). Ehri established that alphabetical knowledge was an essential preceding skill to 

reading and could be divided into four sequential phases: pre, partial, full, and consolidated 

phases. More recently, researchers have included morphology as a contributor in earlier stages of 

literacy alongside Grapheme Phoneme Correspondence skills; by developing the ability to 

identify and manipulate units (morphemes) that share form and semantic properties with stability 

(Rastle & Davis, 2008; Verhoeven & Perfetti, 2011), morphological awareness contributes to 
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reading early in the learning process through its impact on orthographic and vocabulary 

development before phonological and phonemic awareness reached the consolidated phase.  

This development is the typical sequence in reading development, but not for people with 

dyslexia who tend to lag in developing and progressing in the stages of alphabetical knowledge, impeding 

or delaying reading proficiency. Given the deficit in this area, possibly due to the lack of experience with 

print as a result of weak decoding ability, dyslexic students do not always make these connections 

independently and automatically, lagging in the development of their implicit morphological awareness. 

Morphological awareness may be a compensatory avenue to remediation for the dyslexic population and 

may help mitigate the effect of phonological awareness and naming speed deficits. Therefore, 

morphological awareness inclusion in reading instruction may be advantageous (Cavalli et al., 2017; Law 

et al., 2015). 

The Present Study 

This study is intended to contribute to the existing body of knowledge regarding the 

potential benefits of including morphological awareness in literacy instruction and remediation 

(Arnbak & Elbro, 2000; Bar-Kochva et al., 2020; Bowers, Kirby & Deacon, 2010; Carlisle, 

2010; Goodwin & Ahn, 2010, 2013; Kirby & Bowers 2017; 2018; Reed, 2008) by investigating 

the effects of a twenty-hour morphological awareness-based intervention for students with 

dyslexia receiving daily phonological awareness, phonics and literacy instruction. Harnessing 

this relative strength (morphological awareness) in students with dyslexia may help curb the 

impact of the phonological deficit (typical of students with a dyslexic profile). Previous studies 

have attested to the overall positive effect of this type of instruction for all students of all levels 

of ability and ages, and more so for struggling and young students.  

The intervention used in this study was designed to test the effects of morphological 

awareness-based instruction on morphological awareness, morphological decoding, 
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morphological analysis, reading and spelling to understand better how explicit instruction may 

better support struggling readers' remediation. Morphology seems to fit within the Simple View 

of Reading and in the Dual Route Model as a binding agent that contributes to both reading 

pathways, the phonological and the lexical routes (Kirby & Bowers, 2017), thus justifying the 

Morphological Pathways Framework (Levesque et al., 2020). Many skills are entangled in 

reading, morphology seemingly touching on a significant number of them and affecting the end 

result. Morphology is a binding agent between phonology, orthography and semantics (Kirby & 

Bowers, 2017), therefore an important contribution to reading development. 

Morphological awareness-based intervention could offer a platform for remediation and 

support for dyslexic students. Through morphological awareness instruction, students with 

dyslexia may harness their ability to comprehend text, reach their potential as readers, and seize 

opportunities to attain academic self-realization. 

Research Questions 

 

1. Will instruction in morphological awareness improve morphological awareness, 

morphological analysis, and morphological decoding for students with dyslexia compared 

to students with dyslexia who did not receive the same instruction?  I hypothesize that, 

based on previous studies (Arnbak & Elbro, 2000; Bar-Kochvai et al., 2020; Bowers et 

al., 2010; Carlisle, 2010; Goodwin & Ahn, 2010, 2013; Kirby & Bowers 2017, 2018; 

Reed, 2008), morphological instruction will have a significant effect on morphological 

awareness, morphological analysis, and morphological decoding for the experimental 

group. 

2. Will instruction in morphological awareness improve word reading, fluency, and 

multimorphemic word spelling for students with dyslexia, compared to students with 
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dyslexia who did not receive the same instruction? I hypothesize that the students 

receiving the intervention will make gains on word reading, fluency, and 

multimorphemic word spelling, and that these gains will be larger than gains made by the 

control group. 
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Chapter 2 

Method 

Participants 

This study was conducted in three classrooms from a mid-size school board in eastern 

Ontario that offer the Junior Learning Disability Program. One of the schools was in a suburban 

neighborhood, and the second was in a small town nearby. A classroom from the same school 

board declined to participate as a control group after the proposal due to unexpected 

circumstances. These classrooms offer short-term, intensive withdrawal tier three level of 

support literacy intervention to students in Junior grades (4, 5, and 6); with the goal of 

remediation and prevention of more severe problems students are provided small group size, 

intense and explicit focus on phonological awareness instruction.These students have been 

diagnosed with a learning disability through an official psychoeducational assessment and have a 

modification on their Individual Educational Plan for reading and writing. 

According to the special education plan in the respective school board, the cognitive 

profile of students selected to participate in this program is characterized by an average to above 

average intellectual quotient, a clearly defined processing deficit, and a significant discrepancy 

between cognitive ability and academic achievement (LDSB Special Education Plan 2020 – 

2021, p.77-78). Also, emotional, social, and behavioural problems must not present as a primary 

concern. Typically, students are in grades 4, 5, and 6, and range in age from 9-12. These students 

were selected for a specialized support classroom that focuses on evidence-based literacy 

intervention, has a small number of students (8), allowing for tier-three assistance. Programs are 

half days: morning programs run five days a week, while afternoon programs run four. Each 

Learning Disability focus classroom had a total of 8 students between Grades 4 to 6. 
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Recruitment and voluntary participation  

Ethical approval was obtained from Queen’s University (Appendix A), and permission 

was received from the District School Board. The researcher contacted the principals of two 

Public Elementary Schools to present the research proposal. Teachers were contacted and invited 

to participate and provide students' parents with a combined information letter and consent form 

(Appendix B). Participation was entirely voluntary, and all parties involved could retract their 

consent and withdraw their child's data up to two weeks following data collection once initiated 

its analysis. All parents of the children from the three classrooms received letters of information 

(Appendix C), and all students in all three classrooms handed in signed permission forms to 

participate in this study and receive morphological awareness-based group instruction.  All 

participants remained in the study; the average attrition was two sessions in the control group, 

with maximum absences being 8 for one student. All students participated in pre-test reading and 

reading-related measures; all students in the treatment group received targeted instruction lessons 

treated as part of the core literacy specialized program delivered in these classrooms. 

Commitment to Anonymity 

Participants were given identification numbers in the data file. At no point are the 

participants identified in the data collection or analysis. Any data containing their names or 

potentially identifying information has been stored separately and securely. All data has been 

kept in a locked filing cabinet at the Faculty of Education, Queen's University, and computer 

files encrypted. No one involved in the study (child, teacher, or school) will be identified in this 

thesis or any other report of the research. 
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Design 

The intervention study employed a wait-list control group design to help increase 

reliability and validity while ensuring that no student was deprived of the potential benefits of 

the experimental program of instruction. Classrooms were randomly assigned to either the 

experimental or control condition, with the constraint that there would be two experimental 

classrooms.  

The intervention was delivered to the experimental group, and once shown to be 

beneficial to students; it was given at a later time to the wait-list control group by the classroom 

teachers utilizing the lessons and resources created for the intervention. Depending on teacher 

availability, classroom instruction for this intervention was delivered by the researcher four times 

a week for 50 minutes for six weeks (for a total of 20 hours). According to a meta-analysis by 

Goodwin and Ahn (2013), there was no statistically significant difference in length effect noted 

between interventions that were 20 hours and those that were longer, and moderate gains in 

literacy achievement were found in interventions that had durations of less than five hours in 

total. It is important to note that the authors found that if the morphological goals were focused, 

then shorter interventions yielded positive results, but if the intervention sought to teach general 

morphological knowledge, longer interventions were more appropriate (at least 20 hours).    

The decision to integrate the intervention in an existing instructional program follows 

Bowers, et al.’ meta-analysis (2010) findings. They showed that such formats tended to yield 

more effect. In agreement with Bowers et al.’s findings, Goodwin and Ahn's (2013) meta-

analysis of 30 independent studies also found that one of the common denominators found in 

these studies was that morphological intervention had a positive effect on word reading, 
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morphological knowledge, phonological awareness, vocabulary, and spelling on school-age 

students with larger effect sizes for younger and struggling readers. 

This intervention consisted of direct instruction on morphological awareness and its 

application to reading, spelling, and vocabulary; the intervention was monitored through weekly 

diagnostic activities for the experimental groups. Pre- and post-intervention assessments were 

administered to both groups to measure the effect and impact on reading ability. Teachers 

leading the learning disability program agreed to refrain as best possible from teaching, 

reviewing, or discussing material instructed in the intervention with the control group, and 

agreed to be present in class during the intervention. Except for one session, teachers were 

always present in the classroom; during that one absence a supply teacher was present. 

Procedure for Testing at Pre-test 

Once permission forms were received, all participants were assessed on a battery of 

literacy related skills assessments. Once all students had been tested, instruction commenced for 

the treatment group. The principal researcher administered all tests during the three weeks before 

treatment. All pre-tests were administered individually during the regular class time in a quiet 

room at the participant's school. Completion of the individual measures took approximately 60-

75 minutes and was usually conducted over two sessions (only three students completed all 

testing in one sitting). Students were asked at the beginning to state their willingness to 

participate and informed that they could at any time request to stop the assessment; no student at 

any point requested to stop the assessment. 



 

 

 

39 

Measures 

This study employed 16 control and outcome measures over the pre- and post-test 

periods: two phonological awareness, one naming speed, four reading, two spelling, one 

vocabulary, one orthographic processing, three oral morphological awareness, and two spelling.   

A battery of pre-tests was given to all participants to measure reading ability, 

morphological awareness, and other related abilities (see table below for details) as a means to 

assess change on the post-tests.  

Table 2.1 

Table of Measures: Testing Time and Type  

Measure Pre- 

test 

Post- 

test 

Time 

(min.) 

Test 

Type 

Elision (CTOPP) X  NA NE 

Naming Speed Digits (CTOPP) X  1 NE 

Vocabulary (WASI) X  NA NE 

Word Identification  

Word Attack                                                           

X 

X 

X 

X 

NA 

NA 

NE 

NE 

Word Reading Fluency (TOWRE) X X 1 NE 

Spelling (WRAT) X X NA NE 

Orthographic Processing (Orth. Choice) X  1 NE 

Morphological awareness 

Analogy Task 

Sentence Completion 

Morphological Decoding 

Morphological Analysis 

Morphological Spelling 

X 

X 

X 

X 

X 

X 

X 

X  

X  

X 

X   

NA 

NA 

NA 

NA 

NA 

NA 

NE 

NE 

NE 

E 

E 

E 

Note. E= experimental test; NE = non-experimental test; NA = not applicable 

 

Phonological Awareness 

This skill was tested using the Elision subtest of the Comprehensive Test of Phonological 

Processing -2 (CTOPP-2) (Wagner et al., 2013). In each item, a word (e.g., cat) was presented to 
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the student. The student was then asked to repeat it to confirm that the correct word had been 

heard. The student was then asked to repeat the word but excluding a target sound (e.g., /k/). The 

correct response would be “at”. These items increased in difficulty; students were asked to delete 

smaller units of sound (from free bases in compound words to syllables to single phonemes in 

case words), and the position of the sound(s) to be deleted changed from beginning to end to 

middle of the words. Feedback was provided for the practice items and the first three test items 

only. If the student requested it, the examiner was allowed to repeat the word and the instruction 

once. A total of 34 items were presented orally, and the test was discontinued after three 

consecutive incorrect answers. Scores are the total number of correct answers. Internal 

consistency for this subtest for 8- to 12-year-old children is reported in the test manual to be 

between .86 to .91. The split-half reliability coefficient for this test in the present sample was .95, 

and according to the manual split-half reliability coefficients are .91, .87, and .92. for ages 9, 10, 

and 11. 

Naming Speed 

This skill was measured using the CTOPP- 2 subtest rapid digit naming task (Wagner et 

al., 2013). The test consists of one page with four rows with nine digits, with a total of 36 items 

printed on a page. The researcher asked the students to name the digits as accurately and as 

quickly as possible.  A practice line for each was done at the beginning of the test. Feedback was 

only provided for the practice items. There was a no stop-rule, and the score is the number of 

seconds taken to name all 36 numbers. Students were timed, and if skipped or incorrectly named, 

items were marked as errors and were deducted from the final score (1 point for each error). 
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Vocabulary 

Vocabulary was assessed using the Wechsler Abbreviated Scale of Intelligence 

(Wechsler, 1999) vocabulary subtest. According to instructions, the list of words contains 41 

words, and students aged 9 -11 start with item 5 (shirt). Students were orally asked to provide a 

definition for the words. If the student obtained perfect scores (2 points) on items 5 and 6, full 

credit for items 1- 4 was given (4 points); if not, then items 1- 4 were administered in forwarding 

sequence, after which the subtest was continued until the discontinue criterion was met (four 

consecutive scores of 0) or the stop point (after item 34). Students are given 30 seconds to 

respond, after which the item is counted as a failure. Students’ responses to items 5 - 34 received 

1 point if the response was correct but weak in content, while a 2 - point response showed a good 

understanding of the word's meaning. For example, for the word shirt, if the student responded 

sleeves, no points would be given, if material 1 point, and if the response were something you 

wear, it would merit 2 points (guidelines are provided in the manual). The maximum score is 64 

points. The split-half reliability coefficient for this test for this sample was .91, and according to 

the manual, for ages 9, 10 and 11, it is .88, .92, and .88, respectively. 

Orthographic Knowledge 

This skill was assessed pre-intervention using the Orthographic Choice task (Olson et al., 

1994). The latter involved presenting the student with a printed page with 30 pairs of irregular 

words and their homophones; the student was asked to select the correct spelling of the word by 

circling it, for e.g.,  trane / train. Students had one minute, and their score is the number of 

accurate responses minus the incorrect ones. The split-half reliability coefficient for this test was 

.70. 



 

 

 

42 

Word Reading Fluency 

This skill was measured pre- and post-intervention by using the Sight Word - Reading 

Efficiency 2nd ed. [form A] (TOWRE 2) (Torgesen et al., 2012). This test is a timed reading test. 

Students were asked to read accurately as many words as they could in 45 seconds. Words 

follow regular spelling patterns. The student’s score is the number of words read correctly within 

the time limit. This measure was also used as a post-test measure. The split-half reliability 

coefficient for this test for this sample was .98. 

Word Reading (word identification and word attack) 

These abilities were assessed pre- and post-intervention using the Word Attack and Word 

Identification subtests from the Woodcock Reading Mastery Test-Revised [Form G] (WRMT-R, 

Woodcock, 1998). In Word Identification, the student is asked to read up to 106 words, 

organized in sets of nine with increasing difficulty in terms of frequency and orthographic 

complexity. The split-half reliability coefficient for this test for this sample was .95. In Word 

Attack, students are asked to decode pseudowords, i.e., by blending the sounds represented by 

the graphemes to pronounce a word that is not contained in the mental lexicon. The split-half 

reliability coefficient for this test was .89. These tests were not timed and were terminated once 

the student made six consecutive errors. Results are reported in terms of the total number of 

words and pseudowords read correctly. These measures were also used as an outcome measure at 

post-test. 

Spelling 

Spelling was assessed using the subtest of the Wide Range Achievement Test – 3 [blue 

form] (WRAT) (Wilkinson, 1993). This test assesses students' ability to access and apply their 

knowledge of orthography, phoneme-grapheme relationships, and sight word spelling of words 
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from the semantic lexicon. Students were asked to spell words of increasing difficulty on a page 

formatted for the test. Words were dictated and repeated if requested. Each word was said, then a 

sentence with the target word was read, and again the word was said in isolation. The test was 

terminated once ten consecutive errors were made. Students were scored on the correct spelling 

of words until the termination rule was met (10 consecutive incorrect spelled words). The total 

number of items is 40. This measure was used both as a control and as an outcome measure. 

Split-half reliability for this measure for this sample was .93. According to the manual, the 

coefficient alpha for internal consistency for this measure for the blue form, for ages 9, 10, and 

11 was .89, .88, and .91. 

Morphological Awareness 

Test of Morphological Structure. (Appendix D) 

This morphological awareness assessment (Carlisle, 2000, a production task) requires 

students to change a target item in order to complete a sentence (e.g., “farm: my uncle is a ___.” 

[farmer]). The researcher read aloud the sentence to the student, who was provided with a written 

copy to follow along. The student was asked to change the target word to best complete the 

sentence. This task includes 28 items, half being opaque, and the other half transparent.  A 

multimorphemic word is transparent when the base word is revealed (complete completely), 

i.e., this no shift in pronunciation (sign signal), in spelling (baby babies), or in meaning 

(sign design); as is the case for the latter opaque multimorphemic words. Half of the items 

required derivation, in which the students had to add a morpheme (e.g., farm farmer), and the 

other half of the items required decomposition, in which they had to remove a morpheme (e.g., 

growth grow). The split-half reliability coefficient for this test was .75. 

Word Analogy Test. (Appendix E) 
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This test was administered as pre and post measures in order to assess each student's morphological 

awareness regarding a change in a set of words presented analogically (e.g., run: ran; walk:  ___ 

[walked]) (Kirby et al., 2012). This test has 20 items, half of which require the student to produce an 

inflected word and half a derived word, with an equal amount in each category of transparent (e.g., mess, 

messy, fun, funny) and opaque (e.g., dog, dogs, person, people) transformations. A correct response 

requires students to identify the morphological change between the two words in the first part of the 

analogy and then apply the same rule in the second part of the analogy by producing the appropriate 

word. This measure was also used as an outcome measure at post-test. The split-half reliability coefficient 

for this test was .78. 

Morphological Decoding. 

   Experimental morphological analysis, decoding and spelling measures were created 

based on items used in a previous study (Levesque et al., 2017) provided by K. Levesque 

(personal communication, October 09/2019). In Morphological Decoding, participants were 

asked to read 24 morphologically complex words presented in random order of difficulty 

(Appendix F). The words had been selected using the Zeno Word Frequency Guide (Zeno et al., 

1995) and had high and low frequency base morphemes, ending with one of the 20 most 

common suffixes (Blevins, 2001). Students were instructed to focus on accuracy and not speed 

when reading the words. The 24 words were divided into two groups that were equal in 

transparency, surface (whole word) and base frequency, family size, and the number of letters. 

Five items included a change in pronunciation and spelling (phonological and orthographic 

shift), for e.g., sanity and signature. The total score was the number of words read accurately. 

The split-half reliability coefficient for this test was .92. 

Morphological Analysis. (Appendix G) 
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The researchers adapted this assessment based on a multiple choice version created and used in a 

previous study (Levesque et al., 2017). The original version of this assessment was tried out with two 

children and seemed to produce too much guessing. The test was adapted by altering the multiple choice 

structure to an open-ended question format. Two lists of words were created; one was used as a teaching 

reference list of words, while the other included words to be avoided to be able to assess the level of 

knowledge transfer. Words on both lists were analyzed and matched based on surface, base and suffix 

frequency, the number of letters, family size and difficulty (according to Levesque et al., 2017). Open-

ended questions were asked regarding the meaning and morphological composition of the word, and 

prompts were created to enable lower-level knowledge to surface. Students were asked to verbally explain 

the meaning of the target word, read to them aloud, and presented written on an index card. Students were 

given two practice words, and when their response included the target word, they were asked to explain 

the word in a different way, without using part of the word. For example, the student was asked to explain 

what the word teacher means without using the word teach. After the student responded, the assessor 

would provide an example of a correct answer: teach means the action of showing or explaining to 

someone how to do something, and er means the person who does it.  Once two practice items had been 

given, the assessment would continue, all items were administered, and the student was given the option 

to say pass if they did not want to attempt a response. However, if the students' responses were 

incomplete or vague (e.g., by giving an example rather than a synonym or clear definition), the assessor 

would prompt the student to complete or clarify his answer. A complete response would warrant 6 points 

(0/1/2 for definition depending on whether it was incorrect, incomplete or correct with no prompts; 1 

point for each morpheme identified (maximum of 2) and 1 point for each morpheme identified 

semantically (maximum of 2). The total amount of points for each word is six, and the total is 240. The 

split-half reliability coefficient for this test was .84. 

Morphological Spelling. (Appendix H) 
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This measure was created by selecting sixteen words that increased in difficulty in terms 

of the affixation comprising or not a phonological, orthographic and semantic shift. Half of the 

words consisted of bases and roots taught in the intervention, while the other half were not. Both 

groups of words were equivalent in the number of morphemes and transparency. A point was 

given for each morpheme identified, a point for each morpheme spelled correctly, and an extra 

point was given when the word included an orthographic (e.g., flipped) or phonologic (e.g., 

magician) shift in the base word or root. The total score possible is 86 points. Rules and 

guidelines for scoring were established; both researchers scored one third of the tests, and the 

inter-rater consistency was above 95%. The split-half reliability coefficient for this test was .93. 

Instructional Program 

The following is an overview of the intervention program; a sample lesson plan is 

included (Appendix I). Students were introduced to the basic concepts of morphology, what a 

morpheme is, the kinds of morphemes, and the types of words that result from combining them 

(compound, monomorphemic, and polymorphemic words).  Students were taught that English, 

being a morphophonemic language, can be explained within a morphological framework, and 

that words can be deconstructed into base words (free and bound), affixes (prefixes and suffixes) 

to make meaning from print and access the correct pronunciation. 

The intervention was composed of two parts. Part one (the first half of the intervention -

10 hours) was composed of instruction on morphological structure awareness, decoding, and 

analysis, working with a selected set of roots, base words, and affixes to be manipulated in 

reading and writing. Part two (second half of the intervention) focused on consolidation, with 

instruction targeting roots and spelling conventions related to affixing, for example, dropping the 

final non-syllabic silent e, doubling the single last consonant in one syllable words with one 
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vowel, and changing words that end in a y to an i. In addition, orthographic rules regarding 

morphology and phonology (shifts in letter sounds: c, g, and y), roots, morphological analysis, 

and decoding were interweaved in reading and writing activities. Students were encouraged to 

add challenging words to a wonder wall and investigate them using the etymonline website 

followed by word sums and matrices. A brief overview of the material instructed in the previous 

lessons was done at the beginning of each session. Independent practice was encouraged to 

promote word analysis by resorting to multiple-choice fill-in-the-blanks production tasks (given 

that the majority of participants struggle with writing). When needed, instruction of sound to 

symbol correspondence was provided to support the students during the intervention. 

Part I 

Once the basic concepts underlying morphology were introduced to students, they were 

asked to start manipulating bases and affixes. Inflectional affixes were taught first because they 

seem to be more easily manipulated (Nunes & Byrant, 2006) to derive new words and tend not to 

alter the nuclear meaning of the base word as prefixes do (do + er = doer vs. un + do = undo). 

Prefixes were taught as morphemes that do not require students to follow any conventions, as do 

suffixes. Word sums and matrices were explained to students and used for teaching purposes and 

practice at the end of each week. Table 2.2 shows the content and weekly structure of the 

intervention. 

Table 2.2 

Instructional Plan 

Week Content/goals Activities Bases & Suffixes 

Oct. 3 & 

4th 

(2d) 

Introduction: 

What is morphology? 

• Base (bound/free) 

Adding suffixes to base words 

with post its, cutting up words 

into bases and affixes. 

cat 

fast 

tree 
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Oct. 7 - 

10     

(4d) 

• Suffix 

(vowel/consonant) 

• Meaning 

• Inflectional and 

derivational 

examples. 

• Word families 

Word sum exercise 

Start with inflectional, introduce 

derivational 

 

 

written work: underline base, 

box off suffix, now make the 

word sum. 

 

Find words in text to 

analyse/decode 

 

Meanings of prefixes and 

suffixes 

 

 

build 

act 

wonder 

sign 

dark 

heal 

four 

ing, er, ed, less, 

est, s, th, ion, 

ure, al, ment 

Oct. 15 -

18 

(3d) 

Continuation  

• text analysis and 

decoding. 

• Word sums  Matrices 

• Roots 

Word webs 

 

Etymology online 

 

Matrix maker 

 

Oct. 21 - 

25 

(4d) 

Spelling rules Worksheets: 

(doubling/dropping/i  y) 

Word sums, word webs 

Matrices 

Decoding and analysis in text 

 

Oct. 28 – 

Nov.1 

(4d) 

SWI 

Investigating words 

Etymology 

Word family 

Neighbors 

 

Nov. 4 – 

8 

(4d) 

Review of all content 

Add more roots 

Continue with word 

sums/matrices with word 

investigation in text (analyze 

and decode) and spelling. 
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Word sums reveal the written morphological structure, enabling the student to effectively 

learn and demonstrate how a multimorphemic word is spelled (Ramsden, 2001). The matrix 

resulting from the word sum offered a visual representation of possible words that emerge from a 

base word. Both tools were used first on paper and then online in conjugation with etymonline to 

investigate and answer the structure (find other words with the same morphemes) and meaning 

test (find words that emerge from the same root) (see Kirby & Bowers, 2018, for more on these 

tests). Every lesson incorporated a review of the content taught in the previous lesson while 

focusing on the target content instructed throughout the week. Inflectional affixes were the focus 

of the first week of intervention, followed by derivational in the second. The researcher 

explained to students that inflections maintain the base word’s class and grammatical category 

(e.g., when the suffix ed is affixed to jump jumped changes the verb tense, but it continues to 

be a verb), while derivations often do not (sign signal changes the base word from a noun to a 

verb).  

Transparent multimorphemic words were presented first, followed by opaque 

relationships, given that these tend to be more challenging for students to see the connection with 

the base word. Phonological and orthographic transparency was assured when choosing words 

used during the first and second weeks of intervention. Free bases such as help and fast were 

used to introduce word matrices and sums in the first two weeks of the intervention, followed by 

bound bases such as struct and ject in weeks three and four. Following the instruction on each 

new suffix, practice was provided through game-based oral and written exercises; students were 

asked to transfer recently acquired knowledge to other base words through the use of word sums 

and matrices. 
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Students were taught how to use etymonline to encourage word inquiry to deepen their 

understanding of the morphophonemic structure of the English language. Word sums and 

matrices were used to develop students' morphological awareness and morphological analysis 

ability. Word sums required the student to add the morphemes in order to make a word, while 

matrices enabled students to add or remove affixes to the base word to make new words. 

Students were given texts to read, identify target morphemes, and deconstruct multimorphemic 

words morphologically.  

In the third week, students were taught how to deconstruct multimorphemic words by 

using an exploratory approach. Multimorphemic words were given for students to engage in 

problem solving and structured word inquiry, morpheme identification, and root analysis as a 

means to infer meaning. Table 2.2 shows the content and weekly structure of the intervention. 

Part II 

Knowledge of affixes was reinforced to stabilize and foster a more in-depth understanding 

of the importance of morphology for reading and spelling. This goal was achieved by teaching 

three important spelling rules that affect orthographic transparency: dropping, doubling, and y to 

i. This instruction was delivered through weeks four and five. These spelling rules were taught as 

applicable general orthographic rules and practiced as a classroom activity with base words taught 

at the beginning of the lesson, and with the suffixes previously taught.  

In the second part of the lesson, students were allowed to apply the rule independently by 

identifying applicable situations and spelling tasks, first using taught bases, and afterwards using 

untaught bases to assess knowledge transfer. For example, the y to i rule - every word that ends in 

a y, change to an i before adding a suffix - was taught with base words such as baby, fancy, lazy, 

and multimorphemic words such as crazy, trendy, and lucky using taught suffixes. Following this 
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instruction, students were asked to practice independently. The final part of the lesson focus was 

on the exceptions to this rule - when y is part of a vowel “team,” or the suffix begins with an i this 

rule does not apply. For example, when adding the suffix ing to the base word cry or play, the y 

does not change to an i. When relevant, exceptions such as ninth, wholly, and daily were discussed.  

Exceptions related to orthographic rules were discussed to explain the morphological 

composition of words such as noticeable and outrageous (in which case the e is kept despite a 

vowel suffix being added, to implement the rule that establishes that the letter c and g correspond 

to a soft sound /s/ and /j/ only when followed by an e, i or y). During this second part of the 

intervention, Greek and Latin root words were taught, with a focus on their meaning and 

importance as tools to deconstruct meaning in the English language (struct, spect, port, dict, bi, 

tri). Students were provided with the opportunity to work with matrices, word sums, and 

etymonline to discover new words for each root taught. 

The development and administration of the morphological decoding and analysis 

activities for the groups receiving the intervention were adjusted to the reading and vocabulary 

level of the participants. These instruction-for-assessment activities were created according to the 

intervention as a means of assessing knowledge transfer. Texts were created and provided to 

students to assess and provide the opportunity to develop morphological analysis. Students were 

asked to deconstruct multimorphemic words in the text and look for words with similar 

structures. 

The last three classes were dedicated to reviewing and integrating knowledge acquired 

throughout the intervention, namely of the content that showed to be of more difficult 

comprehension and consolidation. 

  



 

 

 

52 

Chapter 3 

Results 

Participants  

Participant Characteristics at Pre-Test. 

The participants’ scores on achievement and ability tests were inspected to ensure that 

they met the criteria for reading disability according to the norm tables in the test manuals (see 

Table 3.1). With two exceptions, all students performed at least one to two grade levels below on 

more than three of the following standardized measures: CTOPP Elision, Word Identification, 

Word Attack, TOWRE, and WRAT. Two students performed at grade level or above on Elision 

or Word Attack. One of these students performed three years above grade level on CTOPP 

Elision, at grade level for Word Attack, one standard deviation below the mean on TOWRE 

(fluency) and WRAT (spelling), and two grade levels below on Word Identification. The other 

student in question scored at grade level on Elision, two grade levels below on Word Attack, 

three grade levels below on Word Identification, and two standard deviations below the mean on 

TOWRE and WRAT. Both these students were part of the experimental group. Group average 

scores were inspected on CTOPP Elision, Word Identification, Word Attack, TOWRE, and 

WRAT. Students’ average Grade at the time of assessment was 5.8, but their grade equivalent 

scores were 2.5. for Word Identification and 2.6 for Word Attack. The word reading fluency test 

(TOWRE) showed the sample to have a mean, standard score (77.6) of one standard deviation 

below the norming sample’s mean at pre-test. Students’ spelling scores had a mean, standard 

score of 76.5, indicating the sample’s performance was one standard deviation below the mean. 

The phonological awareness subtest Elision showed deficits in phonemic awareness; students’ 

average scores indicated this skill was at a Grade 2.5 level. The Naming Speed test (form A) 
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showed that the sample was impaired in their naming speed, in that the average score was at a 

Grade 2.5 level. Norms for Digit Naming in the manual are based on the sum of forms A and B; 

because only form A was administered, the raw scores of the single administration were doubled 

to estimate the correct raw score. Students showed impairments in both rapid naming and 

phonological awareness, which according to the double deficit theory, explains why they would 

struggle to learn to read words accurately and fluently (Wolf & Bowers, 1999).  

Results from the Vocabulary test showed that students performed slightly below average 

for their age, obtaining an average T score of 46.21 (see Table 3.1).  The same student who 

scored three grade levels above on Elision and at grade level on Word Attack scored two 

standard deviations below the mean on Vocabulary. This student is discussed in the next chapter 

(p. 67) as possibly having a diagnosis of a reading disability that may result from low vocabulary 

and an attention deficit hyperactivity disorder rather than from a deficit in phonological 

awareness, which is typical for a profile of dyslexia. 

Overall, participants appeared to be within one standard deviation below average for 

vocabulary, but far below norms on standardized reading and reading-related measures at pre-

test, which is consistent with the diagnosis of a learning disability in reading.  

Table 3.1 

Means, Standard Deviations and Range of Raw Scores and the Equivalent Normed Scores at 

Pre-test for experimental and control groups combined (n = 24). 

  

Raw Scores 

_____________________________ 

 

Normed Scores 

__________________________ 

 

Measure Mean SD Range Mean SD Range 
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Elision Pre-test 18.71 5.83 8-30 2.15b 1.87 0-8 

Naming Speed 23.75 6.29 12-34 2.50b 1.82 1-9.4 

Word ID Pre-test 44.25 11.20 24-65 2.50b 0.60 1.7-4.1 

Word Attack Pre-test 13.54 5.94 2-27 2.60b 0.90 1.2-5.0 

Fluency Pre-test 43.46 14.92 20-71 77.63a 11.82 57-97 

Spelling Pre-test 21.50 2.00 18-25 76.50a 6.00 65-90 

Vocabulary Pre-test 36.04 9.10 20-51 46.21c 10.90 29-65 

Note: aStandard Score (mean of 100, SD of 15), bGrade Equivalent Score, cT Score (mean of 50, SD of 10) 

 

 

Experimental and Control Group at Pre-test. 

Means, standard deviations, reliability estimates, and between-group t-tests for pre-test 

measures for the experimental and control groups are presented in Table 3.2. Split-half reliability 

was calculated for all pre-test variables to measure internal consistency. Reliability values were 

between .70 and .98, suggesting that all variables were adequately reliable. The experimental and 

control groups did not show significant differences on pre-test measures, except for Naming 

Speed, Word ID, Fluency, and Morphological Decoding; in each case, the experimental group 

performed better than the control group. Because of these initial group differences, repeated 

measures and covariance analyses were carried out to take into account initial differences when 

looking at the post-test scores. 
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Table 3.2  

Descriptive Statistics for Experimental and Control Groups at Pre-test, T-tests between 

Groups, and Reliabilities. 

 Experimental 

Group 

(n=16) 

Control  

Group 

(n=8) 

t  

value 

p  

value 

Split-Half 

Reliability 

Measures 

 

Mean SD Mean SD    

 

Elision (34) 

 

19.94 

 

6.60 

 

16.25 

 

2.81 

 

1.91a  

 

.069 

 

.954 

Naming Speed (sec.) 21.81 5.87 27.63 5.12 -2.37 .027  

Vocabulary (64) 36.81 9.55 34.50 8.50  .58 .569 .909 

Orthogr. Choice (20) 17.75 2.91 18.13 3.98 -.26 .795 .701 

Word ID (106) 47.81 11.26 37.13 7.33 2.42 .024 .956 

Word Attack (45) 14.63 5.72 11.38 6.14 1.28 .214 .893 

Fluency (104) 47.88 15.68 34.63 8.43 2.21 .037 .986 

Spelling (55) 21.75 2.18 21.00 1.60 .95 .352 .758 

Word Analogy (20) 7.88 2.91 9.25 3.37 -1.03 .312 .783 

Sent. C. Deriv. (28) 11.25 3.02 10.63 2.97 .48 .636 .744 

Sent. C. Decomp. (28) 16.81 3.48 14.88 4.91 1.12 .275 .760 

Morph. Decoding (24) 11.63 6.64 5.50 3.07 3.08 a .005 .922 

Morph. Analys. (240) 71.88 18.05 57.63 23.49 1.65 .113 .849 

Note: df = 22; numbers in parentheses indicate maximum score possible; a Equal variances not assumed. 
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Descriptive Statistics for Post-test Measures 

Means and SDs for post-test measures for experimental and control groups are presented 

in the following table. 

Table 3.3 

 

Measure Experimental Group      Control Group 

 (n=16)       (n=8) 

 Mean  SD      Mean        SD 

Word ID (106) 49.00 14.46 40.50 5.52 

Word Attack (45) 16.00 4.81 10.50 4.56 

Fluency (104) 50.38 13.71 36.25 6.20 

Spelling (55) 21.31 2.06 20.38 1.50 

Word Analogy (20) 12.62 4.08 9.75 2.31 

Sent. C. Deriv. (28) 16.06 4.47 13.25 3.88 

Sent. C. Decomp. (28) 21.81 3.29 20.50 2.00 

Morph. Decoding (24) 17.50 6.64 8.00 5.42 

Morph. Analysis (240) 117.50 31.20 75.00 26.30 

Morph. Spelling (86) 57.63 11.02 42.75 8.32 

Note: df = 22; numbers in parentheses indicate maximum score possible 

 

Group x Time Repeated Measures Analyses of Variance 

Group x Time repeated measures ANOVAs (see Table 3.4) were performed for 

all the measures administered as both pre- and post-tests, except for Morphological 

Descriptive Statistics for Experimental and Control Groups at Post-test 



 

 

 

57 

Decoding and Morphological Analysis which are presented separately in the next section (p.59-

62).  

In these analyses, the important effects are those of the interactions, which test whether 

the two groups changed differently between pre- and post-tests. Two interactions were 

significant, for Word Analogy, F (1,22) = 8.18, p<.01, 𝜂𝑝 
2  = .27, and Sentence C. Derivation, F 

(1,22) = 4.38, p<.05, 𝜂𝑝 
2  =.17; these are shown in Figures 3.1 and 3.2.  

 

Table 3.4 

Group x Time Repeated Measures ANOVAs for Outcome Measures 

  

 Group 

 

               Time 

 

        Group x Time 

 F p 𝜂𝑝 
2  

 

F p 𝜂𝑝 
2  

 

F p 𝜂𝑝 
2  

 

Word ID. 4.68 .04 .17 

 

1.20 .29 .05 

 

.27 .60 .01 

 

Word Attack 3.92 .06 15 

 

.14 .71 .01 

 

2.82 .11 .11 

 

Fluency 6.32 .02 .22 

 

3.10 .09 .12 

 

.14 .71 .01 

 

Spelling 1.20 .29 .05 

 

2.40 .14 .10 

 

.74 .79 .00 

 

Word Analogy  .36 .55 .02 

 

12.49 <.01 .36 

 

8.18 <.01 .27 

 

S.C. Derivation 1.28 .27 .05 

 

50.58 <.001 .70 

 

4.38 <.05 .17 

 

S.C. Decomposit. 1.52 .23 .06 

 

49.82 <.001 .69 

 

.17 .68 .01 

 

 

As shown in Figures 3.1 and 3.2, the experimental group achieved more gains than the 

control group in Word Analogy and Sentence C. Derivation. 
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Figure 3.1 

Group x Time interaction effect for Word Analogy 

 

Figure 3.2 

Group x Time interaction effect for S. C. Derivation 
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Group x Time x Taught/Not Taught ANOVAs for Morphological Decoding and 

Morphological Analysis 

The Morphological Decoding and Analysis measures were given as a pre-test and post-test and 

were designed so that half of the items in each were taught during the intervention and half were not (see 

Method for details). Accordingly, these two measures were analyzed by three-way Group x Time x 

Taught/Not Taught repeated measures ANOVAs; descriptive statistics are shown in Table 3.4 and the 

results in Table 3.5. In these analyses, the important effects are the interactions involving Group and 

Time. The Morphological Spelling items were also divided into Taught and Not Taught groups, but this 

test had not been given as a pre-test; for this measure, the WRAT Spelling pretest was used as a covariate; 

these results are shown in Tables 3.5, and 3.6. In this case, the important effect is the Group effect.  

Table 3.5 

Repeated measures ANOVA for M. Decoding and M. Analysis for Taught/Not 

 

Source 

 

Morphological Decoding 

 

Morphological Analysis 

  

df 

 

F 

 

p 

 

  𝜂𝑝 
2  

 

df 

 

F 

 

p 

  

𝜂𝑝 
2  

 

Group 1 10.621 .004 .326 1 8.641 .008 282   

Time 1 16.116 .001 .423 1 27.311 <.001 .554   

Group x Time 1 4.974 .036 .184 1 5.749 .025 .207   

Taught/NotTaught 1 .639 .433 .028 1 5.069 .035 .187   

Group x Taught/NotTaught 1 8.030 .010 .267 1 .249 .623 .011   

Time x Taught/NotTaught 1 1.204 .284 .052 1 2.102 .161 .087 

Group x Time x Taught/Not 1 .577 .455 .026 1 .017 .896 .001 

 

For Morphological Decoding, there was a significant Group x Time effect, F (1,22) = 

4.974, p = .036,  𝜂𝑝 
2 = .184. This effect, graphed in Figure 3.3, shows that the experimental group 
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improved more than the control group. There was also a significant Time effect, which shows 

that participants improved over time. There was a significant Group x Taught/Not Taught effect, 

F (1,22) = 8.030, p = .010, 𝜂𝑝 
2  = .267. This effect, shown in Figure 3.4, indicates that the 

experimental group performed better overall than the control group, and their advantage was 

greater on the Untaught items. Because this interaction does not involve Time, it is not important 

to interpret the intervention results. The lack of a significant Group x Time x Taught/Not effect 

indicates that the improvement shown by the experimental group after the intervention did not 

depend upon the words having been taught. In other words, these results show transfer to 

untaught words. 
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Figure 3.3.  

Group x Time interaction effect for Morphological Decoding 

  

 

 

Figure 3.4.  

Group x Taught/Not interaction for Morphological Decoding
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For Morphological Analysis, there was a significant Time x Group effect F (1,22) = 

5.749, p = .025, 𝜂𝑝 
2 = .207. This effect is graphed in Figure 3.5, showing that the experimental 

group made more gains than the control group. There was a significant Time effect, indicating 

that students improved from pre- to post-test, and a significant Taught/Not effect indicating the 

two lists of words differed in difficulty. Again, the lack of a significant Group x Time x 

Taught/Not effect indicates that the improvement did not depend upon the words having been 

taught. 

 

Figure 3.5  

Group x Time effect for M. Analysis 

 

Group x Taught/Not ANCOVA for Morphological Spelling 

Morphological spelling was administered only as a post-test outcome measure, with half 

the words being taught during the intervention and half not. Means and standard deviations are 
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shown in Table 3.4. A two-way analysis of covariance (ANCOVA; Group x Taught/Not, with 

pre-intervention WRAT Spelling as the covariate) was conducted to determine if the control and 

experimental groups differed on morphological spelling, and if this depended upon whether the 

words had been taught or not (see Table 3.6).  The covariate was significant, F(1,21) = 24.085, p 

< .001, 𝜂𝑝 
2  = .534, and there was a  significant effect of Group, F(1,23) = 16.403, p = .001, 𝜂𝑝 

2 = 

.439, with the experimental group outperforming the control group (see Table 3.4).  These results 

support the conclusion that morphological awareness-based instruction improved morphological 

spelling, even after controlling for previous general spelling ability. The advantage of the 

experimental group was shown in both taught and non-taught words, indicating some degree of 

transfer. 

Table 3.6 

 Results of Group x Taught/Not Analysis of covariance, with WRAT Spelling pre-test score as      

the covariate. 

Source df      F     p 𝜂𝑝 
2  

WRAT (covariate)    1 24.085 <.001 .534 

Group    1 16.403   .001 .439 

Taught/Not    1   2.605   .121 .110 

Group x Taught/Not    1   0.208   .653 .010 

WRAT x Taught/Not    1   1.007   .812 .003 

 

Summary of Results 

At the beginning of the study, participants performed well below their grade levels on all 

literacy assessments. In contrast, students performed above average (within one standard 
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deviation above the mean) on an oral Vocabulary measure. According to these scores, the overall 

sample met the criteria for a learning disability in reading. Some differences were found between 

the experimental and control groups at pre-test, for Naming Speed, Word ID, Fluency, and 

Morphological Decoding. Repeated Measures ANOVAs for outcome measures showed that the 

experimental group showed larger gains than the control group on Word Analogy, Sentence 

Completion Derivation, Morphological Decoding, and Morphological Analysis, all aspects of 

morphological processing. In addition, the experimental group made larger gains on 

Morphological Analysis and Morphological Spelling on both Taught and Not Taught words. The 

experimental group also performed better on the Morphological Spelling post-test after taking 

into account initial general spelling ability. The results show that the morphological awareness-

based intervention improved the above measures and enabled some degree of knowledge 

transfer. 

 

 

 

 

  



 

 

 

65 

Chapter 4 

Discussion 

Overview 

Research from the past twenty years has shown morphological awareness to be a reliable 

predictor of reading development and a critical contributor to reading in general, binding 

phonology, orthography, and semantics (Bowers & Kirby, 2017; 2018). Morphological 

awareness has been found to be a factor that affects word reading, word spelling, reading 

comprehension, and vocabulary development after controlling other cognitive constructs, such as 

phonological awareness, naming speed, and orthographic processing (Carlisle & Kearns, 2017; 

Castles et al., 2018; Duncan, 2018; Deacon & Kirby, 2004; Kirby et al., 2012; Kuo & Anderson, 

2006; McBride-Chang et al., 2005; Nagy et al., 2006; Roman et al., 2009). Morphological 

awareness has been shown to have effects for students in general, and to have larger effects for 

the younger and less able students (Bowers et al., 2010; Carlisle et al., 2010; Goodwin & Ahn, 

2013; and Kirby & Bowers, 2018) who possibly harness morphological awareness as a 

compensating strength relative to weaknesses in other cognitive skills (Elbro & Arnbak; 1996; 

Deacon et al., 2008; Quémart et al., 2018; Law et al., 2018). 

This quasi-experimental study investigated whether an explicit morphological awareness-

based instruction intervention had an effect on morphological awareness, morphological 

decoding, and morphological analysis, and whether it improved word reading, fluency, and 

spelling for students with dyslexia compared to students who did not receive the intervention. 

The control group received regular curriculum literacy instruction in their home schools 

with a phonemic and phonological focus in the learning disability support classroom. In contrast, 

the experimental group received the morphological awareness-based intervention in lieu of 1 
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hour of the time allotted per day for the phonemic focused program. It was hypothesized that 

morphological awareness-based instruction would have a significant effect on gains in 

morphological awareness in accordance with previous studies (Arnbak & Elbro, 2000; Bar-

Kochvai et al., 2020; Bowers, Kirby & Deacon, 2010; Carlisle, 2010; Goodwin & Ahn, 2010, 

2013; Kirby & Bowers 2017; 2018; Reed, 2008), and on morphological analysis and 

morphological decoding (Deacon, Kieffer, & Laroche 2014; Deacon et al., 2017; Levesque et al., 

2017; 2018). It was also hypothesized that the experimental group would make greater gains in 

word reading, fluency, and multimorphemic word spelling than the control group, and that there 

would be a generalization to words that had not been taught. 

According to pretest measures, participants generally performed well below their grade 

levels on literacy assessments, performing at least two standard deviations below the mean on 

three or more of all the literacy assessments. Students performed within one standard deviation 

below the mean on the vocabulary assessment in terms of general verbal ability. These results 

indicate that the overall sample met the criteria for a learning disability; it is important to note 

that the general levels described in this study could be due to other factors, from poor 

comprehension to ADHD and present similarly to a profile of a student with dyslexia which is 

usually reserved for word reading problems due to deficits in phonological awareness and 

naming speed. Some differences were found between the experimental and control groups at 

pretest for Naming Speed, Word ID, Fluency, and Morphological Decoding.  

In response to whether instruction in morphological awareness would improve 

morphological awareness, morphological analysis, and morphological decoding, repeated 

measures ANOVAs indicated that the experimental group showed greater gains than the control 

group on Word Analogy, Sentence Completion Derivation, Morphological Decoding, and 
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Morphological Analysis (all aspects of morphological processing). In response to the second 

research question, whether morphological awareness instruction would improve word reading, 

fluency, and multimorphemic word spelling, the experimental group made larger gains on the 

experimental Morphological Spelling measure on taught and not taught words, showing near 

transfer of knowledge. However, no significant differences were found between the experimental 

and control group on repeated measures ANOVAs for word reading, fluency, or the standardized 

Spelling measure. This discussion will look at how these results compare to other studies 

regarding effects, assessment tools, participants, and intervention. Lastly, limitations of the study 

and intervention, and suggestions for future research will be addressed. 

Intervention Effects 

Meta-analyses of previous research concurred that morphology is critical to reading 

development, and that its instruction aids and supports literacy instruction for typical students. 

Meta-analyses have shown larger effects for younger students and for those with learning 

disabilities (Goodwin & Ahn, 2013; Bowers & Kirby, 2010; Reeds, 2013). This study was based 

in part on those meta-analyses and aligned with the perspective of morphology as a 

multidimensional skill that offers many direct and indirect pathways to literacy development. In 

accordance with Levesque et al.'s Morphological Pathways Framework (2020), morphological 

awareness, morphological decoding, and morphological analysis offer direct and indirect 

pathways to literacy that affect reading comprehension, word reading, and spelling.  

The goal of education is to teach specific skills that lead to a transfer of acquired 

knowledge. Knowledge transfer varies from near to far transfer depending on whether the 

learned skill is generalized, by showing spontaneous improvements in untaught content, the 

greater the difference between the taught and the untaught content, the greater the transfer. This 
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improvement may be in accuracy or speed within the same knowledge domain, same physical, 

temporal, functional and social context, and utilizing the same modality. The more similar all the 

previous characteristics are, the more the transfer is described as “near” (Barnett & Ceci, 2002). 

In the present study, a near transfer would be an improvement on measures that were similar to 

the content of the instruction, i.e., the process had been taught but not the words to which the 

student is to apply the process (this was observed for measures of morphological awareness, 

decoding, analysis, and spelling); medium transfer would be if the same skill was required and 

neither the task nor the words had been taught, but the same skill was required, and a far transfer 

would be an improvement in measures of achievement in reading and spelling that are not 

directly dependent on the skill that was taught, such as reading comprehension. 

Results showed that knowledge transfer levels varied from none to near to medium but no 

evidence of far transfer to the literacy domain. A near transfer of knowledge was noticeable in 

morphological awareness-based tasks in that the students were able to apply the same skill to 

different words, i.e., from taught to untaught word bases. This transfer was observable in 

morphological decoding, morphological analysis, and morphological spelling. The lack of a 

significant Group x Time x Taught/Not Taught effect indicates that the improvement shown by 

the experimental group after the intervention did not depend upon the words having been taught. 

In other words, these results show near transfer to untaught words. Evidence of near to medium 

transfer was observable for Sentence Completion Derivation (p<.05). 

Morphology seems to have strengthened a foundation for literacy gains in that the 

intervention seems to have influenced the initial constructs, but not the latter ones representing 

further transfer. For further transfer to occur and mitigate literacy deficits, more time and 

practice might be required. This argument can be further substantiated with regard to Levesque 
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et al.'s findings (2017); path analysis revealed that morphological awareness made a unique 

contribution to reading comprehension through two mediated pathways that impacted word 

reading. These researchers showed that morphological awareness facilitated morphological 

decoding as a result of morphemes being word units with orthographic stability linked to fairly 

consistent phonological outputs, i.e., pronunciations. In addition to this indirect contribution to 

reading comprehension, morphological awareness contributed directly through morphological 

analysis that enables word understanding. The present results show effects upon the intermediate 

processes, but no carry-through to the outcome measures. 

The intervention showed an effect on Morphological Analysis, Morphological Decoding, 

and Morphological Spelling for both taught items and not taught items. These results are in 

contrast to those presented by Kirk and Gillon (2009), who showed gains in reading and spelling 

accuracy after an intervention focused on morphological awareness instruction (sessions were 

delivered twice a week for 45 minutes for a total of 14.5 hours). They delivered the instruction 

integrated with other literacy activities; results were indicative of generalization to new words in 

spelling and reading. Kirk and Gillon suggest that increasing the frequency and decreasing the 

time of each session could yield different results in that repetition and practice over longer 

periods of time foster knowledge retention and transfer by promoting the unlearning of old habits 

and the instillation of new strategies. 

The current study’s intervention did not measure reading comprehension, but it did target 

instruction on both morphological decoding and morphological analysis skills. Results from data 

analysis showed gains in both these dimensions of morphological awareness. These results 

respond positively to the first research question in that the experimental group made gains on 

tasks involving morphological processing, and data showed near transfer of knowledge in 
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multimorphemic word spelling (respectively on taught and not taught words) and near to 

medium transfer in word analogy and sentence completion (task was not taught and gains were 

made on both taught and not taught words). There were no effects on reading or standardized 

spelling, thus response to the second research question is negative. According to these results, 

instruction in morphological awareness improved performance on morphological awareness-

based tasks. However, this intervention's results did not show the pattern found in the meta-

analyses previously cited, that low performers benefit from morphological instruction to improve 

word reading, fluency, and reading comprehension. More exploration into this difference is 

warranted to understand if different content and instructional approach over a more extended 

period would produce findings similar to those found in the meta-analysis. However, the results 

indicated that the intervention strengthened the foundation for literacy gains shown in the 

morphological pathways framework (Levesque et al., 2020); as a binding agent of phonology, 

orthography, and semantics (Kirby & Bowers, 2017; 2018), therefore potentially contributing to 

decoding and listening comprehension (Gough & Turner, 1986) and providing for faster 

activation of both lexical and sublexical routes (Coltheart et al. 2006) leading to improved 

reading ability (Castles, 2018; Rastles, 2018). Since these are very disabled students, many could 

require much more extensive intervention for this stronger foundation to provide the basis for 

later increases in literacy skills. 

Perspectives: Binding Effect and Morphological Pathways Framework 

Morphological awareness adds to the understanding of reading as a complex system of 

cognitive skills and can be integrated into well-grounded theories and reading models such as the 

Simple View of Reading and the Dual Route. However, these theories may not suffice to fully 

encompass all the pathways (direct and indirect) through which morphology affects word 
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reading, spelling and reading comprehension. Therefore, morphology's integration within 

reading theories is still being discussed. Recently, researchers have put forth a unique 

Morphological Pathways Framework to depict and explain morphology's interaction with word 

reading, spelling and reading comprehension (Levesque et al., 2020). These authors describe the 

integration of morphology into the Reading Systems Framework (Perfetti et al., 2005) and its 

alignment with Phase Theory of Reading Development (Ehri, 2005; 2015) and the Dual Route 

Theory (Coltheart, 2006). While Ehri's Phase Theory argues that a role for morphology in 

spelling happens within the consolidated phase, Levesque et al. argue that morphemes go beyond 

the single letter-pattern support for word reading, and that they offer a pathway to lexical 

representation by contributing to the orthographic process, which happens in the very early 

phases of literacy development. Future studies on morphological awareness may be framed 

within the Morphological Pathways Framework and clarify the binding agency that the multiple 

dimensions of morphology contribute to linking phonological, orthographic, and semantic 

information, facilitating accuracy and fluency in reading and, ultimately, reading comprehension 

(Kirby & Bowers, 2017; 2018). This study showed support for the foundational properties of 

morphological awareness to reading. Students in the intervention showed stronger gains in 

morphological decoding, morphological analysis, and morphological spelling that surpassed the 

gains of the control group.  

Limitations and Future Research 

The complex nature inherent to the field of learning and specifically to reading should be 

considered when drawing conclusions and discussing research limitations. It is important to 

consider whether exogenous factors have affected the findings; controlling for all the variables 

that may be confounded with morphology (from home literacy to motivation) can be a daunting 
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task that requires highly detailed, consistent and precise forms of measurement. Furthermore, 

bias and ethical concerns can also affect the exactitude of findings and respective interpretations. 

For this study's feasibility, the intervention was designed in accordance with the constraints 

surrounding access to subjects, instructional time available, and researcher capacity to administer 

assessments, and prepare and deliver instruction. Some limitations are a consequence of these 

constraints, amplified by the Covid-19 pandemic-related measures that restricted access to 

participants. 

Limitations 

Amongst other limitations, methodology and design-related issues pertained to sample 

size and how students had been diagnosed with a learning disability (dyslexia), random 

assignment to groups, the number and nature of experimental and control groups, and to the 

measures administered (in terms of variety and delivery method). Another important limitation 

of this study that could be addressed in future research is the absence of reading comprehension 

measures and follow-up assessments to judge sustained impact due to time constraints and the 

COVID-19 pandemic-related lockdowns. Future research would benefit from including reading 

comprehension measures both as pretest and as outcome measures, and by adding a follow-up 

assessment to measure long-term effects. 

Sample Issues. 

The first limitation is the sample size (n=24) that would have benefited from an 

expansion, both in number and type. The sample size was small due to the withdrawal of all 8 

participants from one classroom. Initially included in this study’s plan, these participants would 

have ensured a control group equal in size to the experimental. The small sample size posed 
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limitations in terms of the measures used for each construct, statistical power to detect effects, 

and the type of analyses possible given the limited number of degrees of freedom. 

Design Issues. 

Related to sample size limitations, it is notable that additional control groups (an 

alternative treatment group such as a control group receiving an intervention based on a different 

reading related skill: comprehension strategies or straight phonological/phonics intervention) 

would have provided richer data and allowed for comparisons of age, ability level, and 

instructional focus. This limitation could affect the generalizability of findings from this study to 

a broader population. 

Assessment Issues. 

Distinguishing groups according to their profile in terms of causal impairment in reading 

is important in and of itself, and more so to define appropriate assessment and intervention. In 

the case of dyslexia, phonological impairment tends to be a common cause of reading 

difficulties. Still, it can also be an indirect effect in that it may decrease exposure to print, and 

consequently, the development of other cognitive skills such as morphological awareness, and 

orthographic knowledge. It is important to choose measures that take these relationships into 

account and look at each skill separately. Hence, a variety of measures were presented in both 

oral and written format to account for difficulties with reading and multiple choice assessments, 

and the morphological analysis assessment was adapted to open ended format to avoid possible 

guessing whilst providing the opportunity for knowledge to surface. 

Another limitation was that the researcher had to rely on the assumption that all students 

had an official diagnosis of a learning disability in reading and writing, and that these diagnoses 

were accurate and reliable representations of students’ abilities. It is important to keep in mind 
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that differences in the underlying causes could exist and present similarly in terms of symptoms. 

These differences could have played a part in the effect the intervention and the specialized 

program had on students’ performance. For example, one student who performed significantly 

above the sample average on phonological decoding was a student with a diagnosis of a learning 

disability comorbid with ADHD. After investigating the case, it was found that this student had 

initiated medication for ADHD at the same time they had entered the program. This student 

could have shown impaired reading due to their ADHD condition, which impeded their ability to 

learn the foundational skills for reading, and not be impeded by phonological awareness 

impairment. It is noteworthy that this student scored within 2 standard deviations below the 

mean on the vocabulary assessment. 

Intervention Issues. 

Another limitation could be the presence of a Hawthorn effect (Mayo, 1933); intervention 

groups could have made an intentional effort to compete and perform to meet expectations in 

response to feeling special for participating in a study. According to teachers' observations, 

students showed no difference in their classroom behaviour when the intervention was being 

delivered (teachers did not participate but were present in the classroom). However, it could be 

that teachers’ presence had this effect, which leaves unanswered the question of whether students 

would behave in the same manner had the intervention been delivered without their presence, 

and that would have impacted the results. 

Possible limitations resulting from bias were related to the researcher having delivered 

the instruction and the assessment, thus, being aware of who was in the experimental group. 

There is the additional threat that experimental participants were more comfortable with the 

researcher than the control group by the post-test, and therefore did better. Measurement bias 
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was avoided using inter-rater reliability for measures created or adapted by the researcher for this 

study. The tendency to seek out supportive evidence when gathering, interpreting and recalling 

information and analyzing data, i.e., confirmation bias, was avoided to the best of the 

researcher's knowledge and ability. 

Whether or not different or additional content might have enhanced the intervention, such 

as more phonological awareness, phonics, and vocabulary instruction, are unanswered questions 

that could benefit from future studies. For example, using base frequency and family size to 

guide choice of words to target could possibly yield larger gains, and tasks involving writing in 

sentence format rather than isolated words could possibly contribute to more gains in sentence 

completion tasks and word analogy. 

Implications 

Implications for Practice, Assessment and Research 

Understanding of reading and the role morphological awareness plays as a metalinguistic 

skill with multidimensional components (morphological analysis and decoding) that can affect 

reading development and provide compensation for deficits in other reading skills such as 

phonological awareness and naming speed has been the focus of a substantial amount of 

research. However, more investigation is needed surrounding the construct and how it affects 

reading, namely for students who struggle to develop this skill. Based on previous research, this 

study was expected to support the argument that morphological awareness-based instruction 

improves word reading and spelling by developing morphological decoding and analysis skills. 

Evidence was scant at best but showed a trend that the intervention affected aspects of 

morphological awareness that are thought to lead to better reading, but this effect on reading was not 
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demonstrated. This trend concurred with the consensus that instruction in morphology contributes 

to multimorphemic word reading and spelling improvements. 

More research is required to understand how different instructional approaches on facets 

of morphological awareness may affect different components of literacy (word, pseudoword, 

spelling ability, and ultimately reading comprehension), oral vs. written, word sums and matrices 

vs. no word sums or matrices, synthetic vs. analytical. Future research could look at other 

variants that may impact the outcome, such as ideal length and frequency of words (surface, base 

word and suffix), level of transparency and types of shifts involved (phonological, orthographic, 

and semantic shifts) according to age and ability level.  Future research would also benefit from 

follow-up assessments to assess knowledge retention and reading comprehension. This study did 

not measure reading comprehension, nor was a follow-up assessment feasible.  

Implications for Practice. 

This study contributes to the existing interest around morphology's critical nature to 

literacy development (Carlisle & Kearns, 2017; Castles et al., 2018; Duncan, 2018; Kuo & 

Anderson, 2006). Morphological awareness is thought to be an essential ability that may help 

bypass impairments such as phonological awareness, and pave paths to new instructional 

alternatives that can enhance existing instructional and remediation approaches for students with 

dyslexia. Therefore, assessing this skill may offer additional information as to students’ literacy 

ability. In spite of not finding strong evidence for far transfer, near to medium transfer was 

shown for some of the measures, which supports the idea that instruction in morphological 

awareness is worthy of further exploration in research, and that instructors should consider ways 

to incorporate it into their teaching in a wide span of contexts and grade levels. Future studies are 
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needed to further the understanding of how, when, and why it contributes to literacy outcomes 

depending on the population; these are questions that remain to be answered definitively.  

 The intervention in this study integrated orthography and semantics in that morphology 

was taught as a binding agent that connects form and meaning. In the future, integrating 

morphological awareness-based instruction into other disciplines such as mathematics and 

science may offer further information as to whether such an approach might contribute to larger 

effects. For example, content learning may benefit from an initial introduction to the morphology 

of specific terminology and vocabulary used to instruct these disciplines (Nagy et al., 2012).   

This study contributes to the existing body of empirical studies on morphological 

awareness's effects as a crucial component of reading ability, namely for those with dyslexia. It 

opens the floor to the discussion around how educational research and teacher training may 

benefit from utilizing this literacy resource and take advantage of its potential capacity to 

compensate for deficits in other reading skills by establishing and strengthening children's 

literacy learning foundation. This study suggests that instruction in morphological awareness 

delivered concurrently to the phonological awareness, phonics and literacy instruction program 

had an effect on the experimental group. Future studies may look at the effects of morphological 

awareness-based instruction when integrated with phonology, orthography, and semantics and 

the possible benefits in content learning. This study provided evidence on the difficulty of 

obtaining strong effects from a 20 hour intervention over six weeks with students with learning 

disabilities, and prompts discussion around possible improvements in interventions regarding 

content, delivery, assessment, and length. 

Implications for Literacy Assessment. 
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The results of this study agree with previous studies that suggest that morphological 

awareness may benefit from being measured in its various dimensions (analysis, decoding and 

spelling), which may provide richer data and contribute to a clearer picture of the effects of the 

intervention (Levesque et al., 2017; & Deacon et al., 2008). These measures are quick to 

administer and offer a wider lens of assessment on the skill in question. Normative and existing 

morphological awareness measures need further development and adaptation to the needs of 

students with dyslexia (for instance, changing written to oral and multiple choice to open ended 

assessments) so as not to yield confounding results, in that the format of assessment may impede 

accurate measurement of morphological awareness. Lyster et al. (2016) created an affix 

knowledge test to measure students' knowledge of morphological affixing. As was the 

morphological analysis measure in this study, this test was presented in oral and written format 

(to avoid a potential confounding effect of decoding impairment). Students were asked to choose 

the meaning of non-existent morphologically transparent pseudowords composed of high 

frequency roots and affixes. Based on the assessment tool used in a previous study (Levesque et 

al., 2017), the present study adapted morphological awareness assessments by including an 

additional oral format when such did not impact the target skill. The vocabulary assessment was 

chosen for this study also reflected this concern, in that an open-ended vocabulary assessment 

allowed for students' lexical knowledge to reveal a more accurate depiction of language ability. 

Developing, adapting, and improving morphological awareness measures and 

instructional guidelines necessitates exploratory and confirmatory empirical research. For 

example, after having piloted the multiple-choice morphological assessment with students of 

similar ability and age, it was confirmed that this format left open the possibility for guessing to 

occur.  To defeat guessing and instead of requiring “recognition” rather than “construction” - the 
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latter is a more stringent test of ability- the assessment was adapted to an open-ended question 

format to eliminate this risk. This adaptation also catered to possible issues with working 

memory in that it did not require holding four answers in their working memory. Multiple choice 

formatted assessments might produce cognitive overload, resulting in students choosing the last 

recalled answer (usually the first or the last item) for lack of recall of the middle items, which 

would yield misleading information.  

Implications for Research. 

Further investigation into how different dimensions of morphology (awareness, decoding, 

and analysis) can affect different reading outcomes (fluency, comprehension, accuracy, and 

spelling) could be the object of future intervention studies. According to the trends observed in 

the data from this study, it is possible, for instance, that some effects of morphological 

instruction would only become apparent in time, after the students have integrated morphological 

processing more into their daily literacy activities. That, in turn, may depend upon the extent to 

which regular classroom teachers build upon the morphological skills that have been attained. 

Such observations were not within the realm of the present study. 

Future research may benefit from clarifying what constitutes best practices when 

delivering morphological awareness-based literacy instruction. It might be that an oral approach 

would be best suited to younger ages and reveal subtle nuances of language proficiency and 

semantic knowledge (for example, children with specific language impairment), and then 

progressively move towards a written approach complementing other age-appropriate reading 

instructional approaches such as phonemic awareness, print knowledge, orthography, whole 

word reading, grammar, and syntax.  
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The above issues surrounding the measures are similar to those regarding the content and 

delivery of instruction. Albeit no comparison was made, there was a sense that a multisensory 

approach (e.g., activities that involved physical manipulation of affixes and base words), strongly 

based on a structured and sequential presentation of information and then applied analytically 

and contextually to text, would be more engaging and create an inquiry-based approach to 

morphology. Attention to the participants' ability was given when developing the structure and 

content of the intervention. Brinchmann et al.’s (2015) intervention was comprised of various 

aspects that enhanced lexical knowledge of the written word, including three areas of instruction: 

semantic, syntactic, and morphological activities. The present study's intervention included many 

similarities with the morphological activities in Brinchmann et al.'s study, in that word sorts, 

puzzles, morphological problem-solving, and cloze tasks were part of the intervention regularly, 

albeit using additional instructional resources such as word sums, matrices.  Future research may 

further investigate the advantages of including additional instruction areas to understand better 

how additional semantic and syntactic activities might increase knowledge transfer to other 

reading skills such as word reading, fluency, spelling, and possibly reading comprehension, and 

the impact it might have on long term effects. 

Conclusion 

In spite of this intervention not having yielded effects on word reading and word spelling, 

it presented evidence regarding the effectiveness of instruction in morphological awareness and 

knowledge for struggling readers, in that gains were shown in morphological decoding and 

analysis, which are thought to affect word reading and reading comprehension (Levesque et al., 

2017). It seems reasonable to suggest that future reading instruction would benefit from 

incorporating explicit oral and written instruction on morphology. Reading difficulties can be 
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tied to different causes, thus creating subgroups of reading difficulties that should be mirrored in 

instructional approaches to resolve these differences (Kirby & Savage, 2008; Snowling & 

Hulme, 2011). It is important that evidence-based teaching practices align with a reading 

framework that promotes an integrated view of the diverse and causally tangled sum of cognitive 

processes involved in reading. As stated by Castles, the “complex process of reading will be 

likely to fail in an equally complex range of ways” (2006, p. 49). Inclusion of morphological 

awareness-based instruction may contribute directly and indirectly to other crucial skills 

involved in reading: decoding, accuracy, speed, automaticity, and ultimately reading 

comprehension; namely in the case of students with dyslexia for whom morphological awareness 

instruction seems to have larger effects and compensatory advantages (Quémart & Casalis, 2018; 

Law et al., 2015). 

This study aimed to understand better how morphological awareness-based instruction 

may constitute an important tool in the instruction of word reading and spelling for students with 

dyslexia. Results from the data analyses suggested that the intervention yielded effects indicating 

improvement on tasks involving morphological processing, but effects were nonsignificant on 

word reading and fluency. Nonetheless, the gains in morphological processing, particularly in 

decoding and analysis, are encouraging and lend themselves to predictions that, with more 

instructional time, results might have shown medium to far transfer of knowledge.  

Further research is needed to help understand ways to improve the effective delivery of 

this instructional approach, its impact on children's reading ability in general, and, more urgently, 

how to harness or enhance this possible compensatory tool for those with dyslexia. This study 

encourages a more in depth and expanded framework to understand the role of morphological 

awareness in literacy, and in preventing and remediating reading difficulties, as a means to 
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democratize education, enabling all students to reach their potential and partake in life's social 

and professional opportunities.  
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Appendix B 

Letter of Information and Consent Form for Parents                                                                                                                             

A Morphological Awareness-Based Intervention for Struggling Readers 

 

Name of Principal Investigator: Barbara Mendes, Faculty of Education, Queen’s University 

Name of Supervisor: Dr. John R. Kirby 

 

 

I am a Queen’s graduate student pursuing a Master of Education under the supervision of 

Dr. John R. Kirby. I am inviting students in the Learning Disability Support program to take part 

in a research study. The purpose of this study is to see how instruction in spelling and 

understanding and changing the parts of words (morphological awareness) can support reading 

development in students who struggle with reading and writing.  

 

If you consent and provide assent to your child taking part, I will test each child one-on-

one before the program begins for about one hour, spread over several sessions. These 

assessments will be done at the school where they attend the support program in a quiet space to 

be determined with the teacher and principal. The tests will be of reading, spelling, and language 

skills and a portion will be audio-recorded for the purpose of scoring at a later time. Audio 

recordings will not include identifiable information and will be used solely for the purpose of 

scoring and then deleted. Students will be divided into two groups: one group will receive the 

morphology program in the Fall term and the other will receive it in the Winter term. Instruction 

will consist of 50 minutes of instruction four times a week for the duration of eight weeks (total 

26.6 hours). The instruction will be in the regular classroom, and the classroom teacher will be 

present during all sessions. All students will also receive another hour of testing at the end of the 

Fall term, to judge whether the program has been successful. The total time of your child will be 

participating in this research project is 28.6 hours. If you do not consent to your child taking part, 

they will still receive the instruction, but will not participate in any of the testing, and no data 

will be recorded from them. 

 

      I am also requesting your permission to ask your child’s teacher to share information 

regarding individual educational plans, report cards and assessment data, so that I can 

make the instructional program as relevant as possible to your child's individual 

characteristics. Access to this information will help me understand how best to instruct 

students and to understand the findings. I will only ask to access this information for 

children whose parents/guardians have given consent, and it is not a condition of 

participation.  I will treat this information, and all information gathered throughout the 

study from tests and class sessions in the strictest confidence. 

 

There are no known risks to being a part of the study. The content and activities of the  

morphological program are similar to regular classroom activities. There may be direct benefits 

to your child as a participant in that they will receive instruction in morphological awareness, a 

reading skill that has been shown in recent research to bring benefits to reading and writing to all 
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students. Study results will help inform how instruction in morphological awareness could be 

used in future reading programs for all students and more specifically for struggling readers.  

 

Participation is voluntary. Children do not have to answer any questions they do not want 

to. You may withdraw your child’s participation from the study up to two weeks following the 

conclusion of data collection  by contacting the principal investigator (Barbara Mendes, 

7bbtm@queensu.ca) or the classroom teacher without penalty and/or impact on academic 

standing. If participants withdraw, all data collected to date will be deleted. Participants will be 

provided with any new information that may be relevant to their decision to continue or 

withdraw from study participation. 

  

Your child’s confidentiality will be protected, to the extent permitted by applicable laws. I 

will do this by replacing your child’s name with a pseudonym in all publications and a study ID 

number in all study records. The study data will be stored on an encrypted hard drive on Queen’s 

University servers. The code file that links real names with pseudonyms and study ID numbers 

will be stored securely and separately from the data on an encrypted USB key. I will keep your 

data securely for at least five years per Queen’s University Policy. The code file identifying your 

pseudonym and study ID number will be destroyed five years after study closure. In addition to 

the principal investigator Barbara Mendes, and supervisor Dr. John R. Kirby, Queen’s University 

General Research Ethics Board (GREB) may see your study data for quality assurance purposes. 

I plan to publish the results of this study in academic journals and present them at conferences, 

but I will never use information that could identify individual participants, teachers, or schools. 

All measures will be taken in order to limit the possibility of identifying participants to the extent 

possible. Principals and teachers will also be asked to assure confidentiality to the best of their 

ability. 

 

If you have any questions about the research, please contact me at 7bbtm@queensu.ca. or 

my supervisor Dr. John R. Kirby at (kirbyj@queensu.ca). If you have any concerns about the 

project, you may contact Dr. Rebecca Luce-Kapler, Dean of the Faculty of Education 

(rebeccaluce-kapler@queensu.ca) or,  Chair of the General Research Ethics Board at Queen’ s 

University Dr. Dean Tripp (chair.GREB@queensu.ca). If you have any ethics concerns please 

contact the General Research Ethics Board (GREB) at 1-844-535-2988.  

 

I understand that this consent is for September 2019 to April 2020. I am aware that I can 

contact the researcher Barbara Mendes (7bbtm@queensu.ca), Dr. John Kirby 

(kirbyj@queensu.ca), the Dean of the Faculty of Education, Dr. Rebecca Luce- Kapler 

(rebecca.luce-Kapler@queensu.ca), or the Chair of Queen’s University’s General Research 

Ethics Board, , with any questions, concerns or complaints that I may have.  

 

Thank you in advance for taking the time to read these letters and returning them signed. 

Please sign and return the attached letter of consent. 

 

 
Barbara Mendes 
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Please complete the following letter of consent and return it to your child’s classroom 

teacher in the enclosed envelope, by September 30th, 2019.  

 

 

☐   Yes, I give my child my permission to participate.  

☐    No, I do not give my child permission to participate.  

☐    Yes, you have my permission to ask my child's teacher to share information regarding 

individual education plans, report cards, and assessment data. 

☐    No, you do not have my permission to examine this information. 

 

☐   Yes, I give permission for my child to be audio recorded during the individual 

assessment for the    purpose of scoring.  

☐    No, I do not give permission for my child to be audio recorded during the individual 

assessment for the purpose of scoring.  

 

     

Name of child (please print): _______________________________________________  

 

Child’s date of birth (day/month/year): _______________________________________  

 

This Letter of Information provides you with the details to help you make an informed 

choice.  All your questions should be answered to your satisfaction before you decide whether or 

not to participate in this research study. Keep one copy of the Letter of Information for your 

records and return one copy to the researcher, Barbara Mendes. You have not waived any legal 

rights by consenting to participate in this study. 

 

 
Barbara Mendes 

 

 

By signing below, I verify that: I have read the Letter of Information and all of my 

questions have been answered.  

 

 

 
____________________________          ___________________________       _______________            

Signature of Participant/Guardian                           Printed Name                                   Date 
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Appendix C 

Letter of Information provided to Principal and Teachers 

Faculty of Education, Queen’s University 

A Morphological Awareness-Based Intervention for Struggling Readers to Improve 

Literacy 

Principal Investigator: Barbara B. T. Mendes 

Supervisor: Dr. John R. Kirby   

       

I am a Master of Education Candidate in the Faculty of Education at Queen's 

University. I am writing to ask your permission to carry out a research project in your 

school. The project has been approved by School Board.                                                                                                          

 

This intervention is based on the instruction of morphological awareness, in that it is 

part of a group of skills used by good readers and its instruction has shown positive effects 

on reading and spelling for all children, especially for struggling readers. Morphological 

awareness is the ability to understand that words are made up of small units of meaning 

and make use of that knowledge. For example, the word cats has 2 morphemes, cat that 

means a feline animal, and the s that indicates that there is more than one. This skill has 

been shown in recent research to help reading and compensate for difficulties with sound 

manipulation which tends to be seen in struggling readers. 

                                                                                                                                                                              

Students from the learning disability support program classroom will be invited to 

participate in an eight-week in-class intervention (half the students will receive instruction 

first and the other half will receive the exact same instruction afterwards). The intervention 

will be delivered within classroom instruction by the researcher four times a week for 50 

minutes for a period of eight weeks (26.6 hours), with the regular classroom teacher 

present. The total time students will be participating in this research project is 28.6 hours. 

If parents do not consent to child taking part, they will still receive the instruction, but will 

not participate in any of the testing, and no data will be recorded from them. Classroom 

activities will be similar to typical language arts activities but will focus on the nature of 

morphology and how it can help reading and spelling. We will do our best to ensure that 

students enjoy the activities. 

 

Pre- and post-intervention tests on reading, spelling, and language skills will be 

given at the school where they attend the support program. The individual assessments will 

take about one hour, spread over several sessions for a total of two hours. If the student 

loses interest, we will end the session and continue another day. The tests are like everyday 

school activities. I will note the answers students give and record the time an answer takes. 

The vocabulary assessment will be recorded for the purpose of scoring at a later time. 

Audio recordings will not include identifiable information and will be deleted once scoring 

has been completed.  

 

I will be asking parents for permission to ask teachers to share student’s individual 

educational plans, report cards and assessment data, so to best adapt instruction to 
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student’s needs. Access to this information will help me understand how best to instruct 

the students and to understand the findings. I will only ask to access this information for 

children whose parents/guardians have given consent, and it is not a condition of 

participation. I will treat this information, and all information gathered throughout the 

study from tests and class sessions in the strictest confidence. 

 

There are no known risks to being a part of the study. There may be direct benefits to 

students in that they will receive instruction in morphological awareness, which has been 

shown to be helpful. Study results will help inform how instruction in morphological 

awareness could be used in future reading programs for all students, and more specifically 

for struggling readers.  

 

The instruction will focus on teaching children how to use their morphological 

awareness to read, spell and learn the meaning of new words. A word such as 

dis+heart+en+ed can be divided into all these parts and more easily be read and spelled. 

Moreover, by using this strategy students may better understand/discover the meaning of 

the word. These skills allow children to understand the connections between word 

families, pronunciation (dis/heartened versus dish/eartened), and spelling patterns and 

rules. Studies have shown that struggling readers tend to use and develop these skills as a 

way to bypass the difficulties with sounding out strategies and working memory. 

 

The researchers in this project will abide by the following:  

• Participation is voluntary, withdrawal from the study may be done at any 

   time up until two weeks after data collection is concluded.  

• Lack of participation will not have any effect upon students' grades.  

• No names will be used in any published work.  

• The results will not have any effect upon students' grades.  

• The data will be locked in a filing cabinet for five years in an office at 

  Queen's University.  

• Only the researchers will have access to the data.  

• There are no known risks or discomfort involved in any of these activities.  

 

Confidentiality will be protected, to the extent permitted by applicable laws. We will 

do this by replacing names with pseudonyms in all publications and a study ID number in 

all study records. The study data will be stored on an encrypted hard drive on Queen's 

University servers. The code file that links real names with pseudonyms and study ID 

numbers will be stored securely and separately from the data on an encrypted USB key. I 

will keep your data securely for at least five years per Queen's University Policy. The code 

file identifying student's pseudonym and study ID number will be destroyed five years 

after study closure. The Queen's University General Research Ethics Board (GREB) may 

see the data for quality assurance purposes. I will never use information that could identify 

individual participants, teachers, or schools. All measures will be taken in order to limit the 

possibility of identifying participants to the extent possible. You will also be asked to 

assure confidentiality and anonymity. 
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If you have any questions about the research, please contact me at 

7bbtm@queensu.ca. or my supervisor Dr. John R. Kirby at (kirbyj@queensu.ca). If you 

have any concerns about the project, you may contact Dr. Rebecca Luce-Kapler, Dean of 

the Faculty of Education (rebeccaluce-kapler@queensu.ca) or, Chair of the General 

Research Ethics Board at Queen' s University Dr. Dean Tripp (chair.GREB@queensu.ca). 

If you have any ethics’ concerns please contact the General Research Ethics Board 

(GREB) at 1-844-535-2988. 

 

I thank you for considering this request. I look forward to hearing back from you and 

would be pleased to meet with you to discuss this proposal. 

 

Sincerely, 

 
Barbara Mendes 
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Appendix D 

Morphological Awareness Structure Test 

Part 1: Derivation 

Practice 

a. Farm. My uncle is a  _________________________ 

b. Help. My sister is always.   _________________________ 

1. warm. He chose the jacket for its   ______________________ 

2. teach. He was a very good  ______________________ 

3. permit. Father refused to give  ______________________ 

4. profit. Selling lemonade in summer is   _____________________                          

5. appear. He cared about his ____________________ 

6. express. ‘OK’ is a common  ______________________ 

7. four. The cyclist came in  _____________________ 

8. remark. The speed of the car was  _____________________ 

 9. protect. She wore glasses for _____________________ 

10. perform. Tonight is the last _____________________ 

11. expand. The company planned an _____________________ 

12. revise. This paper is his second  _____________________ 

13. reason. Her argument was quite _____________________ 

14. major. He won the vote by a  _____________________ 
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15. deep. The lake was well known for its _____________________ 

16. equal. Boys and girls are treated with _____________________ 

17. long. They measured the ladder’s  _____________________ 

18. adventure. The trip sounded  _____________________ 

19. absorb. She chose the sponge for its _____________________ 

20. active. He tired after so much  _____________________ 

21. swim. She was a strong  _____________________ 

22. human. The kind man was known for his _____________________ 

23. wash. Put the laundry in the _____________________ 

24. humor. The story was quite  _____________________ 

25. assist. The teacher will give you _____________________ 

26. mystery. The dark glasses made the man look _____________________ 

27. produce. The play was a grand _____________________ 

28. glory. The view from the hill top was __________________ 

Part 2: Decomposition  

Practice:  

a. Driver. Children are too young to _____________________ 

 

b. Improvement. My teacher wants my spelling to _____________________                                                                                    

1. growth. She wanted her plant to_____________________ 
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2. dryer. Put the wash out to_____________________ 

 

3. variable. The time of his arrival did not _____________________                                                                                                 

4. width. The mouth of the river is very_____________________ 

 

5. density. The smoke in the room was very _____________________ 

6. discussion. The friends have a lot to_____________________ 

 

7. famous. The actor would achieve much_____________________ 

8. description. The picture is hard to_____________________ 

 

9. fifth. The boy counted from one to _____________________ 

10. election. Which person did they_____________________  

11. strength. The girl was very_____________________ 

 

12. decision. The boy found it hard to _____________________ 

13. popularity. The girl wants to be_____________________ 

14. runner. How fast can she  

15. publicity. His views were made_____________________ 

 

16. difference. Do their opinions_____________________ 

 

17. originality. That painting is very_____________________ 

 

18. agreeable. With that statement I could not _____________________ 

19. courageous. The man showed great _____________________ 

20. admission. How many people will they_____________________ 

21. dangerous. Are the children in any_____________________ 

 

22. reduction. The overweight man was trying to _____________________ 
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23. baker. She put the bread in to_____________________ 

 

24. division. The cake is hard to_____________________ 

 

25. guidance. The map was her_____________________ 

 

26. continuous. How long will the storm_____________________ 

 

27. reliable. On his friend he could always_____________________ 

 

28. acceptance. Is that an offer you can _____________________ 
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Appendix E 

Morphological Awareness Word Analogy Test 

The test administrator orally presents the non-italicized words. The participant is asked to provide words 

in italics. 
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Appendix F 

Morphological Decoding 

1. powerful 

2. decorate 

3. breathless 

4. normal 

5. signature 

6. marvellous 

7. movement 

8. termination 

9. soundly 

10. famous 

11. musician 

12. assessment 

13. computer 

14. objection 

15. forgiveness 

16. darkness 

17. sanity 

18. bottomless 

19. nervous 

20. wondrous 

21. glamorous 

22. leader 

23. disruption 

24. wonderment 
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Appendix G 

Morphological Analysis 

 

Open Ended Dynamic Morphological Analysis Assessment 

 

• Start recorder. Present words on an index card.  

 

• Give child 10 seconds to respond before moving on to prompt or next question. 

 
 

“I am going to say some words and your job will be to tell me what you think they mean. I’ll also 

show you a written copy of each word. If some of the words are hard, I’ll give you some help. First, 

I will give you two words for practice. Are you ready?” 

 

• 2 practice words (teacher and dangerous).  

 

If student uses the word or part of the word to explain the meaning, then ask: 

 

 “Can you explain the word __________ in a different way/without using that part   

of the word?” 

 

If answer is incorrect, explain to student that the word has two parts:  

 

• “The word teacher has two parts: teach and er. ’Does that help you figure out 

what it means?” Then, if necessary, add “Teach means the action of showing or 

explaining to someone how to do something, and er means the person who does 

that.” 

 

• “The word dangerous has two parts: danger and ous. Does that help you figure 

out what it means?” Then if necessary, add “Danger is the possibility of being 

hurt, and ous makes it into a word that describes something, so dangerous means 

that something or someone that can cause harm or hurt you.” 

 

 

• For the practice examples, you can give them more feedback, examples etc. 

 

Question # 1 

 

“Tell me what the word __________ means.” 
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a. Child answers correctly and gives an accurate and complete definition that shows 

understanding of the meaning of the word, give 2 points and go to question #2. 

 

b. Child gives wrong, incomplete or vague definition, or does not demonstrate understanding 

of the meaningful parts of the word,  prompt according to whether student’s answer was 

incomplete (for example, gave an example instead of a definition) or used part of the word 

in their answer: 

 

“Can you tell me more?” or “Can you explain the word ____________ in a different 

way/without using that part of the word?” 

 

Child completes his previous answer, give 2 points and go to question #2. 

 

Child does not complete his previous answer, give 1 point and go to question #2.  

 

Child does not give correct definition or says does not know the word, give 0 points 

and go to question 3 
 

 

Question #2 

 

“Are there any parts in the word ___________ that help you figure out the meaning?” 

“What are those parts?” 

 

a. Give a point for each morpheme the student identifies (max. 2). 

 

Scoring system: 

2 points for each question, each word will have a maximum of 4 points. 

Total amount of points in test: 40 X 4 = 160  

 

 

 

 

 

 

 

 

 

c 

 

c 

 

c 
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Morphological Analysis Items for Testing 

      TEACH 

1. fearless 
 
2. frightful 
 
3. speechless 

4. rehearsal 

5. knowledgeable 

6. confinement 

7. measurable 

8. disposable 

9. tasteless 

10. eternally 

11. richness 

12. nourishment 

13. slowness 

14. conceivable 

15. forgetful 

16. mournful  

17. agreeable 

18. questionable 

19. purposeful 

20. appraisal  

DO NOT TEACH 

1. weightless  

2. equipment 

3. dependable 

4. hazardous 

5. respectful 

6. installment 

7. senseless 

8. stainless 

9. softness 

10.  timidly 

11.  loudness 

12.  envious 

13.  smoothness 

14.  cowardly 

15.  seriousness 

16.  endorsement 

17.  forgiveness 

18.  ceaseless 

19.  locally 

20.  resentful 
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Appendix H 

Morphological Spelling 

Scoring guidelines: 

 

Student will get a point for each of the following: 

 

• Identifying base word 

• Identifying prefix/es 

• Identifying suffix/es 

• Spelling correctly base word 

• Spelling correctly prefix/es 

• Spelling correctly suffix/es 

• Marking any existing phonological/orthographical shifts 

 

Phonetic attempts at spelling any of the morphemes will be given a point if it is a plausible 

representation of it.  

 

For example: if the student uses the letter d to represent the prefix de in decision, or di in 

division. Another example would be d, t or id to represent the past tense suffix ed. 

 

 there needs to velar indication that there is a phonetic (even if incorrect orthographically) 

representation of each morpheme. 

 

For example, for the word creative (cre + ate + ive  creative) 3 points would be given if the 

student had written cr + at + v, but no points would be given for correct spelling or for the 

orthographic shift. 

 

The following table indicates the number of points attributable to each multimorphemic word. // 

indicates that a phonetic representation indicating the student identified the morpheme will be 

accepted as meriting a point. 



 

 

 

106 

 

         Total:    86 

  

 

Word 

Base 

Ident. 

Base 

spelled 

Prefix 

Ident. 

Prefix 

spelled 

Suffix 

Ident. 

Suffix 

spelled 

Phon. 

or Orth. 

shift 

Total 

 

1. helper 1 1   1 1  4 

2. sending 1 1   1 1  4 

3. handful 1 1   1 1  4 

4. jumped 1 1   1 1  4 

5. stopped 1 1   1 1 1 5 

6. flipped 1 1   1 1 1 5 

7. uglier 1 1   1 1 1 5 

8. luckiest 1 1   2 2 1 7 

9. creative 1 1   2 2 1 7 

10.  tried 1 1   1 1 1 5 

11.  friction 1 1   1 1 1 5 

12.  reaction 1 1 1 1 1 1 1 7 

13.  decision 1 1 1 1 1 1 1 7 

14.  design 1 1 1 1   1 5 

15. magician 1 1   1 1 1 5 

16.  division 1 1 1 1 1 1 1 7 
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Appendix I 

Sample Lesson 

 

Instructional notes for Lesson # 4 

 

Started today’s session with the review of all our suffixes, (plural, comparative, agentive, verb tense, ful, 

less, and ness.) 

We used the cubes for a spelling task. Students were asked to throw them up in the air and make words 

with which ever base words and suffixes were facing up. Students were asked to spell words by first 

spelling the base word and then adding the suffix. 

 

“Drop” the e spelling rule 

The drop/hide the e spelling rule was introduced/reviewed (words that end in an e, to add a vowel suffix 

we need to drop/hide/replace the e with the suffix). 

On the board, word sums were written and students were asked to rewrite them as____ and decide 

whether or not they needed to double the consonant, drop the e or simply add the suffix. Students were 

instructed that vowel suffixes require care when affixing them while consonant suffixes and prefixes can 

simply be added to the base word. 

 

We reviewed the doubling spelling rule after a base word that has one syllable, one vowel and one 

consonant when suffix starts with a vowel. We also did an auditory exercise that focused on hearing and 

identifying the different sounds of ed, the same one as the previous day, but today students got all items 

correct. 

 

Y to I spelling rule 

Students were given a piece of candy and asked to describe it. This exercise was used to come up with 

words such as tasty, sugary, chewy... this was used to introduce the suffix y.  

Students were given new suffixes (ness, able, ify, y, ly, ment) and were given a base word and asked to 

make as many words as they could with the 13 suffixes that they now have wither on cards or post it 

notes. Students were asked to test their words by making sentences with them to make sure they were real 

words.  
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Students have two worksheets to go with this lesson. First worksheet requires them to identify the base 

word ignoring the double consonant, and identify the suffix by drawing a line to the column that says base 

word or the column that says suffix (students may write the word beneath the headers instead of drawing 

a line – choice may be given to accommodate for writing disabilities). The second worksheet asks 

students to put a mark in the bubble beneath the double consonant if that word requires a double 

consonant and an X if it doesn’t. 
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