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Abstract 

The primary aim of this study was to assess what the predictive roles of phonological, morphological 

and prosodic awareness are and these unique contributions to multisyllabic word reading and 

spelling within children. Multisyllabic words make up 90% of the English language (Baayen, 

Piepenbrock, & Gulikers, 1995), and research is generally underrepresented for this with a main 

focus on the acquisition of monosyllabic words. Despite children being exposed to a dramatically 

increasing amount of new multisyllabic words a year from 5th grade (Hiebert, Martin, & Menon, 

2005). Based on a study by Holliman, Mundy, Wade-Woolley, Wood and Bird (2017) we conducted 

a study seeking to assess the significant contributions of these aspects when including a mass 

battery of known reading and spelling control variables. The results demonstrated that 

morphological (β = -.476, p < .001) and prosodic (β = .174, p < .05) awareness respectively 

contributed a unique significant contribution to multisyllabic word reading abilities within children 

when controlling for age, IQ, vocabulary and short-term memory. However, phonological awareness 

was not a unique significant contributor in this model (β = .187, p= .11). Whilst morphological (β = 

.256, p = .05) and phonological (β = .322, p < .01) awareness demonstrates a significant contribution 

towards multisyllabic word spelling abilities within children when controlling for these same 

variables. However, prosodic awareness was not significant for this (β = .089, p = .311). This is 

important as it further supports the relationship between prosodic and morphological awareness 

for multisyllabic word reading which in isolation is very under-researched, whilst also being the first 

to shed light upon the relationship between morphological, phonological and prosodic awareness 

to the spelling of multisyllabic words in children. These findings can have important applications for 

reading and spelling acquisition for multisyllabic words. Holding implications for the instruction of 

literacy acquisition of 90% of words within the English language.  
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Chapter 1 – Theoretical Overview 

 

Modern literature has confirmed that although there are many skills responsible for 

reading and writing development, there are some skills which are particularly important. 

Phonological awareness, which is the ability to identify and manipulate sound segments in words 

Share (1995), has been reliably linked to reading (Snowling, 2000). It has also been found to be a 

strong unique predictor of reading development and difficulties (Bradley & Bryant, 1983). Through 

past decades, both researchers and practitioners have focused on this ability when accounting for 

impacts on linguistic awareness for reading and spelling (Ehri, Nunes, Stahl, & Willows, 2001; 

Griffith & Olson, 1992). Although, phonological awareness has not been found to solely account 

for variance in reading acquisition (Adams, 1990; Scarborough, 2005). Morphological awareness, 

which is the awareness of the smallest units of meaning within words (Apel, 2014), has been found 

to contribute significantly to both pseudoword reading and reading comprehension, even when 
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controlling for verbal and non-verbal intelligence, prior measures of reading ability, and 

phonological awareness (Deacon & Kirby, 2004). Whilst surviving important controls such as 

intelligence, vocabulary and socioeconomic status, both Morphological awareness and 

Phonological awareness have demonstrated evidence of being causally related to reading (Bradley 

& Bryant, 1983; Deacon & Kirby, 2004; Wagner, Torgesen, & Rashotte, 1994). With morphology 

displaying a causal effect independent of phonology. As the English language presents as 

morphophonemic (Chomsky & Halle, 1968), meaning it contains units of sound from which all 

variants of a morpheme can be derived or predicted by grammatical rules. This denotes that 

language acquisition would rely on a balanced relationship between the acquisition of phonemes 

and morphemic structure – logically indicating that sensitivity to phonemes and morphemes 

would play a large part in predicting reading development.  

Recent research into phonetics and phonology finds that the most widely accepted 

definition of phonology appears to be quite segmental (Bjorndahl, 2015). However, phonology itself 

is considered to present at two separate levels, these are segmental and suprasegmental. 

Segmentally, phonology is related to individual sound segments (vowels and consonants; 

phonemes). Suprasegmentally, phonology is realised across syllables, words and phrases (stress, 

intonation, tone and metre).  Suprasegmental phonology is also known as prosody (Holliman, 2016). 

This third metalinguistic skill has been critical as a source of information when acquiring language 

acquisition and is found to be related to reading development (Clin, Wade-Woolley, & Heggie, 2009; 

Gerken, 2004), as well as rhythmic processing associated with prosody linking to later spelling 

development (Lundetræ & Thomson, 2017). Specifically, both morphology and prosody are found 

to uniquely significantly contribute to multisyllabic word reading (Holliman, Mundy, Wade-Woolley, 

Wood, & Bird, 2017), although the most relevant research examining prosody and spelling 
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specifically has found that prosodic sensitivity itself did not have a unique significant contribution 

to spelling (Holliman, Gutiérrez Palma, et al., 2017).  

In the current thesis it will be seeks to look at the predictive roles of phonological awareness, 

morphological awareness and phonological awareness on multisyllabic word reading and spelling 

within children aged 7-10 years old, spanning Year 2, Year 3, Year 4 and Year 5. The following chapter 

will focus on critically reviewing reading theories and their implications for these three 

metalinguistic skills and their individual impacts on reading acquisition, to accurately identify the 

skills needed, and how these link, to reading development. The importance of multisyllabic word 

acquisition particularly will be explored as it will be argued that knowledge of reading and spelling 

of these words is not well understood.  

 

1.1 Language, speech and sounds 

To understand how accurately theories relate to the English language, reading and spelling 

development we must first understand how English language, words and writing are constructed 

and how speech begins to form before formal teaching instruction. The following section will aim to 

address this to give an overview of the important processes that the theories must seek to explain. 

Theories will then be discussed, as well highlighting important skills deemed necessary when 

reading and spelling.  

Language capabilities begin to be acquired early in development (Saffran, Senghas, & 

Trueswell, 2001), and language acquisition is believed to begin within the womb as children show 

preference for their mother voices after birth (DeCasper & Fifer, 1980). Early indication of children’s 

own speech production is thought to start from as early as one to four months old with children 
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babbling and cooing (phonemic expansion) with the ability to produce three or four words as early 

as eight months old (Fenson et al., 1994). Biologically, a child’s throat can adapt for use of phonemic 

contraction (use of phonemes relevant to their language) as early as nine months (Mehler & Dupoux, 

1994), which would indicate that the use of phonemes would soon become important to language 

acquisition. From this, the first word is usually spoken at the end of the first year of life (Lenneberg, 

1967), when language reaches a more intelligible point.  

Language acquisition can be measured by two outputs: speech abilities and writing abilities. 

Writing is more explicitly taught within a classroom through spellings and handwriting lessons, a 

while after speech develops (Kress, 1993). Knowledge of the written form begins at the start of 

formal schooling, from five to six years of age approximately, and continually develops during school 

years, long after children first begin to explore speech. This demonstrates that speech acquisition is 

more innate than writing and meaning that these two processes may require separate skills to 

successfully acquire them. 

Speech itself is a mixture of sounds which are combined within a grammatical structure. 

These structures can be important to denoting semantic knowledge (meaning; Hogan, 2011). The 

ability to combine knowledge of the word pronunciation as well as grammatical rules means that 

you can successfully manipulate speech correctly. Further demonstrating that grammatical rules are 

also important to know when speaking a language successfully. The grammar of a language can 

describe ‘the principles or rules governing the form and meaning of words, phrases, clauses and 

sentences’ (Huddleston & Pullum, 2002). Grammatical rules can relate to the knowledge of, and use 

of; verbs, nouns, conjunctions, plurality and tenses within a language. To work effectively, grammar 
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must interact with components such as phonology (the smallest segments of sound), the 

orthography (the writing system), the lexicon (internal dictionary) and semantics (meaning). 

Two critical components of grammatical structure in English are morphology and syntax 

(Huddleston & Pullum, 2002). Morphology being the study of word forms, and syntax relating to the 

set of rules, principles and processes governing the structures of sentences. These components are 

critical because they directly impact structure and meaning, and therefore overall understanding 

when it comes to comprehension. More specifically, morphological awareness is a metalinguistic 

skill that can relate directly to changes in tense, plurality and semantics. Therefore, having a large 

impact on both meaning and structure of language. Although this importance of this skill is largely 

self-explanatory when English as a language has a morphophonemic structure (Chomsky & Halle, 

1968). This means that an ability to manipulate morphology and phonemes would indicate an ability 

to manipulate grammatical structure.   

Moreover, as speech begins with an importance for knowledge of phonemes, phonology is 

largely considered ‘the sound system of a language’  (Hogan, 2011, p. 1), this is also the easiest way 

to decode shorter words such as those which are monosyllabic (d-o-g). This leads to the view that 

systematic phonics intervention is the most important strategy for reading development (Castles, 

Rastles, & Nation, 2018). Largely because phonetic decoding is seen as a good way to gain alphabetic 

awareness for a writing system. But as phonology can be classed as both segmental and 

suprasegmental this therefore introduces prosodic sensitivity as an important aspect for adequate 

acquisition of speech. This is because children must be able to recognise these basic features of 

language, when both listening and speaking, and therefore must acquire adequate knowledge of 

these skills (including the sound rhythm of words and sentences, as well as smaller sections of 



18 
 

sound) in order to pertain a sustainable interaction when both speaking and listening. Yet, this is 

little considered in widely accepted articles overviewing the skills acquired for reading (e.g. (Castles 

et al., 2018) ) which focus mostly on segmental phonological alphabetic acquisition and ignore the 

acquisition of words with multiple segments. Despite prosodic awareness being found to contribute 

to higher accuracy in reading skills in children when considering words with more than one syllable 

(Holliman, Mundy, et al., 2017). These findings also sit consistently with a relationship to the 

morphological complexities within words. This is because spelling-sound inconsistencies which 

cannot be explained by segmental phonological knowledge can still be prominent on a 

suprasegmental level during the preservation of morphologically regular printed words (e.g., magic 

vs. magician; (Treiman & Bourassa, 2000). Meaning that these three skills should be considered 

separately for their contribution to language development and reading due to how important all 

three can be dependent on language structure.  

Reading aloud itself contains both visual and verbal aspects, due to the act of converting 

print to speech, or print to meaning. Considerably, reading ability can be used to display knowledge 

of oral language abilities through utilising phonology (small parts), prosody (larger segmental parts) 

and morphology (smallest units of meaning). This implies that these three skills should develop 

reading ability. 

To dissect the relationship between writing and language, we must look at the mechanisms 

related to writing. Complex mechanisms involved in written language include; handwriting, spelling, 

punctuation, capitalisation and conventional forms. These would be necessary on top of the 

mechanisms already needed for successful knowledge of oral vocabulary acquisition, such as; 
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grammatical knowledge, orthographic knowledge and knowledge of phoneme mappings to specific 

spelling and digraphs (Ricketts, Bishop, & Nation, 2009).  

Despite being based largely around the idea of language development, the structure of 

writing is fundamentally distinct from speech due to the nature of the formation of writing, and 

these extra mechanisms. The use of spelling is an important aspect of writing abilities as it is a 

demonstrative measure of the word form, and a measure of a child’s knowledge of how these words 

should be represented. Due to the nature of what children need to spell, both speech and 

knowledge of orthography are needed, and the grammatical structure of words and sentences 

indicate the role of morphology. Although prosody may impact the spelling of multisyllabic words, 

we cannot assume that this would be needed when spelling. This is because spellings are completed 

letter-by-letter and therefore in the smallest possible segments. Denoting that spelling is less reliant 

on the sound of a word as a whole and, as is taken letter-by-letter, phonological awareness would 

logically appear more important for this process than its counterpart prosodic awareness due to the 

suprasegmental importance that prosody holds.  

On the other hand, it could be argued that as a child’s early exposure to whole spoken word 

begins within the womb, that words are comprehended quite early on as large sound segments. 

This is suggested through findings that foetuses developing at 8-months old can distinguish between 

their own language and a foreign language, demonstrating that an acknowledgement of the word 

sounds as a whole- either sounding familiar as a known language group or unfamiliar as a foreign 

language (Minai, Gustafson, Fiorentino, Jongman, & Sereno, 2017). Although it could be further 

argued that this prior knowledge of the whole word would help to conceptualise and understand 

the phonemes and morphemes within the word at the initial stage of word recognition, it is then 
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decomposed further into the smallest segments when commencing the written process (Davis, 

2010; Grainger, Mathôt, & Vitu, 2014). To hear the whole word beforehand (including morphemes 

and prosodic contours) could help the children to visualise the spelling of the word as a whole, 

before then dividing it into smaller manageable chunks when writing. Therefore, saying that there 

is no direct relationship between prosody and writing may be too presumptuous, however currently 

only one study evaluates the predictive role that prosody has on spelling abilities (Holliman, 

Gutiérrez Palma, et al., 2017), and this implicates that prosody is not necessary as a predictor of 

spelling. The lack of literature relating to this however leaves an unnecessary lacuna within the field 

which cannot necessarily accurately be denoted through the logistics of writing mechanisms, and 

the relationships of skill sets to language structure alone. 

This section summarised the different utilisation of skill sets in relation to how children may 

spell and read, whilst also referring to how these fit in with the constructs and mechanisms which 

naturally coincide within English language acquisition as a whole. Due to the differentiation between 

the necessity of certain skills, and the requirements within separate it is demonstrated that it is 

crucial to have theories that understand both processes relating to reading and spelling as the 

separate systems that they are. Ergo, professing the necessity for having two dichotomous accounts 

between reading and spelling acquisition within theory as well as considering this within exploration 

of the literature. It is further needed to be acknowledged within these theories that not only are 

writing and reading separate constructs, but there can also be subsets of words that take different 

forms which are not often acknowledged. These can be words which contain multiple syllables and 

require further investigation for their relationship to how children learn to read and spell. The 

explanation as to why this is important is explored below.  
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1.1.1 Multisyllabic words 

Between the ages of 6-12 months it is widely believed that children rapidly develop a 

sensitivity to the features of their native language (Jusczyk, 2002). Becoming ever more actively 

aware of the phonetic features of their mother tongue (Jusczyk, Friederici, Wessels, Svenkerud, & 

Jusczyk, 1993). This progresses quickly to encapsulate active knowledge of aspects such as word 

stress, syllables, sound intonations and phonetic structures (Chambers, Onishi, & Fisher, 2003; 

Gerken, 2004; Jusczyk, Goodman, & Baumann, 1999). Importantly, reading research has largely 

ignored multisyllabic words, until recently. There is comparatively little research into multisyllabic 

word reading than monosyllabic word reading (Roberts, Christo, & Shefelbine, 2010). Latest 

research aims to shift from focusing on mono-syllabic word usage as an informant for theories of 

reading and spelling, especially important when over 90% of English words contain multiple syllables 

(Baayen, Piepenbrock, & Gulikers, 1995). Minimal previous work relating to longer words and 

syllabification has been conducted (Treiman & Zukowski, 1990, 1996). But studies relating to 

syllables and stress are still not considered to be extensive (Verhoeven & Perfetti, 2003).  

Quite crucially multimorphemic and multisyllabic word exposure is found to increase 

dramatically during the fifth grade (Hiebert, Martin, & Menon, 2005; Nagy & Anderson, 1984), which 

means that knowledge of multisyllabic words would become most important around this age group. 

Alongside this, children transition from learning to read, to using reading to learn at this age (Chall, 

1983). Current research into multisyllabic word reading finds that morphology (Deacon, Holliman, 

Dobson, & Harrison, 2018) and prosody act as unique significant predictors of reading research 

(Holliman, Mundy, et al., 2017), but phonology is not found to have the same level of unique 

significant contribution for these types of words. In relation to spelling, it has been found that 

phonological awareness and morphological awareness are unique significant contributors to 
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multisyllabic word reading, but prosodic sensitivity was not (Holliman, Gutiérrez Palma, et al., 2017). 

Current ideas have adapted to the recent knowledge that multisyllabic words become important 

around this age in development, however models of reading have had little current adaptions. These 

are further explored and elaborated upon over the continuation of this chapter.  

 

1.2 Theories of Reading and Spelling Development  

Theories of reading development seek to explain how children learn to read and how they 

become literate during development. These theories aim to develop an understanding of an 

‘average’ child learns to read. However, not all children will meet this standard, and some children 

will deviate from this norm by acquiring reading more, or less, successfully than others. For us to 

understand why these certain children may be displaying reading difficulties, we first need to 

understand how children as a heterogeneous population learn to read, and the mechanisms behind 

this complex linguistic structure. Further helping understanding of what can practically be applied 

within a classroom, due to predictors of reading and spelling development. 

Many previous theories and researchers have sought to conceptualise the transition into a 

literate human being. Several models have been produced aiming to explain the acquisition of 

spelling. Theories aiming to combine the development of reading and spelling under one theoretical 

basis include stage theories (Frith, 1985; Gentry, 1984; Read, 1971), phase theories (Ehri, 1999, 

2000), dual route model (Coltheart, Curtis, Atkins, & Haller, 1993) and grainsize theory (Goswami, 

2010) . 
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1.2.1 Stages and Phases of Development theory  

When reading and spelling, young learners are thought to draw from a large repertoire of 

coexisting procedures e.g. retrieval, word families, plurals, tenses, morphological, phonological and 

orthographic strategies (Farrington-Flint, 2015; Rittle-Johnson & Siegler, 1999; Varnhagen, 

McCallum, & Burstow, 1997). First aiming to establish a theoretical basis for these procedures a 

pioneering theoretical account of reading and spelling acquisition was established by Read (1971). 

This theory sought to produce an integrated model explaining reading and writing development, 

otherwise called Stage Models (Frith, 1985; Gentry, 1984; Read, 1971). Stage models and theories 

argue that reading and spelling can develop in stages and is conceptualised in a three-staged model 

by Frith (1985). These stages are believed to occur in a certain order, this being logographic, 

alphabetic and orthographic stages, respectively. Logographic stage children are believed to 

recognise familiar words due to salient graphic features as cues. This then is thought to lead to an 

alphabetic phase which refers to gaining a knowledge of phonemes and graphemes and their 

correspondences which begins the ability to decode. Lastly, the orthographic stage denotes that 

children can instantly analyse a word based on their orthographic units without having to use 

phonological conversion.  

Later, however, emerged a new theory by Ehri (1999,2000), termed phase theory. Aiming 

to build upon and develop stage theory, Ehri (1995) sought to remove ambiguities produced within 

the ‘logographic’ phase. These problems related to how using the term logographic could imply that 

children could read logographs similar to those in Chinese orthography, rather than meaning whole 

word recognition due to whole word visualisation. Phase theory also seeks to address the generality 

of Frith’s ‘orthographic’ stage.  
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Ehri’s phase theory states that reading and spelling can occur in sequences labelled phases 

which could be much more flexible to abilities and ages, and aimed to add explanation to this idea 

of sight word reading (Ehri, 1995) (Ehri 1995), which was vague and underdeveloped by (Frith, 1985) 

Frith (1985). Ehri’s four phases are classes as pre-alphabetic, partial alphabetic, full alphabetic and 

consolidated alphabetic. The initial phase is the pre-alphabetic phase. This relates to non-alphabetic 

processes that children may experience. E.g. associating words with visual cues. The partial 

alphabetic phase relates to children’s partial knowledge of letters and sounds, which will usually be 

displayed through a slight knowledge of the alphabetic writing system in English. Thirdly, this 

transitions into the full alphabetic phase is when children can successfully delineate grapheme-

phoneme correspondences. This ability to successfully decode translates then to the ability to gain 

an adequate sight vocabulary, meaning that children have reached the final phase- the consolidated 

alphabetic phase. 

1.2.1.1 The Development of Reading within Stage and Phase theory 

Reading is the process of being able to extract meaning from text (Nordquist, 2019) and 

both stage and phase theory aim to explain this. Firstly, (Frith, 1985) Frith’s (1985) logographic stage 

and (Ehri, 2005) Ehri’s (2005) pre-alphabetic stage poses the ability for children to “read” logos 

without noticing any phonetic changes in the written form e.g. when Xepsi replaces the word Pepsi 

(Masonheimer, Drum, & Ehri, 1984), demonstrating that children do not yet have a knowledge of 

letters and sounds yet can still be classed as ‘reading’ based on a graphic/ visual information. 

Furthermore, it is found that children can attend to the meaning behind print, yet early on do not 

know letter-sound connections (Byrne, 1992). Although it would take a large memory capacity to 

assist this type of development and gain knowledge of sight words. 
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Once this stage has been experienced, and children have formed a little knowledge of 

letters, children are able to transition into the partial alphabetic phase which is when Ehri (1995) 

believes that children can make partial connections between certain letters and sounds in words. 

Children are thought not to have full decoding skills when reading, and the importance of first and 

last letters becomes prominent around this stage (Treiman, 1993). There is also evidence that across 

these stages children start to develop grapheme-phoneme correspondences, as children believed 

to be in the first stage were shown to remember words based on visual forms compared to those in 

the pre-alphabetic phase where children can easily link letters and corresponding sounds. This is 

important as this demonstrates that the theory of reading development is better characterised by 

two separate phases (Byrne & Fielding-Barnsley, 1990). 

This further supports the idea of what is important in development of language and reading 

in children as discussed above. By enhancing phonological awareness skills and knowledge of 

grapheme-phoneme correspondences this order of development links with the important building 

blocks related to language (Stuart & Coltheart, 1988), and having this foundation can enable children 

to successfully decode words (Bradley & Bryant, 1983). 

Frith believed that this phonological decoding can lead to the orthographic stage. This is 

when children can chunk words up into important orthographic information, rather than relying on 

a letter by letter decoding, meaning that the idea of word chunks (which can be directly linked to 

the processes involving morphemes) is represented here, as noted by Frith herself (pg. 306). The 

orthographic point of stage theory further hints towards this idea that children have learnt words 

(or, orthographic units) in chunks, and recalled this instantly in a cluster of letter strings, similar to 

having a sight word vocabulary. But these points are vague and Ehri produces a more in-depth 
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explanation in phase theory within the consolidated alphabetic phase. When children have reached 

this phase they are able to have a vast knowledge of letter sequences, meaning a higher 

representation of grapho-phonemic units which can include morphemes. Importantly, providing a 

more thorough explanation for morphological awareness also offers more of an explanation for 

multisyllabic word reading. Further Ehri’s phase theory specifies that connections between letter 

patterns and sequences can begin to become consolidated within the lexicon and readers can be 

aided by this ability when beginning to read words from sight (Ehri 2005). Suggesting that a word 

can have two recalled connections instead of decoding individual phonemes (e.g. recalling LAD and 

DER for Ladder instead of linking the separate connections through phonemes such as /l/ /a/ /d/ /d/ 

/e/ /r/). Common morphographic connections are predominant during this stage (e.g. -ed, -ing, -er, 

-est, re-, in-) and are learned and recalled in chunks until children can become consolidated 

alphabetic readers and utilise sight word reading on a whole level (Ehri, 2018). 

Controversially however other research has found that children can recognise these 

sequences earlier in the development cycle without requiring explicit knowledge of phonology and 

morphology (Goswami & Bryant, 1990). This implies that it may not be necessary for children to 

master grapheme-phoneme connections to gain orthographic knowledge (Lehtonen & Bryant, 

2005). These explanations of reading development may not happen in invariant sequences as 

development varies rapidly between children and skills would not necessarily meet a ‘one-size-fits-

all’ stage or phase. In order for us to examine this correctly however, we must gain an understanding 

of how these aim to explain spelling as well.  
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1.2.1.2 The Development of Spelling within Stage and Phase theory 

Despite, knowledge of written word forms being a persistent marker of literacy difficulties 

in alphabetic languages (Alegria & Mousty, 1994; Alegria & Mousty, 1996; Landerl, Wimmer, & Frith, 

1997)(Alegria and Mousty, 1994, 1996; Landerl, Wimmer and Frith, 1997) there continues to be a 

lack of research into the predictors of spelling compared to other literacy-related skill development 

(Lundetræ & Thomson, 2017). Existing literature finds that acquiring the complex systems necessary 

to write puts a large strain on cognitive load, similar to learning a second language (Kress, 1993). 

This is because we act by translating speech into a written system, the way that one would translate 

a first language into a second language (Kress, 1993), meaning more explicitly that they act as two 

different systems where one must be converted into the other.  

Stage and Phase theory has been adapted in order to provide an adequate explanation of 

spelling ability also. A logographic account of spelling is given in research by (Read, 1971) Read 

(1971) when it is found that children can use random strings of letters to represent words, focused 

primarily on an amount of letters rather than number of phonemes (e.g. spelling words like bear 

with more letters than caterpillars as bears are bigger than caterpillars). Although most research 

includes reading in this respect and the graphical cues as opposed to creating visual symbols. 

Alternatively, a pre-alphabetic phase finds that children have an ability to write their own names 

and read them too, although children’s knowledge of letters in isolation is not necessarily relevant 

at this stage (Treiman & Broderick, 1998).  Further reiterating this, likewise findings are provided by 

(Levin & Ehri, 2009) Levin and Ehri (2009) who further tested children’s abilities to spell both their 

own names as well as other children’s names, where it was found that children struggled with the 

names of others but not their own. Showing that during this phase children have not gained 

knowledge of letters and sounds when spelling, ubiquitous to findings of reading.  
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It is believed that within the partial alphabetic phase children, despite gaining knowledge of 

some letter and sounds still struggle with spelling due to the complexity of the spelling system. In 

the full alphabetic phase, it is thought that learning the major grapheme-phoneme relations allows 

graphemes within spellings to become fully more connected in memory, although this is still not 

complete until orthography is introduced within the orthographic or consolidates alphabetic phase. 

But, this is needed for children to move to the consolidated phase and have higher complete spelling 

connections (Ehri, 2018). As well as establishing knowledge of recurring spelling patterns enabling 

children to have more consolidated multi-letter units representing syllables, root words, prefixes 

and suffixes. Further utilising these units and grapheme-phoneme correspondences to glue spelling 

to semantics and store multisyllabic words in memory.  

 

1.2.2 Dual-Route-Models 

In order to explain the difference between reading already known words and reading 

unknown words the Dual Route Models were made. For this, two alternative methods of decoding 

were produced which stated that one route could consist of pronunciations that rely on decoding 

grapheme-phoneme rules, and the second route consists of obtaining words stored in the long-term 

memory. the first implication for dual routes was a lexical route (which can read words already 

known), and a nonlexical route (which can be used for decoding nonwords, or unfamiliar words).  

The DRC model (figure 1.1) features a lexical and non-lexical route. Processes relevant to the lexical 

route are connected with dashed lines (— ..—), and the processes of the nonlexical route are 

connected with dotted lines (. . .). Inputs to and outputs of the model are highlighted using solid 

lines. When seeing a written word (e.g. yacht [jɒt]) the brain attempts to use visual input (print) this 
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produces internal word representations. The lexical route would then access long term memory for 

similar previously seen words, and the non-lexical route would simply use knowledge of phoneme-

grapheme correspondences. Either route will produce a verbal phonological output (speech).  An 

irregular word such as yacht can be accounted for using the lexical route, provided it has been seen 

before or is read within context, and cannot be accounted for using decoding (non-lexical route), as 

this would not produce the correct representation of pronunciation (Castles, Bates, Coltheart, 

Luciano, & Martin, 2006). Nonwords with regular letter-sound correspondences such as flof would 

be unable to be processed by the lexical route, due to not previously encountering this word within 

the mental lexicon and would require using letter-sound rules.  

 

Figure 1.1 Dual-Route Cascade model to reading aloud, from (Castles et al., 2006)  

 

Some materials have been removed due to 3rd party 
copyright. The unabridged version can be viewed in 
Lancester Library - Coventry University.
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That means that this model focuses extremely on the input of phonology, orthography and 

knowledge within the lexicon, and in support of this can describe decoding known regular words, 

irregular words and unknown regular words. This can be seen as being quite simplistic however as 

it does not account for how more complex words are decoded or how grammatical rules such as 

morphology can be used. Furthermore, research supporting this focuses on monosyllabic words, 

and does not directly translate to how multisyllabic words (much harder and complex) are decoded, 

and despite focusing on phonology does not acknowledge that phonology can be both segmental 

and suprasegmental (using prosody; stress and intonation) which has previously been shown to 

effect both speech representation, grammatical meaning and word reading. It is true that when 

beginning reading these items are not as necessary for developing reading as phonology, however 

these later come into play for larger and much more complex words which account for the majority 

of the English language (Baayen et al., 1995). 

However, it was pointed out early on that making the split between reading familiar words 

and unfamiliar words in an English orthography may not be where the distinctions of a dual route 

model should focus (Baron & Strawson, 1976). As there are three forms that English words can 

possess, these are; regular words (that follow the rules of the orthography), nonsense words (which 

are unknown to the learner) and irregular words (that are real words that break the rules of 

phoneme-grapheme correspondences). Specifically concerning an explanation of how children learn 

to read words that cannot be easily decoded using grapheme-phoneme correspondence rules when 

they are irregular.  This means that at first dual route models did not account for more than two 

known words types that we encounter when reading (regular words and nonsense words) and 

implicating that this model required improvement. Furthermore, knowledge of irregular words, and 

knowledge of the variability of irregular words is highlighted as important in both Ehri and Frith’s 
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models of reading development but is not accounted for within the the Dual-Route Cascade (DRC) 

model (Coltheart, Rastle, Perry, Langdon, & Ziegler, 2001),.  

To summarise the dual route model does not account for morphological knowledge at any 

stage of development, which is important for spelling complex word items (Sénéchal, Basque, & 

Leclaire, 2006), especially those which require identifying affixed derivations, compounds and 

inflected forms (Deacon, Benere, & Paquarella, 2013; Grainger & Ziegler, 2011). Recent findings 

demonstrate the importance of morphology in spelling words containing as little as 2-syllables 

(Breadmore & Carroll, 2018; Breadmore & Deacon, 2018). Overall these findings imply a gap for this 

model in relation to explaining multisyllabic word spelling without the use of morphological 

decoding strategies, and even further without a distinction between phonology and suprasegmental 

aspects of this demonstrated in prosody. Even in monosyllabic words something separate to 

phonology has been proposed, which is not accounted for in this model. This is the concept of 

‘onset-rime’ and can be explored further in the psycholinguistic grain size theory of development. 

 

1.2.3 Grain Size Development of Reading  

The psycholinguistic grain size theory of reading development is proposed by Ziegler and 

Goswami (2005) and states that a word can consist of an onset (usually the first consonant, or 

consonant cluster, and the sequential rime, being the vowel and following consonant. An example 

of this is demonstrated in the word nic. Where the onset relates /n/ and the rime relates to /ic/. 

This theory states that knowledge of onset-rime is present within children before the acquisition of 

phonological knowledge. Present in both English and cross linguistically in Dutch, German and 

Chinese children as well (de Jong & van der Leij, 2003; Ho & Bryant, 1997; Wimmer, Landerl, & 
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Schneider, 1994). Simply, this theory seeks to incorporate the idea that the words are processed 

either as a whole word, or in segments dependent upon the characteristics of the language being 

learnt. This later meaning can encompass the base idea behind this theoretical perspective and can 

incorporate previous knowledge of word chunks and rime, syllables and the concept of stress and 

intonation. Grain size theory seeks to expand previous theories to account for grain sizes in 

orthography and phonology to ensure this can be successfully processed and recoded.  

Theoretically speaking the Grain Size Theory of development can link both to reading and 

spelling of words. Due to the focus on memory and how the visual cortex and verbal memory 

communicate within the brain, these both relate back to the construction and interpretation of 

words at both productive and receptive levels and is therefore applicable to both reading and 

spelling. More specifically, this can explain a more in-depth view of reading and spelling of 

multisyllabic words when both producing (reading) and retrieving orthographic knowledge 

(spelling). 

 

1.2.3.1 Development in Language 

Tracing back to infancy, during the early years phonotactic learning is facilitated by prosodic 

cues to help children acquire syllable and word boundaries (Echols, 1996). Motherese’s exaggerated 

prosodic cues are thought to be a major indicator to a developing baby of this and is also believed 

to have a learning function (Fernald & Mazzie, 1991). When reading words that are multisyllabic, 

having previously ingrained experience with the prosodic structure of language is a big cue to the 

accuracy that you are interpreting both the phonemes and morphemes, due to how morpho-

phonemic the English Orthography is.  With more experienced readers beginning to use different 
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grain sizes (e.g. phonemes, graphemes, morphemes, onset-rime and syllables) of the word for their 

decoding when reading. Demonstrating the jump from purely interpreting words at a phonemic 

level to more of an integration of syllabic understanding, including morphemic and prosodic 

knowledge. Importantly, this theory pieces together these aspects of reading that have been found 

to be important and clearly links them together to explain concisely how they relate to each other, 

how these reading transitions happen and why.  

 

1.2.3.1 Poor Readers 

Current findings state that accurate word reading in less transparent languages  (e.g. 

English; Goswami, Gombert, & de Barrera, 1998) soon produced strategies for mapping sounds into 

larger units such as syllables and rimes as presented in this theory. A study by Wise, Sevcik, Morris, 

Lovett, and Wolf (2007) found that in support of psycholinguistic grain size theory instructing 

children in both orthographic units and corresponding sound patterns helped to develop their 

phonological awareness skills.  

This ability is believed to link to reading as it is found that poor readers are often implicated 

to struggle at tasks related to this. Ziegler and Goswami (2005) believe that documented 

phonological difficulties of children with dyslexia mean that it is probable for there to be a poor 

awareness of syllable and onset-rime in those with dyslexia before tuition in reading. Studies seeking 

to support this have been conducted across many orthographies. A study by Schneider, Roth, and 

Ennemoser (2000) found that 208 at risk German kindergartens who had no prior tuition in 

phonology were significantly poorer at rhyme production, rhyme matching, and syllable 

segmentation when compared to a control group of kindergartners, who were not thought to be at-
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risk of dyslexia. Similar to what was found by de Jong and van der Leij (2003) with Dutch children, 

German children who were diagnosed with dyslexia showed poorer rhyme awareness than their 

control counterparts aged 3-to 6-years in kindergarten. However, the differences in phonemic 

awareness was not significant, and was only weakly correlated with later reading abilities.  

Specifically researching into syllable and onset-rime awareness in older children diagnosed 

with dyslexia it has been found that deficits have been found at the onset-rime level whether they 

were matched to controls based on reading level (Bruck, 1992) or chronological age (Swan & 

Goswami, 1997). A study into Korean 11-year olds found that those with dyslexia performed 

extremely poorly on an oddity (rhyme matching) task, compared to chronologically age matched 

controls (Kim & Davis, 2004). With Oddity tasks being found to predict both reading and spelling 

(Bradley & Bryant, 1983). Although it is argued that children may solve oddity tasks due to global 

phonological similarity e.g. beach and dish can sound globally similar without sharing any phonemes 

yet share similar phonetic features such as close front vowels (Carroll & Snowling, 2001). 

This leaves questions on the importance of smaller syllables, onset-rimes and prosody on 

word reading ability. Similar research to this based on the idea of amplitude rise time (a stress-based 

concept; relating to the rates of change of energy in a speech signal) has also been linked to poor 

reading and extensively studied by Goswami. The findings of this research has found that children 

with dyslexia display atypical oscillatory encoding in the neural delta band when listening to 

rhythmic speech (Power, Mead, Barnes, & Goswami, 2013). Implying that the dyslexic brain aligns 

to the less informative amplitude envelope in speech. The modulations most crucially associated 

with prosodic information and syllabic parsing (Ghitza & Greenberg, 2009). This denotes that poor 

readers may show hindrance in relation to syllable knowledge and prosodic sensitivity, having even 
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bigger implications theoretically for words containing multiple syllables and poor reading.  Despite 

these findings supporting the hypothesis behind this theory very little research has been conducted 

into this theory specifically in comparison to other theories, and therefore the underlying accounts 

of this are lesser known, especially in regard to spelling. 
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Chapter 2- Theory continued: Metalinguistic skills and reading and spelling 

development 

 

 

2.1 Phonology and the Development of Phonological Awareness 

This pivotal idea of phonological awareness was first introduced by Bruce (1964) who 

examined the developmental progression of phonological awareness skills through giving phoneme 

deletion tasks to children between the ages of five and nine years old. It was found that young 

children were unable to complete the task, but this rapidly improved through the age groups, 

becoming consistent in those aged eight and nine. From this it was demonstrated that an awareness 

of phonemes can develop over time as children become more competent readers, meaning it could 

be inferred that this skill can play an important part during the development of reading.  
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This was then further expanded by Liberman and colleagues (1974) who compared 

children’s ability to segment syllables and phonemes in a word between the ages of four and seven 

years. Liberman, Shankweiler, Fischer, and Carter (1974) found that when attempting to tap out 

phonemes and syllables, children found tapping out phonemes considerably harder. This implies 

that children with little knowledge of written language have little knowledge of phonemes, despite 

ascertaining certain knowledge of syllable sounds. This acts as a crux to insinuate that when literacy 

knowledge is lacking, so is phonemic knowledge, insinuating an important relationship between 

these two things that could be similarly demonstrative of the relationship between the development 

of phonological awareness and reading development. Further building on this, Elkonin (1973) 

demonstrated that teaching phonological awareness explicitly could be a precursor of reading 

tuition. 

Phonology itself has come to be defined as the study of “the sound structure of unit’s 

individual languages” (Hogan, 2011, p. 609) and this encompasses the sounds structure of words, 

phrases, utterances and morphemes. It has been thought that the teaching of a systematic phonics 

encourages children to identify the sounds that accompany certain letters within an alphabetic 

orthography. This can then be applied to words as a method of decoding (e.g. blending the sounds 

/c/ /a/ /t/ results in the word cat). This is because it is believed that when reading can be broken up 

into isolated sounds, these can be used to accurately blend together syllables and words. These 

units can then be used for reading and spelling far more complex elements of words such as syllables 

and affixes. This idea of phonology, its uses and its methods of utilisation, is similar to the idea of 

developmental progression in reading and is consistent with many theories of reading development 

(e.g. Ehri, 2005; Frith, 1985). 
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Research into reading development itself has aimed to establish the relationship between 

these teachings and theories and has spanned a large portion of the last several decades. Seeking 

to provide us with answers of what is responsible for reading and spelling development. This 

literature has focused heavily on the roles of cognitive processes. Most importantly in the last two 

decades the process of reading development has become examined through hefty government 

reviews throughout the United States  (e.g. The National Reading Panel, 2000), the United Kingdom 

(e.g. The Rose Review; Rose, 2006), and Australia (e.g. the Department of Education, Science and 

Training, or DEST; Rowe, 2005). These have primarily described the strength of the evidence for 

phonics instruction (e.g. Rose, 2006). Although phonology appears to play an important part in 

theories of reading development, cross-linguistically and in classroom teachings, it is believed that 

explicitly training phonics cannot necessarily account for a child’s fluency in decoding novel words 

(Byrne & Fielding-Barnsley, 1989).  

 Ehri et al. (2001) conducted a meta-analysis looking at children participating in 5 phonics or 

non-phonics programs. The non-phonics programs included: basal reading programs, regular 

curriculum, whole language, whole word and miscellaneous programs. Basal programs included 

little or no phonics instruction. Regular curriculum programs referred to the traditional class 

curriculum programs where children received traditional class curriculums taught in schools and did 

not have phonics taught systematically. Whole language approaches expect children to acquire sight 

vocabulary knowledge through memorizing the word as a whole and did not focus on teaching 

letter-sound relations. Lastly the miscellaneous category included teaching traditional spelling 

without phonics. It was found that children using a systematic phonics approach demonstrated 

better reading outcomes than those using a non-systematic approach, or generally non-phonics 
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approach. However, this study does not establish what the difference between a systematic phonics 

and non-systematic phonics approach was, as they are not directly compared.  

As a separate approach, whole language is considered to rival this idea of systematically taught 

phonics. This approach believes that children will learn language best when exposed to it 

authentically (Stahl, 1999). Assuming most directly that a literature rich environment will produce a 

child, who can sufficiently read (Y. Goodman & Goodman, 1979). Phonics in this approach is only 

taught unsystematically and only if needed. Further looking into this clash between whole word 

learning and systematic phonics instruction, Byrne and Fielding-Barnsley (1989) conducted five 

experiments. Through these, they found that children who were about to read small groups of words 

differing with only a single letter were capable of understanding how to pronounce those letters in 

unknown words, if the words have stable spelling-sound patterns. This suggests that having an 

ability to decode words alphabetically is crucial for reading most words in the English language that 

are regular. With findings also suggesting that children using a whole word curriculum would still be 

ignorant to and incapable of knowing how to pronounce words that they have not previously seen, 

as proposed by Seymour and Elder (1986). Moreover, more recent research relating to emerging 

literacy skills, finds that there is a predictive element relating to alphabet knowledge, print 

awareness, oral language, and phonological processing, including phonological awareness (National 

Early Literacy Panel, 2008). With experimental research consistently demonstrating a causal role 

between phonological awareness and literacy acquisition in English (Byrne & Fielding-Barnsley, 

1991, 1993, 1995). 
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2.1.1 Literature Relating to Phonological Awareness 

In its broadest term, phonological awareness refers to different sound units as well as a wide-

ranging set of cognitive operations, which can encompass implicit awareness tasks e.g. rhyme 

awareness, as well as explicit tasks e.g. phoneme deletion (Fricke, Stackhouse, & Wells, 2007; 

Schnitzler, 2008). More specifically, it can refer to the awareness of and ability to manipulate the 

sound structure of oral language (Ehri et al., 2001; Senechal, Ouellette, & Young, 2004) or the ability 

to recognise as well as manipulate specific sounds in speech (Catts, 1993). These definitions are 

largely similar, and this idea of utilising knowledge of sound segments is consistently iterated 

through several sources in referent to this similar meaning of phonological awareness. However, 

this is not to be confused with phoneme awareness which is an awareness of a singular phonemic 

sound in spoken language.  

Phonological awareness has been found through empirical testing to act as a critical skill for 

reading acquisition as well as reading fluency (Calfee, Lindamood, & Lindamood, 1973; Hurford, 

Schauf, Bunce, Blaich, & Moore, 1994). It is recognised as ‘one of the most robust predictors of early 

literacy success’ (Ouellette & Haley, 2013, p. 29), and has been the predominant focus in both the 

literature and in teaching practices, with explicit awareness of these smaller speech-sound 

segments found to act as an indispensable cog when learning how to read (Bus & van IJzendoorn, 

1999; Caravolas, Volin, & Hulme, 2005; Ehri et al., 2001). It has been found that phonological 

awareness consists of two separate dimensions (Gombert, 1992). These are categorised as implicit 

and explicit awareness. Explicit awareness generally regards manipulation at the phoneme level, 

and implicit awareness is thought to generally be involved with sound patterns at both the word 

and syllable level, (Geudens & Sandra, 2003; Stanovich, 1992) however both can occur at any 

segment size. Furthermore, phonological awareness can also be present as a metalinguistic skill 
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(explicit skill), or an epilinguistic skill (implicit skill). If phonological awareness is categorised as 

pertaining epilinguistic properties, this involves its awareness at an unconscious (implicit) level. This 

has been suggested to occur through the perception of certain global acoustical parameters of the 

word, when being perceived at word level (Carroll & Snowling, 2001; Morais, 2003). When 

categorised as being metalinguistic, it refers to the conscious (explicit) awareness of manipulation 

of the sound units. This is deemed as the most important skill when learning to read (Hulme et al., 

2002). With the awareness of phonemes being found to be highly related to vocabulary in children, 

acting as one of the best predictors of the ability to decode words both in monolingual children (see 

Blachman, 2000 for a review; Bradley & Bryant, 1983), and bilingual children (e.g. Stuart, 1999, 

2004). 

Multiple empirical analyses support the idea that there are substantial relationships between 

phonological awareness abilities and reading and spelling ability (Ball, 1993; Goswami & Bryant, 

1990; Liberman & Shankweiler, 1985; Wagner & Torgesen, 1987).  As phonological awareness acts 

as a strong predictor for the variance of early reading skills in children starting as early as preschool 

(e.g., (Bradley & Bryant, 1985; Hatcher, Hulme, & Ellis, 1994; Hulme et al., 2002; Muter, Hulme, 

Snowling, & Stevenson, 2004). Although the nature of this relationship is unclear. Individual 

differences in phonological awareness is believed to relate to individual differences experienced in 

reading (Castles & Coltheart, 2004; Wagner & Torgesen, 1987). This can be stipulated to occur for 

many reasons. One idea states that better phonological awareness means that a child can more 

easily learn to both read and write with longitudinal studies of phonological awareness commonly 

relating to reading and spelling skills at some points in time. These positive correlations are 

consistent with the assumption that phonological awareness fosters reading development (e.g. 

Bradley & Bryant, 1983; Cardoso-Martins, 1994; Frost, 2001; Juel, 1988; Juel, Grifflth, & Gough, 
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1986; Landerl & Wimmer, 1994; Muter et al., 2004; Muter, Hulme, Snowling, & Taylor, 1998). 

Another reason for this is the knowledge of grapheme-phoneme correspondences which promote 

phonological awareness. This is improved upon through exposure to letters or tests, but can 

increase children’s knowledge of oral language, and thus impacts the development of phonological 

awareness. This links to theory and findings by Ehri (1992, 2005) as well as by others (Perfetti & 

Hart, 2002; Share, 1995). This is because graphemes (letter units symbolising phonemes) and 

phonemes (small units of sounds in a word) are believed to be utilised in combination when spelling, 

meaning that pronouncing and recognising a word leads to an activation in graphophonemic 

knowledge and “provides the glue that links letters in a spelling to sounds and its pronunciation” 

(Ehri, 2018, p. 71), as well as to pronunciation to individual word meanings in memory (Ehri, 2014). 

Showing that phonological awareness possesses theoretical justifications as to the relationship with 

reading as spelling as well as support from the literature. 

Further from this, a large report by the National Early Literacy Panel (2008) found that there are 

substantial mean correlations between phonological awareness and basic reading skills (r = .40), and 

spelling (r = .40). Although there is overwhelming evidence that phonemic awareness in related to 

emerging literacy skills, there is a split in the literature with multiple studies finding that 

phonological awareness is linked more highly to decoding ability instead of an actual comprehension 

of syntax (as we have previously established can be an important sector for language development) 

which can also be supported by stage theory. With predictors linking comprehension less often to 

phonological awareness and mainly towards other cognitive skills considered critical to the process 

of reading acquisition, such as morphology (Deacon et al., 2018; Deacon & Kirby, 2004), visual-verbal 

paired-associate learning (PAL) (e.g. Windfuhr & Snowling, 2001) just to name a few other cognitive 

skills deemed to uniquely significantly contribute to comprehension. Implying that these skills are 
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independent from skills associated with phonemic awareness and within the literature appear to 

have more of an impact on comprehension.  

On a separate note, it is also believed that reading abilities, when younger, are deemed to affect 

reading outcomes when older, this could be due to having a high comprehension of a decoding skill 

very early on or could indicate that those who pick up on phonological awareness skills earlier are 

generally better at reading overall. For example, Justice and Ezell (2001) found that literacy skills 

(oral language, print and phonological awareness) established in preschool acted as a crucial 

foundation for later formal reading instruction. However, this relationship has been found to be 

highly reciprocal in nature (Wagner et al., 1994), and is labelled as bidirectional in influence (Barron, 

1991; Goswami & Bryant, 1990; Wagner et al., 1994). Meaning that we cannot extrapolate whether 

children become avid phonological decoders and are therefore better at reading, or whether 

children may be naturally better at acquiring reading and therefore have a higher affinity to gain 

phonological skills to consistently keep this high progression persistent.   

In order to assess this, Torppa et al. (2007) employed longitudinal Structural Equational 

Modelling with 186 children from birth to age 6.5 years old. They found reciprocal associations 

between vocabulary and phonological awareness, and between emerging literacy skills and 

phonological awareness in both typically developing children and children with familial risk of 

dyslexia. However, it is well worth emphasising that these are emerging skills, implying that 

although phonological awareness is important during the development of language and literacy, it 

does not account for whether other decoding methods are acquired and what this relationship is 

like once children have passed the stages of beginning to acquire literacy skills. Also, due to focus of 

these studies on initial acquisition, the young age of the sample and most studies enquiring into 
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phonological awareness cannot often be attributed to children 7 years old or above, and do not 

account for other mechanisms that can be developing around this age. This is crucial as during the 

ages of 5 to 7, there is said to be evidence of a significant improvement in cognitive skills, referred 

to as the “5–7 shift” (Morrison, Griffith, & Frazier, 1996; White, 1965). This shift means that the 

mechanisms underpinning the cognitive skills required for language development can also shift from 

the age of seven and above. Where languages skills become more refined (Read & Schreiber, 1982), 

and metacognitive skills increase, resulting in increased planning, control, and sequencing of 

cognitive acts including language (Case, 1985; White, 1965). However, studies relating to the impact 

of phonology in combination with other metacognitive skills at the age of seven and above are 

sparse (Holliman, Critten, et al., 2014; Holliman, Mundy, et al., 2017). 

To build from this, we know that recent research posited that there may be potential problems 

with measuring phonological awareness in young children. For example, it was initially found that 

6-year old Dutch children who are non-readers and who had not yet received formal reading 

instruction were still capable of performing above chance on an explicit phoneme awareness tasks 

(Geudens & Sandra, 2003).Similarly, Hulme, Caravolas, Málková, and Brigstocke (2005) found that 

Czech children and English children of similar ages (6 and 5, respectively) who were at school entry 

were able to significantly isolate phonemes. Which may make explicit phonemic awareness harder 

to isolate as a measurement. Although this can be explained through understanding what is deemed 

to influence phonological awareness skills in preschool children. Both of these studies had children 

who possessed letter knowledge, which is known to be a significant precursor to alphabetic 

knowledge and associated with phoneme awareness at preschool (Burgess & Lonigan, 1998; Carroll, 

2004). Children up to the ages of five also demonstrate vocabulary skills important to predicting 

phonological awareness longitudinally (Carroll, Snowling, Hulme, & Stevenson, 2003; Lonigan, 
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Burgess, & Anthony, 2000; McDowell, Lonigan, & Goldstein, 2007). However, in children older than 

preschool age, this is found to less frequently be the case. For example, Wagner et al. (1997) in a 

longitudinal study found that vocabulary was a unique predictor of phonological awareness from 

kindergarten to second grade but not from second grade to fourth grade. Interestingly, these are 

also the ages where the 5-7 cognitive shift is believed to be (Morrison et al., 1996). This suggests 

that phonological awareness may not predict reading abilities after seven years old.  

 

2.1.2 Phonological Awareness and Reading Multisyllabic Words 

Furthermore, regarding phonological awareness, the predictive power of this ability is 

thought to decrease as children grow in language proficiency (de Jong & van der Leij, 1999). 

Although, a longitudinal study by Juel (1988) following children from Grade 1 (aged 7 or 8), to Grade 

4 (aged 10 or 11) found that in the development of word reading, word decoding was found to be 

stable throughout. This suggests that the importance of phonological knowledge decreases and 

other mechanisms for decoding stay stable in replacement throughout these ages and cannot be 

accounted for by this idea of phonological awareness alone. Current studies find that other aspects 

can, in turn, factor into account such as morphology and prosody, which are largely ignored by 

current phonological hypotheses of reading and spelling development (Deacon et al., 2018; 

Holliman, Mundy, et al., 2017). 

Related to this, Dutch children possessing a transparent orthography were found to be most 

efficient at decoding simple phonetic patterns (Verhoeven & van Leeuwe, 2009). However, were 

not very efficient when decoding monosyllabic words with consonant clusters, and even less 

efficient at decoding polysyllabic words. This demonstrates that even when a language possesses 
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stable speech-sound patterns due to having a highly transparent orthography, the ability to decode 

multiple syllables is still impaired. Indicating that phonological awareness may not be responsible 

for decoding words that are multisyllabic despite having a transparent orthography which would 

facilitate the use of this mechanism more so than an opaque orthography would. This idea that 

phonology did not predict polysyllabic word decoding very efficiently in such a transparent 

orthography with simple sound to word mappings implies that phonology may not be a reliable 

predictor of multisyllabic word reading regardless of phonological awareness. This can be explained 

by knowledge of a more recently emerging metalinguistic skill- prosodic sensitivity (Heggie, Wade-

Woolley, & Briand, 2010; Holliman, Mundy, et al., 2017). 

Importantly however, and often remaining unacknowledged is the fact that little research 

into word reading aims to go “beyond just the use of phonics” instruction (Castles et al., 2018, p. 6). 

Ensuring that children have a good knowledge of phonology and an ability to manipulate both 

phonemes does not mean that children can become competent and confident readers, and the 

singular use of systematic phonics instruction alone is not supported both theoretically and within 

emerging literature of separate cognitive skills crucial to full competency in reading and spelling 

development. For example, the lexical quality hypothesis by Perfetti and Hart (2002) concludes that 

we need good phonological, orthographic and semantic understanding in order to have ‘higher 

quality’ representations that are more easily accessed when really reading and understanding a 

language, than when using phonology and semantics alone. This is considered critical for acquiring 

a successful oral vocabulary knowledge. This means that although letter knowledge is considered a 

precursor of alphabetic literacy and is strongly associated with phoneme awareness during 

preschool (Burgess & Lonigan, 1998; Carroll, 2004), there is also considerable evidence supporting 
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the importance of morphology for acquisition in letter knowledge and phonology. Conceptually, this 

is realistic within stage theory (Nunes, Bryant, & Bindman, 1997). 

Alternatively, a better reflective way to measure the impact of a skill regarding reading and 

spelling development is to assess what is responsible for deficits in that area. For this, there are 

certain scenarios where phonological awareness abilities can be concluded to affect reading, 

spelling or language acquisition on a permanent level. Most pertinently, this is demonstrated in 

deficits of learning to read, where weaknesses in phoneme awareness is concluded to be one of the 

most prevalent causes of difficulties (e.g. Rack, Snowling, & Olson, 1992; Vellutino, Fletcher, 

Snowling, & Scanlon, 2004). Therefore, to properly assess this contribution, we must look at the 

relationship between phonological awareness and deficiencies in language, reading and spelling. 

 

2.2 Morphology  

Morphology refers to the study of forms, with the term itself acting as a Greek-based 

parallel to the German Formenlehre (meaning the study of forms; Matthews, 1991). When directly 

relating to linguistics, morphology refers to the study of words. Matthews (1991) refers to 

morphology as the “branch of grammar that deals with the internal structure of words” (p. 9). More 

specifically it relates to the cognitive processes of how this is configured (Aronoff & Fudeman, 2004; 

O’Grady & De Guzman, 1997).  

Knowledge of morphology means that a word can successfully be divided into its smallest 

units of meaning (also known as morphemes). A morpheme being specified by three criteria (Coates, 

1999). Firstly, a morpheme must have a specific meaning, or function. Secondly, this meaning should 

be consistent throughout usage (e.g. in- meaning not, such as in incomprehensible). Thirdly, a 
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morpheme should be involved in a pattern of interchange (e.g. how fastest can be changed to faster 

and possess a similar meaning just through swapping -est to -er). 

Most importantly, morphemes fit specific purposes and can act in different ways depending 

on how they fit into language. This is because they can be classified as being ‘free’ or ‘bound’. A 

morpheme classified as free can form a word in isolation e.g. the use of the morpheme book in 

notebook. Whereas a bound morpheme cannot exist on its own e.g. the use of -s if it becomes the 

word notebooks (Coates, 1999). 

When further dividing up a word, the use of morphemic structure is still apparent, and words 

can be broken down into roots (or stems), and affixes. The root of a word is the core word which 

then has affixes placed onto it. For example, in the word undergraduate, graduate would be the 

stem, and under would constitute as an affix. The stem can be either simple (write), or complex 

(writing), and affixes can be present in many different forms. These are categorised as Prefixes, 

Suffixes, Circumfixes and Infixes, although only prefixes and suffixes are common in English and will 

be addressed within the current thesis. The relevant terminology can be explained here: 

 

 Prefix (e.g. re-): These are attached at the start of the word, to the front of the stem. 

 Suffix (e.g. -ed): A suffix is attached to the end of the stem, at the end of the word. 

 

Further from this, morphemes can also be categorised into whether they are lexical or 

grammatical. A grammatical morpheme is part of ‘inflectional morphology’ and designates the 

grammatical word form (such as -ed, or -s to indicate whether the word’s tense or whether it is 
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pluralised). Whereas lexical morphemes are referred to as ‘derivational morphology’. Derivational 

morphology is related to the process concerned with constructing a word form with relevant lexical 

meaning (e.g. definite when adding in- becomes indefinite; (Coates, 1999). Morphemes that pertain 

a derivational quality can be one of two types. This is class 1 or class 2 as specified by O’Grady and 

De Guzman (1997). Those that are class 1 can trigger a shift in stress assignment to the stem (e.g.  

changing inFORm to inforMATion), or certain orthographical components (e.g. deCIDE to deCISion), 

linking into a shift change relating to the prosody within the word (however this will be discussed 

later). Morphemes categorised as class 2 however do not change the root word in any format (e.g. 

care and careless). When a word contains derivational morphemes, it is referred to as a derivative 

or derived word due to the morphemic structure.  

When assessing morphological awareness, there are two key aspects that are studied. These 

are analytic and synthetic (Aronoff & Fudeman, 2004). Analytically forming the words means testing 

an ability to break the words down into meaningful components. Contrastingly, synthesis relates to 

piecing the smallest units together to form a word (Aronoff & Fudeman, 2004).  This is thought to 

reflect the two separate dimensions of morphological knowledge.  

Due to the adaptive role of morphology it is believed that a student’s vocabulary dramatically 

expands through the study of morphology, and combining knowledge of these important aspects, 

e.g. root words, affixes, inflection or derivation (Sparks & Deacon, 2013). Research relating to 

learning Latin roots demonstrates a large positive treatment effect for encountering novel words 

when compared to a control group, in both word recall accuracy and word meaning knowledge 

(Crosson, McKeown, Moore, & Ye, 2019). This suggests that the ability to utilise morphology when 
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decoding words can be incredibly helpful for decoding, as well as nurturing the accompanying 

comprehension.  

  2.2.1 Morphological Awareness 

Currently within the literature morphological knowledge is measured through 

morphological awareness. Morphological awareness is classified as a “conscious awareness of the 

morphemic structure of words and their ability to reflect on and manipulate that structure” (Carlisle, 

1995, p. 194).  

It is found by Chomsky and Halle (1968) that the English language is morphophonemic. 

Meaning there would be a strong relationship between accuracy in language production and 

awareness of both phonics and morphemes (e.g.  combining /heal/ + th becoming health). 

Consequently, we would expect sensitivity to phonemes and morphemes in combination to predict 

reading development. Therefore, we must look at and determine the true relationship between 

reading abilities and morphological awareness, whilst accounting for phonological awareness. 

A large body of research supports the idea that morphological awareness is required for 

successful reading development (Kirby et al., 2012). This is because, as previously mentioned, the 

stable knowledge that can be transferred through bases and prefixes denotes meaning, which are 

affiliated with comprehension and thought to be an important crux for reading development. 

Spanning the past decade, knowledge of how, whether and under which conditions morphological 

complexity can be broken down effectively through utilising smaller units and components when 

reading and spelling has dramatically expanded (see Amenta & Crepaldi, 2012 for a review). Of 

theoretical importance, it is also noted that morphological awareness has been found to associate 

certain phonemes with meanings through morphemes, and when reading it is easier to detect a 
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certain letter strings (the morphemes) to semantics. This means that a successful mental 

representation can be formed of the string, through both phonological and orthographic facilitation 

as well as meaning. This is specified explicitly within the lexical quality hypothesis (Perfetti & Hart, 

2002) and can be found to be linked to effective reading both within most theoretical accounts of 

both reading and spelling understanding as well as mass support within the literature (Deacon & 

Kirby, 2004; Ehri, 2005; Share, 1995). Evidence indicates that children are capable of using this 

awareness of morphology to decode complex words into small components when as young as 7 

years of age (Carlisle & Stone, 2005; Laxon, Rickard, & Coltheart, 1992). 

When initially assessing this relationship in younger children, Berko (1958) showed that 

children as young as 4 could successfully add inflections to pseudowords. With evidence from both 

Clark and Cohen (1984) and Jones (1991) supporting this and finding that children aged 4 and 5-

years old in Kindergarten could display competence with simple derivations when controlling for 

the potential confounding phonological shifts (e.g. electric to electricity). 

Originally studying the relationship between morphological awareness and reading ability, 

Brittain (1970) found that in 7 and 8-year olds, there was a significant relationship between 

performance on inflected pseudowords and reading achievement when controlling for IQ. This was 

similarly found by Leong (1989). Importantly, this relationship in recent literature, even when 

accounting for other important linguistic and cognitive factors such as phonological awareness, IQ 

and vocabulary, has been witnessed to be relevant over a large age span (Carlisle, 1995; Carlisle & 

Fleming, 2003; Carlisle & Stone, 2005; Carlisle, Stone, & Katz, 2001; Casalis, Colé, & Sopo, 2004; 

Casalis & Louis-Alexandre, 2000; Deacon & Kirby, 2004; Kieffer & Lesaux, 2008; Kirby et al., 2012; 

Nagy, Berninger, Abbott, Vaughan, & Vermeulen, 2003). Although, explicit morphological awareness 
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is not found to develop properly until second grade (Anglin, 1993), morphological awareness is no 

less implicitly demonstrated in kindergarten and first grade (e.g. Berninger et al., 2010; Treiman, 

Cassar, & Zukowski, 1994). Further from this, Mahony (1994) also found a positive relationship 

between morphological awareness and adolescents reading comprehension taken from their SAT 

scores, demonstrating that reading comprehension could also be linked to morphological 

awareness, as well as decoding ability.  

Recently, extensive research has found a link between morphological awareness and 

literacy outcomes, cross-linguistically as well as in English (Desrochers, Manolitsis, Gaudreau, & 

Georgiou, 2017). Readers with a good ability to manipulate morphemes show a good ability to 

identify meanings to words individually also (Carlisle, 2003; Kuo & Anderson, 2006).  With findings 

from a sizable pool of research indicating that morphological awareness contributes to reading 

competence (see Carlisle, 2003; Carlisle & Stone, 2005; Deacon & Kirby, 2004 for reviews). The 

priming effects of morphology are found to be important to reading in both studies of adults 

(Amenta & Crepaldi, 2012) and children (Beyersmann, Castles, & Coltheart, 2012; Quémart, Casalis, 

& Colé, 2011), even when accounting for potential effects of orthography (Quémart & Casalis, 2014). 

These findings are critical as they demonstrate clearly the importance of morphological awareness 

relating to reading ability (decoding) and understanding (comprehension) which, quite simply put, 

are both crucial skills for successful reading competence (Hoover & Gough, 1990; Rose, 2006; Taft, 

1985). Described by Bowers, Kirby, and Deacon (2010) as acting as a “binding agent” (p. 168) by 

pulling together orthographic, phonological and semantic aspects of word knowledge. Which will 

lead to the production of more stable and robust lexical representations. Correspondingly, a state-

wide assessment measure of reading in sixth grade students revealed that morphological awareness 

abilities significantly correlate to reading ability (Larsen & Nippold, 2007).  
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2.2.3 Mono- and Multisyllabic words  

Most importantly, when assessing the perceived contribution of morphological and 

phonological awareness, recent studies into the prediction of metalinguistic skills on reading and 

spelling must be sure to observe this relationship with particularly important subtypes of words. For 

example, the difference between mono-and multi-syllabic words are theoretically and logically 

documented and coherent. The difference between these word types can be seen through how 

separate their forms are, and therefore effecting the process required to deconstruct and 

understand longer or shorter words. These processes would vary from generic decoding efficiency 

at the phoneme level (e.g. d-o-g) for short words, to including higher working memory load as you 

are incorporating separate aspects such as morphemes, syllables, vowel reductions, schwa’s, onset-

rimes and stress changes (e.g. pe-DES-tri-an, pho-to-GRAPH-y, an-ti-DIS-eST-AB-lish-men-tAR-i-an-

ism). Therefore, to really understand the relationship of these skills, we must have research 

establishing how these different subcategories of words can interact with these metalinguistic skills 

in separate consideration. 

Newly emerging research into multisyllabic word reading has revealed the importance of 

morphological awareness over phonological awareness when predicting this word accuracy. A 

recent study using words containing 2- to 5-syllables revealed that morphological awareness but 

not phonological awareness was a unique significant predictor of accuracy and errors (Holliman, 

Mundy, et al., 2017). On top of this, similar findings with words that contain 2- to 4- syllables found 

that phonological awareness was significant, but it was not as significant as morphological 

awareness or suprasegmental phonological awareness (also known as prosodic sensitivity) when 

predicting multisyllabic word reading variance (Heggie et al., 2010; Holliman, Mundy, et al., 2017).  
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Currently, the most in-depth examination of reading, spelling and multisyllabic word 

knowledge was conducted by Holliman, Gutiérrez Palma, et al. (2017). This study consisted of 

ninety-three English-speaking children and aimed to examine the contribution of prosodic 

sensitivity to reading and spelling in early readers (5-6 years old). These findings revealed that 

phonological awareness accounted for the largest variance in reading (7.3%) with morphological 

awareness accounting for a close variance (6.7%) and prosodic sensitivity accounting for 3.8% of the 

variance in reading. When predicting spelling performance, phonological awareness accounted for 

the largest proportion of variance again (12.6%), morphological awareness accounted for 7% and 

prosodic sensitivity did not account for a unique variance in spelling. For this study however, the 

measurement of reading was from the British Ability Scales- III and this did not predesignate 

between multisyllabic and monosyllabic words, and instead used a combination. This means that it 

could not observe the difference between these separate classifications of words (as either 

monosyllabic or multisyllabic). Because of this, as a post hoc analysis, Holliman, Mundy, et al. (2017) 

assessed the difference in predictive values between the three skills (prosody, morphology and 

phonology) to multisyllabic word reading and monosyllabic word reading. This revealed that 

morphology accounted for 13.9% of the variance of multisyllabic word reading ability, and prosody 

accounted for a similarly large chunk of the variance of multisyllabic word reading abilities. Here, 

phonological awareness did not account for a variance in multisyllabic word reading.  

Moreover, from this, findings suggest that multisyllabic word knowledge moderated the 

relationship between morphological awareness and comprehension (Gilbert, Goodwin, Compton, & 

Kearns, 2014). These findings represent that morphological word knowledge is also important 

dependent on word type instead of just acting as a support strategy for poor readers and developing 

readers and spellers. These studies also imply that despite the contribution of phonology becoming 
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unapparent, and morphology increasing, there is also invitation to a third important metalinguistic 

skill as children come to decode these multisyllabic words. Prosodic awareness. 

 

2.3 Prosody (Suprasegmental phonology)  

It has been claimed across languages that tonal patterns in words should be classified as an 

important aspect of the phonological word (Edmondson & Bendor-Samuel, 1966; McCawley, 1970; 

Rowlands, 1959; Welmers, 1949). This has led to the idea that stress, timing, intonation, and 

rhythmic patterns are telling of a separate version of phonology – a suprasegmental version 

(Dowhower, 2009). Where segmental phonological awareness is awareness at a singular phoneme 

level, suprasegmental phonological awareness relates to the tonal sounds, time and loudness across 

multiple segments (Abe, 1962; Szczepek Reed, 2006) and is believed to impact upon understanding, 

context and meaning (to REcord vs listen to a reCORD), when even orthographic transcriptions 

cannot provide sufficient support for the intended meaning or utterance (Silverman et al., 1992).  

Prosody encapsulates stress, intonation, phrasal rhythmic patterning, and prosodic phrasing. 

Defined as the rhythm, tempo and stress of a language (Whalley & Hansen, 2006), it encompasses 

phrasing, pausing, tempo, rate, loudness and stress (Shriberg, 1993). Further being present at both 

a word and phrasal level, these items are believed to provide a prosodic structure templating the 

lexical representation in spoken word recognition (Lindfield, Wingfield, & Goodglass, 1999). 

English itself is a stress-timed language where speech rhythm is largely metrical 

(characterised by weak and strong syllables; Wood & Terrell, 1998).  A strong (stressed) syllable is 

characteristically louder and more forcefully articulated, higher in pitch and longer in duration 

(Graddol, Cheshire, & Swann, 1987). A weak syllable will often contain a reduced or abbreviated 
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vowel (e.g a shwa) articulated with less intensity. It is the combination of these sequences within 

words that are deemed to form the prosodic rhythm of language. Also known as speech rhythm.  

Speech rhythm refers to ‘the arrangement of syllables over potentially regular intervals of 

time’ (Szczepek Reed, 2006, p. 7), linking more heavily to the rhythmic patterning (during utterance), 

where stressed syllables are used as rhythmic beats. Regular beats are referred to as isochronous, 

and irregular beats are referred to as arhythmical, and this is a form of prosody which is researched 

for its impact on reading development. Speech rhythm as an aspect of language prompts further 

studies into rhythmic awareness for potential impact on reading and spelling. 

The production of prosodic changes affecting speech rhythm, tone, intonation and stress 

placement can be inducted by a singular change within the morphological structure of words, with 

most letter patterns that mark or change stress being morphemes (e.g. SIMple to simplicity; Arciuli, 

Rankine, & Monaghan, 2010). Simultaneously in the English orthography morphemes and stress 

patterns are both separable and related features (e.g. Jarmulowicz, Taran, & Hay, 2007). This 

suggests that sensitivity to prosodic features of language might have effects on word reading that 

are unique from those of morphological awareness. This relationship however could explain the rise 

in literature which demonstrates that orthography facilitates a well developing oral vocabulary 

(Ricketts et al., 2009) due to the interrelationship between morphemic structure and prosodic 

structure acting as a good framework, or mnemonic, for a good oral vocabulary and even reading 

outcome (Rosenthal & Ehri, 2008).  

Most new words that children encounter in the texts contain multiple morphemes (e.g. 

Nagy & Anderson, 1984) and are also multisyllabic (Baayen et al., 1995) and require stress 

assignment for reading aloud. Despite the entanglement of these two skills there have been only a 
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few separate investigations (e.g. Carlisle, 1995; Deacon et al., 2018; Holliman, Gutiérrez Palma, et 

al., 2017; Holliman, Mundy, et al., 2017; Whalley & Hansen, 2006) integrating an exploration of both 

prosodic awareness and morphological awareness to reading abilities as well as reading 

comprehension. Often these studies implore a mixture of controls wherein some may account for 

short term memory and non-verbal IQ (e.g. Nagy, Berninger, & Abbott, 2006; O'Reilly & McNamara, 

2007; Savolainen, Ahonen, Aro, Tolvanen, & Holopainen, 2008) and others may control for 

vocabulary or PA (e.g. National Institute of Child Health and Human Development, 2000; Verhoeven 

& Van Leeuwe, 2008), yet not many of these studies control for all of these in combination, despite 

all of these being known contributors to reading outcomes. 

 

2.3.1 Literature Related to Prosodic awareness/ sensitivity 

Recent explorations examine the influence of suprasegmental phonology as another 

linguistic skill that may influence reading acquisition (e.g. Calet, Defior, & Gutiérrez-Palma, 2015; 

Clin et al., 2009; I. Goodman, Libenson, & Wade-Woolley, 2010; Goswami et al., 2002; Gutiérrez-

Palma, Raya, & Palma, 2009; Harrison, Wood, Holliman, & Vousden, 2017; Holliman, Wood, & 

Sheehy, 2008, 2010a, 2010b; Whalley & Hansen, 2006; Wood, 2006). Prosody has been linked to 

reading comprehension (Miller & Schwanenflugel, 2008). 

  A recent meta-analysis was conducted by Wade-Woolley and Heggie (2016) looking at 

studies examining the impact of prosodic awareness on reading which found 10 studies matching 

this criterion. Reading outcome measures included standardized measures of word reading, non-

word reading, text or sentence level comprehension and composite variables of several reading 
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scores, with 2 using experimental measures (Defior, Gutiérrez Palma, & Cano-Marín, 2012; Holliman 

et al., 2008). 

Five of these studies found that prosodic awareness was a unique predictor of reading 

ability after phonological awareness. One reported that prosodic awareness significantly predicted 

phonological awareness. Two studies used reading composite scores as a dependent variable 

combining either word and nonword reading (Holliman et al., 2008), or word, non-word and 

comprehension (Clin et al., 2009). Both of these studies report prosodic awareness as a unique 

predictor of reading after phonological awareness. Overall evidencing that prosodic awareness 

contributes to reading that is not dependent on phonological awareness and is unique from this. 

However, the differences in methodology and limitations in study size makes this harder to 

generalise. Although more recent research has contributed to this and this rising level of research 

also implicates that children with reading difficulties may be less sensitive to stress as well as less 

aware of morphological rules when attempting to decode multisyllabic words (Clin et al., 2009; 

Jarmulowicz, 2016).  

Most recently, prosodic sensitivity was not found to make a significant independent 

contribution to word reading, text reading accuracy, and reading comprehension of a reading 

measurement containing both mono- and multi-syllabic words (Deacon et al., 2018), with others 

finding that when focusing more distinctly on reading multisyllabic words, morphological awareness 

and  prosodic sensitivity played important predictive roles (Holliman, Mundy, et al., 2017), even 

more so than phonological awareness (Holliman, Gutiérrez Palma, et al., 2017; Holliman, Mundy, et 

al., 2017). This means that there is currently little indication as to what role prosodic awareness 

plays with reading, with a higher implication that prosody can play a role with multisyllabic words, 
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and also including in those with reading difficulties (Holliman et al., 2008). Although through 

methodological restrictions, prosodic sensitivity has not demonstrated an explicitly measured 

significant relationship to multisyllabic reading (Holliman, Mundy, et al., 2017), despite rhythmic 

training being found to predict longitudinal spelling development (Lundetræ & Thomson, 2017). 

A recent model assessing the relationship between prosodic sensitivity and early literacy 

looks at the nature of the relationship that prosody pertains to spelling and reading (Holliman, 

Critten, et al., 2014). This research finds that prosody has an indirect relationship to spelling and 

reading through vocabulary and rhyme, respectively, and no direct relationship. Yet, Holliman et al 

2017’s findings suggest that, prosodic sensitivity seemed to have a more direct relationship than 

this model suggests specifically in relation to multisyllabic word reading. This could be due to the 

syllabic nature of the word, or even the phase of development that a child may be in. Therefore, it 

is important for this to be explored within the current study. 

 

2.4 Interventions focusing on multisyllabic word reading 

Interventions for multisyllabic word reading appeared in order to allow for an intervention 

specifically to address words harder and more elaborate for children to decode. The following 

sections aim to summarise the effectiveness of multisyllabic word reading interventions such as; 

Speech rhythm interventions, The LANGUAGE! Program, Syllable Skills Instruction Curriculum, 

Phonics Strategy program (PHAST), and ‘Every Syllable Has At Least One Vowel’ (ESHALOV). Further 

looking at whether they prove to affect children’s literacy competency at a higher level. 
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2.4.1 Multisyllabic word interventions 

Word syllabification emerged as a method to divide words into easier and more manageable 

chunks, often by dictionary makers as a method to assist students in reading and spelling. Many 

conceptual papers and studies have materialised supporting the importance of skills encapsulating 

the ability to compute words relating to their syllabic constructs. These include advancing the 

knowledge of syllable patterns, syllabic steps and rules, and patterns involved in accenting (Archer, 

Gleason, & Vachon, 2003; Bhattacharya & Ehri, 2004; Gillingham & Stillman, 1997; McFeely, 1974; 

Moats, 1999, 2000; National Institute of Child Health and Human Development, 2000). Children’s 

ability to read multisyllabic words proves vital to their reading development with multisyllabic words 

accounting for 90% of the English language (Baayen et al., 1995), and on average being exposed to 

10,000 new multisyllabic words in year (Share, 1995). 

In order to achieve this, current literature has proposed intervention strategies and 

curriculums dedicated to strengthening knowledge of word syllabification, and in turn, 

strengthening multisyllabic word reading ability. These have been completed with the aims of 

having an overall more positive effect on children’s ability to read and spell. 

This paragraph aims to evaluate how effective or ineffective interventions focused on 

improving syllabification knowledge are in the literature, and therefore to see which strategies are 

most effective when implemented to help increase children’s ability to read multisyllabic words. To 

understand which interventions are effective for boosting children’s ability to read these words can 

give us an insight into what, when targeted, likely predicts and can have impact on potential deficits 

when reading and spelling multisyllabic words.  
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 2.4.1.1 Speech Rhythm intervention 

Rhythm based interventions thus far have consisted of training at both a speech-based 

learning level and a non-speech-based learning level, where dyslexic children have been found to 

improve on spelling, PA, single word reading and nonword reading (Thomson, Leong, & Goswami, 

2013). Similar tasks using struggling readers when offering tasks incorporating tapping exercises, 

same–different judgments of tempo and rhythm, rise time discrimination, clapping to a beat, 

answering questions on the rhythm of poetry and speech rhythm did not find significant group 

differences (Bhide, Power, & Goswami, 2013). 

More recently, and specifically focusing on speech rhythm, an intervention study by 

Harrison et al. (2017)  found that in comparison to a traditional phonological awareness-based 

intervention, children receiving speech rhythm-based intervention showed more significant 

immediate and longer-term gains than those in the phonological awareness control group. This type 

of intervention has not been explicitly assessed for multisyllabic word literacy development 

however, despite the implication of prosody and speech rhythm for multisyllabic reading, this is an 

area which would result in multiple gains from become further explored and developed. 

 

 2.4.1.2 The LANGUAGE! Program 

One approach to targeting multisyllabic word reading is The LANGUAGE! Program (Greene, 

1996; Moats, 2004). This program is based on targeting multiple language components for 

adolescents found reading significantly below grade level, encompassing explicit instruction of how 

to analyse, read and spell words with six-syllable patterns: closed (e.g., combination), open (e.g., 

vacation), vowel combination (e.g., spreader), r-controlled (e.g., imperious), VC-e (attribute), and 
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consonant-le (e.g., whistle). Gains reported by Greene (1996) include improvements in oral reading 

rate and accuracy, reading comprehension, spelling, and word identification for minority students 

aged 13 to 17 when compared to a non-treatment control group. With Moats (2004) finding 

significant gains for students’ reading and spelling on standardized tests in grades 6, 7, 8 and 10. 

 

 2.4.1.3 Syllable Skills Instruction Curriculum 

Syllable skills instruction curriculum, produced by Diliberto, Beattie, Flowers, and Algozzine 

(2008) incorporates the same six syllable types as The LANGUAGE! Program, whilst also including 

instruction of specific steps for syllabification and rules for syllable division, regarding identification 

of affixes and matching the letters in the word base to various syllable types. This curriculum was 

supplementary to a Direct Instruction phonics curriculum. As a syllable-based training program, this 

curriculum yielded gains for remedial reading students in word reading for students in grades 6, 7 

and 8 compared to a control group. 

 

 2.4.1.4 Phonics Strategy Program, PHAST 

The multilevel Phonics Strategy Program (PHAST) as described by Lovett, Lacerenza, and 

Borden (2000) is aimed at helping upper elementary and middle school students. Those with severe 

reading difficulties are taught to “sound out” certain syllables, categorised as one-syllable “key 

words”. The “key words” contain frequent orthographic rimes (e.g., rain, luck). This is because these 

are often used as spelling anchors when writing longer words.  
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 2.4.1.5 “Every Syllable Has At Least One Vowel”, ESHALOV 

A clever mnemonic devised to address multisyllabic word reading is the “Every Syllable Has 

At Least One Vowel” intervention (O’Connor, Beach, Sanchez, Bocian, & Flynn, 2015). This requires 

students to underline the positions of the vowels in words (e.g. intervention, unreadable) and join 

any vowel digraphs (“vowel teams”) into a singular unit. Students would then identify the known 

prefixes and affixes used (e.g. un-, -tion, -able), helping them break it down by identifying how many 

syllables to expect based on the amount of vowel units present in a word, and making it far easier 

to decode and break into decoded units: un – read – able, or in – ter – ven – tion.  

 

2.4.2 Implications  

These previous findings, theories and interventions lead to implications that both 

morphological awareness, prosodic awareness and phonological awareness can offer unique 

significant contributions towards both reading and spelling of multisyllabic words. It has been 

highlighted specifically that this is important within children during development from the ages of 

7 years old to 11 years old and can even be used to assist with reading and spelling development 

within those who struggle with literacy skills (e.g. dyslexia and DLD).  Which can lead to higher word 

fluency when reading and spelling.  

 

2.5 Summary, Rationale and Outstanding Questions 

To summarise, we can see that phonological awareness and morphological awareness are 

important for the development of reading and writing skills in children, this is robustly supported 
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within monosyllabic words (Deacon et al., 2018), and is more recently being linked to multisyllabic 

words. With more recent literature revealing that prosodic sensitivity could now link to reading 

ability (Holliman, Gutiérrez Palma, et al., 2017; Holliman, Mundy, et al., 2017; Holliman, Williams, 

et al., 2014), although there is little to no evidence assessing this with spelling ability and 

multisyllabic words, and a small amount of literature focusing on rhythm as a predictor of spelling 

in general (Lundetræ & Thomson, 2017). This leaves the following research questions unanswered 

as well as setting the basis for the rationale and hypotheses explored within the current research: 

 

1. Does phonemic awareness, prosodic awareness and morphological awareness predict  

accuracy of reading multisyllabic words in children? 

2.  Does phonemic awareness, prosodic awareness and morphological awareness predict 

accuracy of spelling multisyllabic words in children? 

3. Is there an effect or difference in performance on these tasks across year groups? 

 

In the present study children aged 7-10 completed a battery of assessments including 

phonological awareness, prosodic sensitivity, morphological awareness, multisyllabic word reading, 

multisyllabic spelling. Whilst employing control measures in order to look at the predictive values of 

each metalinguistic skill in turn on multisyllabic word reading and multisyllabic word spelling 

separately. 
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Based on previous results, it was hypothesised that multisyllabic word reading ability will be 

significantly predicted by a unique contribution from phonological awareness, morphological 

awareness and prosodic awareness. As for multisyllabic word spelling ability, there is implication 

that both phonological awareness and morphological awareness would display a significant direct 

contribution to accuracy, however the role of prosodic awareness towards this is unknown and may 

provide a significant contribution due to its hypothesised role of bonding meaning to spelling (Ehri, 

2005, 2018). We are expecting that these relationships will be positive, for example we believe that 

a better performance in phonological awareness would link positively in relationship to multisyllabic 

word reading etc. 
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Chapter 3- Methodology 

 

3.2 Methodology from the Holliman et al., (2017) study 

The current methodology was adapted from Holliman, Mundy, Wade-Woolley, Wood and 

Bird (2017). In this study, Holliman, Mundy, et al. (2017) sought to establish the relationship 

between three metalinguistic skills (prosody, morphology and phonology) and the reading of 

multisyllabic words. Three key questions were explored: 

 

1) Does prosodic awareness make a significant direct contribution to multisyllabic word 

reading accuracy?  

2) What are the most frequent types of decoding errors made during multisyllabic word 

reading? 

3) Is prosodic awareness significantly related specifically to the number of stress 

placement errors made during multisyllabic word reading? 
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In order to analyse this, Holliman, Mundy, et al. (2017) measured prosodic awareness, short-

term memory, vocabulary, phonological awareness, morphological awareness and multisyllabic 

word reading. Prosody was measured using the DEEdee Task (Whalley & Hansen, 2006). Short Term 

Memory was measured using the Digit Recall forwards subtest from the British Ability Scales II 

(Elliot, Smith, & McUlloch, 1996). Vocabulary was measured using the British Picture Vocabulary 

Scales II (Dunn, Dunn, Whetton, & Burley, 1997). Phonological awareness was measured using the 

Spoonerisms subtest of the Phonological Assessment Battery (Frederickson, Frith, & Reason, 1997). 

Morphological awareness was measured using the morphology task (Duncan, Casalis, & Colé, 2009). 

Lastly, Multisyllabic word reading was measured using the multisyllabic word reading task  (Heggie 

et al., 2010). 

There were some limitations with this research which we felt we could improve upon. When 

measuring morphological awareness Holliman, Mundy, et al. (2017) used a very small number of 

items and included words which were already morphologically complex as the root, making it more 

difficult to transform into another morphologically complex word. It further included both 

derivations and inflections but did not differentiate between these, whereas the task we replaced 

this with contained words which were separated by derivations and inflections and each list was 

much longer in length, as well as ensuring that it did not contain words which were too 

morphologically complex at root.  

As a whole the Holliman, Mundy, et al. (2017) did not include a measure of non-verbal IQ, 

or general reading and pseudo word reading ability, which we included in this study as control 

variables. However, their study did include a measure of short-term memory which was also used 

within the current study as a control variable. Their paper further included a measure of vocabulary 
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which will be changed within the current study in order to be administered alongside the measure 

of non-verbal IQ which has been added and included within the current study due to their reliability 

within the same task. 

The original Holliman, Mundy, et al. (2017) paper also only included one short measurement 

of phonological awareness, whereas the current study aims to increase the amount of depth our 

measurement of phonological awareness delved into, in order to match the increased length of the 

morphological awareness task, as well as allowing for two different subcategories that we could 

optionally include in any sub analysis if necessary.  Using a longer version of this task from a different 

battery will also provide an alternative research perspective in the current study in order to measure 

consistency of the findings as well as replicability with other assessments.  

To keep some consistency however for the more under researched metalinguistic skill of 

prosodic awareness, we adopted the same measurement of prosodic sensitivity to ensure a look at 

the replicability of these findings. This is also the most widely used and currently the most reliable 

measurement for prosodic awareness within the literature and will therefore be used for 

replicability and consistency within the current study. An attempt will also be made to include a 

potential secondary measurement for prosody, in order to see whether another reliable measure 

of prosodic sensitivity can be produced and whether these will have similar results.  

Moreover, relating to multisyllabic word accuracy, Holliman, Mundy, et al. (2017) did not 

include a measurement of spelling which has gone generally under researched in the literature. 

Therefore, an attempt will be made to produce a measurement aimed at gaining accuracy on these 

types of words. For multisyllabic word reading we also sought to add to the current multisyllabic 

word reading task used by Heggie by adapting it to include a section in order to gain accuracy 
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measurements for multisyllabic word spelling, and improve on the low frequency words currently 

in this task which were implemented by the original authors to induce error. 

 

3.3 Recruitment and Ethical Considerations 

The correct ethical considerations and recruitment methods were adhered to thoroughly 

throughout the entire process regarding this study, from recruitment to finishing. All participants’ 

data was completely anonymised 2 weeks after data collection was finished to allow for correct data 

inputting, as agreed through ethical approval. All consent forms, questionnaires and data was also 

stored separately in locked filing cabinets both throughout and after data collection as stated and 

approved by Coventry University’s Ethics Committee.  

 

3.3.1 Ethical Considerations 

The current study was approved by the Research Governance of Coventry University Ethics 

Committee and complies strictly with both the University’s Principles and Standards of Conduct on 

the Governance of Applied Research (2010) and the British Psychological Society’s Code of Ethics 

and Conduct (2018) (see Appendix 1). Data was collected from February 2018 to June 2018. 

 

3.3.2 Recruitment  

Participants for the study conducted here were all recruited from Primary Schools in the 

West-Midlands, UK. Headteachers were initially contacted with an appropriate Gatekeeper letter 

relevant to their school (Appendix 2). Once first contact was received from the school to register 
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their interest, the headteacher was then sent a copy of the parent information letter (Appendix 3), 

consent form (Appendix 4) and parent questionnaire (Appendix 5). If requested, a face to face 

meeting was then held with the school in order to talk through these forms and the formal 

procedure, if otherwise requested, the headteacher would receive this information through email 

for approval instead. The parental information sheet, consent form and parent questionnaire were 

all then taken to the school to be distributed to parents of the agreed upon year groups in order to 

gain parental consent. Forms were then collected within two weeks by the researcher. Times that 

were mutually convenient for data collection for both the researcher and the school were then 

agreed upon.  

Once the researcher entered the school they were formally introduced to the children by 

teachers. The researcher would then inform the children as to what they would be doing both 

verbally and on an information sheet and informed that they would withdraw from participation at 

any point throughout the study. Children’s assent was then gathered (Appendix 6). Those who did 

not wish to participate were then removed from the list for data collection, and those who were 

happy to participate would be collected from their classrooms to start data collection.  

Children’s behaviour was observed throughout in order to ensure that there were no signs 

of distress or discomfort during testing, ensuring all children were happy during participation. 

Children were also given a sticker after certain sections and tasks were completed which they were 

not aware of when giving their assent, and which was therefore not used as an inducement to 

participate.  
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3.1 Introduction  

This section provides an overview of the methodology used for the current study as well as 

giving an overview of the participants, procedure and measurements used. Most of the tests used 

have been standardised or used and validated in studies previously, with all reporting good internal 

reliability using Cronbach’s alpha.  

Two tasks have been created, and one task updated for use in this study due to a lack of 

existing measures considered adequate to examine the purpose and aims of the current research. 

These will be thoroughly examined with only those possessing adequate internal reliability and 

inter-rater reliability being used for analysis. All tests used will be outlined in this section and all 

were administered in the same order, using the same procedure and the same instructions. 

 

3.4 Participants 

 70 Children aged 7 to 10 were recruited from 2 primary schools in the West Midlands in the 

UK. The children were opportunistically sampled from Year 2 (n= 11), Year 3 (n= 31), Year 4 (n= 17) 

and Year 5 (n= 11). 28 Males and 42 Females constituted the current sample with an overall age 

range of 7 Years 0 Months – 10 Years 7 Months (M= 8 years 6 months, SD= 1.10). The age ranges of 

the year groups are, 7 years 0 months – 7 years 4 months for Year 2 (M=7 years 2 months, SD= 0.19), 

7 years 4 months- 8 years 8 months for Year 3 (M=7 years 8 months, SD= 0.53), for 8 years 1 month- 

9 years 9 months for Year 4 (M=8 years 9 months, SD= 0.39), and 9 years 9 months – 10 years 8 

months for Year 5 (M= 10 years 2 months, SD= 0.51). 
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Areas included parents from low to medium socioeconomic backgrounds, and both schools’ 

proportions of pupils eligible for free school meals is above and well-above average. Both schools 

Ofsted reports were classed as ‘Good’. The proportion of pupils with special educational needs 

and/or disabilities was considered above average for both schools. The first languages of the 

children were predominantly English; however, some  children were bilingual in familial languages 

which included Polish (n=3), Bulgarian (n=2), Arabic (n=2), Tigrinya (n=2), Lingala (n=1), Somali (n=1), 

and French (n=1). With one child trilingual, including knowledge of Dutch and Twi (n=1). 

In the current sample 6 children were diagnosed as having Special Educational Needs (SEN), 

these included ADHD, Dyspraxia or Glue-ear. Children who were diagnosed with Special Educational 

needs were not excluded from any analysis unless specified in order to observe whether their 

inclusion made a difference and ensure a general normative sample that can represent any primary 

school at any time. This inclusion will be specified in the relevant chapter and when encountering 

that specific analysis, in order for any differences to be observed, although it is not anticipated to 

be a big difference in outcome. All 70 participants were included in the analyses unless specified. 

 

3.5 Procedure  

Children were tested in quiet corridors outside of their classrooms or in a quiet room.  The 

assessments were presented in the same order to all participants. Firstly, the spelling task was 

completed in small groups of 2 to 4 children for those identified from ‘average’ to ‘over-performing’ 

in these subjects by class teachers, or for those who required more one-on-one assistance. Those 

may struggle more were tested in groups of 2. Those who displayed any extreme difficulties were 

tested one-to-one by the primary researcher. All testing following this was completed one-to-one.   
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The children, once all tasks were completed, were presented with a debrief sheet which was 

explained to them both verbally and in written form (Appendix 8). Of which they were informed as 

to what exactly the study is looking at and again reminded that they still had a right to withdraw. If 

they were unhappy to proceed, they were encouraged to circle a sad face, but if they were happy 

to still be a part of the study to circle a smiling face. Those who circled a sad face would not have 

their data used for analysis and their data would be removed as soon as possible. During this all 

children were given a debrief sheet to hand to their parents informing their parents of the aims of 

the study and informing them of their right to withdraw (Appendix 7). 

 

3.6 Test Battery 

The testing occurred in four to five separate fifteen-minute instalments over two to three 

weeks for all children, all tasks were completed individually apart from the spelling task which was 

completed in groups of 2 to 4. The order of assessments given was specifically lain out and chosen 

to determine that participants could not be influenced by priming effects of specific words in certain 

cases, and so that the tasks could offer maximum engagement and comprehension. The order of 

presentation is as follows: 

The assessments were divided into five separate blocks. These were divided by task 

requirement. Firstly, block one comprised of solely the spelling task to ease children into working 

with the researcher. The second tasks focused on the children’s reading abilities comprising of both 

the Diagnostic Test of Word Reading (Forum for Research in Literacy and Language, 2012) and the 

adapted Multisyllabic word reading task. Block three focused on the two prosody tasks starting with 

The DEEdee Task (Whalley & Hansen, 2006), progressing to the Three Mountains Task, with one 
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phonology task afterwards (the Non-word blending subsection of the CTOPP). Block four contained 

the Morphological Awareness Task and the Recall of Digits Forward task to measure morphological 

awareness and short-term memory. Lastly, block five consisted of the Wechsler Abbreviated Scale 

of Intelligence II, ensuring that both vocabulary and non-verbal IQ were obtained, and the child 

debriefed. The measures used are explained below. 

 

3.6.1 Word Reading Performance 

Word Reading performance was measured using two tests, the Diagnostic Test of Word 

Reading Processes (Forum for Research in Literacy and Language, 2012), and the Multisyllabic Word 

Reading Task, (adapted from Heggie et al., 2010; and Holliman, Mundy, et al., 2017). A measure of 

reading comprehension was not adopted in the current study, because we aim to mainly assess the 

contribution of predictors for multisyllabic word reading and spelling specifically.  

 

3.6.1.1 Single word and non-Word Reading Ability  

The Diagnostic Test of Word Reading Processes (DTWRP) was used in order to assess 

children’s single word reading. As well testing for Regular word reading this also measures ability 

for reading non-words and irregular words, as well as providing a measure of reading age. The 

DTWRP requires children to read 30 irregular words, 30 regular words and 30 non-words out loud, 

with a discontinuation rule of 5 errors. 
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3.6.1.2 Multisyllabic Word Reading Ability  

The Multisyllabic Word Reading Task (MSWRT) was used to assess children’s abilities to read 

Multisyllabic words at varying syllable lengths. The current study has adapted this task from Heggie 

et al., (2010). Currently, the MSWRT produced by Heggie et al., (2010) comprises of a 50-word list 

spanning from 2-syllables to 6-syllables (10 words under each syllable length), of intentionally very 

low frequency words, to allow for a wide range of word reading errors (pertinent to conducting an 

error analysis). The current study has adapted the MSWRT list by deconstructing the original 50-

word list and reducing it to 25 words in length, as well as including a separate higher frequency word 

list, also 25 words in length. If both lists are combined this will also be specified, although the main 

focal measure of Multisyllabic word reading will use the High frequency word list allowing for better 

accuracy scores (see table 3.1). 

 

Table 3.1 List of Low frequency Multisyllabic word reading words adapted from Heggie et al., 

(2010) 

 
2 Syllables 3 Syllables 4 Syllables 5 Syllables 6 Syllables  
Fissure Audio Certificate Undergraduate Autobiography  
Abode Profusion Incessantly Antagonism Internationally  
Deceit Enigma Mediocre Aristocracy Incomprehensible  
Urchin Heresy Salamander Inexperience Meteorology  
Monsoon Demeanour Aviator Veterinary Infinitesimal 

Frequency Mean=  2.964 2.976 2.942 2.962 2.942 

Frequency SD= 0.253 0.365 0.679 0.390 0.705 

 

The steps taken to construct both Multisyllabic word reading lists were as follows. Firstly, 

relating to the Low Frequency multisyllabic word reading task list, the accuracy scores from 
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Holliman, Mundy, et al. (2017) were gleaned for all 50 words and then divided between syllable 

group. This was then placed into an order determined by the accuracy of children from Holliman, 

Mundy, et al. (2017)’s study, from highest accuracy to lowest accuracy. Every second word was then 

taken from the list and removed, meaning that 5 words were left at random in each syllabic 

category. For the remaining 25 words, the frequencies were then obtained using the children 

subcategory of the SUBTLEX database (van Heuven, Mandera, Keuleers, & Brysbaert, 2014) to 

ensure they were similar across syllables (from 2 through to 6). The similarity in frequency was 

tested through T-tests. Any words which meant that the lists were not similar in frequencies across 

syllables were removed and replaced by words with a more similar frequency (from those left in the 

previous corresponding syllable list). The resulting similarities between frequency scores for the Low 

frequency Multisyllabic word reading task syllable lists were extremely good upon finishing, ranging 

from p< 1 and p< 0.92 in similarity across syllable lengths. This was then checked for word letter 

lengths also. The final mean frequency of the low frequency list was 2.95. Refer to Table 3.2 for the 

final high frequency word list and Appendix 12 for item level frequencies.  

 

Table 3.2 List of High frequency Multisyllabic word reading words  

 
2 Syllables 3 Syllables 4 Syllables 5 Syllables 6 Syllables  
Naughty Exercise Adoration Occasionally Responsibility  
Arrive Calendar Accompany Mathematician Individually  
Limit Occupy Guarantee Dramatically Availability  
Mature Imagine Information Opportunity Revolutionary  
Harass Remember Identity Pronunciation Accountability 

Frequency Mean=  3.954 3.996 3.966 3.92 3.934 

Frequency SD= 0.791 1.63 0.937 0.775 0.498 
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This secondary and novel high frequency Multisyllabic word reading task list was developed 

by looking through the Government’s National curriculum in England for Spelling (Department for 

Education, 2014). Words were then selected from the appropriate word lists to assess syllable length 

and word frequency was determined using again the children’s subset of SUBTLEX (van Heuven et 

al., 2014). Words were then placed into their categorised syllable length along with their frequency 

numbers and narrowed down to account for words that would equate to similar frequencies across 

the syllable lengths, and word lengths. A T-test was then done to determine whether the 

frequencies were within good boundaries of one another, these ranged from .91 to .99. Final mean 

frequency for this list was 3.95. Both lists were then checked by two independent researchers within 

Coventry University’s research department for appropriate length, morpho-phonemic structure, 

irregularities and general appropriateness. 

Refer to table 3.2 for the final high frequency word list. T-tests conducted between the word 

lengths of both lists concluded that word lengths were p< 0.96 similar. The final task presented to 

the children during testing can be seen in Appendix 9. The overall Cronbach’s alpha for this novel 

High frequency Multisyllabic word reading task was α= .91. Cronbach’s alpha for the adapted Low 

frequency Multisyllabic word reading task was α= .89. A combination of both lists yields an internal 

reliability of α= .95 

 

3.6.2 Vocabulary and Cognitive Ability (IQ) 

Verbal and non-Verbal cognitive ability was measured using the Wechsler Abbreviated Scale 

of Intelligence II (WASI-II; Wechsler, 2011). This test provides an age appropriate measurement for 

children’s abilities, both verbal and non-verbal, and consists of four separate tasks. Children’s 
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abilities are measured on block design, vocabulary, matrix reasoning and similarities. A raw score 

was given for each section and standardised scores were calculated once testing was finished.  

 

3.6.2.1 Block Design 

During the block design test, children are presented with cubed blocks which consist of two 

red sides and two white sides, and two half red and half white side. Children start with 2 blocks and 

are shown a picture of a pattern that can be reproduced with these. An example of how to produce 

this pattern with the two blocks is then given by the administrator.  The children were then required 

to produce this pattern themselves and were timed using a stopwatch. The administrator is 

responsible for demonstrating the first four items, from then the children are required to produce 

the design using the pattern displayed using the pictures for reference. These items become more 

difficult and increase from two blocks, to four blocks, to all nine blocks. Children would then receive 

marks based on the amount of time taken to complete the pattern, and also on accuracy. Each item 

would only be completed as finished when the children tell you that they are finished. The 

assessment contains thirteen items in total however the discontinuation rule is applicable after two 

consecutive scores of zero. Meaning that not all children would progress through to use nine blocks 

if finishing with an inaccurate pattern or if running out of time. 

 

3.6.2.2 Vocabulary 

During the Vocabulary assessment, children are first presented with a picture (e.g. a 

goldfish) and asked to name the item in the picture. Once the three separate photographs have 
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been named, children are then presented with a list of 6 words (e.g. shirt). Children are then asked 

to explain to the administrator what each word is. The difficulty of these words increased 

throughout, including thirty-one items, and the discontinuation rule would be after three incorrect 

or insufficient answers as according to the ‘Vocabulary’ sector of the WASI-II manual. Children who 

were aged 7-11 would be required to stop at after item 25, however children who were aged 12-14, 

would be required to stop after item 28. Scores would be 0, 1 or 2 based on the quality of the 

responses as a reflection of vocabulary understanding, with a discontinuation rule of 3 incorrect in 

a row.  

 

3.6.2.3 Matrix Reasoning 

For the matrix reasoning assessment, children were tested for their ability to identify an 

item in a sequence. To do this, children are presented with four little squares assembled as a square, 

with five little squares in a straight horizontal line at the bottom. Each square has different pictures 

of symbols within them. In the larger square, three squares had pictorial symbols displayed within 

them, and one square would be presented as empty/ with a question mark in it. The bottom line of 

pictorial symbols would then have one corresponding picture that could be located in the empty 

square. Children would then be required to decide which picture would go in the gap to finish the 

sequence within the square.  
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3.6.2.4 Similarities 

During the similarities assessment, children would be presented by two pictures that were 

related to one another (e.g. A pig and a dog). It would be explained to the children that they are 

similar because they are both animals. A horizontal line of pictures at the bottom of the page would 

then be pointed out the child, and the administrator would then prompt the children to address 

that one of the pictures was an animal too, similar to the pig and the dog. After the first three graphic 

based items were up, children were then verbally told two words and asked to tell the administrator 

how these words were similar. Children would then be marked on the accuracy and quality of their 

response as according to the ‘Similarities’ section of the WASI-II. Scores could range from 0, 1 and 2 

as outlined in the manual. The entire list consisted of twenty-four items in total with a 

discontinuation rule of three incorrect in a row. Children who are aged 8 or below were required to 

stop at item 22, but children who were 9 or above can continue to the last item 24 unless they meet 

the discontinuation rules. 

 

3.6.3 Short-Term Memory 

3.6.3.1 Recall of Digits Forward 

To measure short term memory, like the Holliman et al methodology, the recall of digits 

forward subtest from the British Ability Scales II (BAS2; Elliot et al., 1996) was used. This provided 

an adequate measure of children’s short-term memory capacity. For this assessment, children 

would be required to hear a sequence of numbers read aloud by the administrator and repeat these 

numbers back in the exact same order. Digit strings varied from a length of 2 digits to a length of 9 

digits. Children would receive one point per accurate recollection and no points for an inaccurate 
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recollection. The task was administered in blocks with a discontinuation rule of only one or less point 

in a block. The total score would be out of 36.  

 

3.6.4 Phonological Awareness 

Phonological Awareness was tested using both the Blending Non-words subtest and Elision 

Subtests from the Comprehensive Test of Phonological Processing (CTOPP; Wagner, Torgesen, & 

Rashotte, 1999).  

 

3.6.4.1 Non-word blending subtest 

The Non-Word blending subtest required children to listen to chunks or sounds from 

nonsense words and put these sections together to produce a whole non-word. For example, they 

would hear ‘h-e-k-o-b-I’ and would be asked to pair this together in order to produce the correct 

response of ‘hekobi’ (pronounced as ‘heck-oh-bee’). Children would receive one point for each 

correct response and no points for an incorrect response.  This task consisted of 30 items with a 

discontinuation rule of three incorrect responses in a row.  

 

3.6.4.2 Elision subtest 

The Elision subtest required children to repeat a word (e.g. ‘cowgirl’), and then say the 

aforementioned word without saying a certain section (e.g. saying ‘cowgirl’ without the word ‘girl’). 

Not all items were compound words in this task. Children would complete 34 items, and would 
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receive a point for each correct response, and a zero for incorrect responses. With a discontinuation 

rule of 3 consecutive scores of zero. 

 

3.6.5 Morphological Awareness 

3.6.5.1 The morphological awareness task  

Morphological Awareness was measured using the Derivations subtest of The 

Morphological Awareness Task (Breadmore, Deacon, & Chen, in prep- 2019). This task requires 

children to finish a listen to and input the last word of a sentence, using the correct derivation. For 

example, the children are told the word will be happy and that they may have to change it a little 

bit, they then here the sentence, ‘Ava is happy, she is playing…’, with the correct answer being 

‘happily’ (See Appendix 10 for the stimuli for this task). This list consists of twenty-five items with 

no discontinuation rule. Cronbach’s alpha for this subtest in the current study is .80.  

 

3.6.6 Prosodic Awareness 

3.6.6.1 The DEEdee Task 

To measure prosody and continue using similar methodology to Holliman, Mundy, et al. 

(2017) the The DEEdee task (Whalley & Hansen, 2006) was used as a measurement of prosody, 

which is one of the most widely used measurement system by researchers to date. This task requires 

children to hear the title of a film or a fairy-tale or nursery rhyme, and then hear two sound patterns, 

with one having the same stress pattern as the title that was heard, and one that relates to a 

different title.  For example, they would hear the title ‘Lady and the Tramp’ and then hear two 
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DEEdee phrases, one would retain the prosodic structure of the original phrase heard e.g. DEE-dee-

dee-dee-DEE, and the other did not e.g. DEE-dee-DEE-DEE-dee (See Appendix 11). The task consists 

of eighteen items as well as two practices, with no discontinuation rule. So far this has one of the 

highest reliabilities for a measure of prosody, with Cronbach’s alpha reported as equalling .66 in the 

Holliman, Mundy, et al. (2017) study. This task, in the current study, resulted in an internal reliability 

of .59.1 

For the DEEdee task the original Cronbach’s alpha reported at .46, and 4 items removed to 

increase Cronbach’s alpha to .59. This was the highest that Cronbach’s alpha could achieve for the 

DEEdee task. Upon further analysis, it was discovered that Cronbach’s alpha could differ quite highly 

between the two different schools, with one schools Cronbach’s alpha reaching .68 and one 

reaching .62, and it was demonstrated that the difference in the overall Cronbach’s alpha for the 

combination of both was due to school effects. Due to the difference between the performance on 

this task and the difference in accuracies within separate sections between the two schools, we can 

say that school effects seem present on the performance of the current task. 

 

3.6.6.2 The Three Mountains Task 

In the current study, the Three Mountains stress task by Calet et al. (2015) was produced to 

measure prosodic sensitivity. This task shows good potential with its reported Cronbach alpha 

equalling .80 at the age of approximately 8 (the end of grade two), rising from .40 in kindergarteners. 

                                                           
1 Binomial distribution was checked for those performing above chance on this task. This revealed 26 
children performed above chance, and a separate analysis was conducted using these participants for both 
multisyllabic word reading and multisyllabic word spelling. This revealed similar results as discussed with all 
participating children within the results section. Therefore, all children are included in the reported analyses 
unless specified. 
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However, this task is originally in Spanish, so an English version was constructed by the researcher 

for the purposes of this study and to test whether this may act as a reliable measure of prosodic 

sensitivity in English as well as in Spanish. For this task, Children would hear a word which would 

have stress in one of three places, either at the beginning, in the middle, or at the end. All words 

were only three syllables in length with an equal amount of words with stress syllables at the 

beginning (n= 6), middle (n= 6) or end (n= 6). Children would be presented with ‘Three Mountains’ 

to represent the stress placement within the word. With one high mountain in each picture 

representing the stressed syllable (e.g. ΛΛΛ for first, ΛΛΛ for middle or ΛΛΛ for final syllable 

stress). For each trial, children heard a spoken real word via headphones and were shown three 

pictures on a laptop screen. Children were required to choose the picture that corresponded to the 

word they had just heard. For the Spanish task, four practice items were presented, followed by 18 

test trials. For the English task, three practice items were presented followed by 18 test trials. Those 

who appeared to struggle when carrying out the task were urged to use the clapping method (see 

figure 5.1 for the example of this) in order to try and ensure that children could clap out the three 

syllable words. This was consistent among any child that appeared to struggle to select an option 

and who may have generally seemed to be struggling with the task. See Appendix 14 for the list of 

words used within this task as well as item level information. 

The methodology of the production of this English translation was done after contacting the 

researchers responsible for producing the Spanish version of this task. From here, the original 

construction methods were gleaned and replicated by the current researcher. Firstly, three syllable 

length words were chosen from the Government’s National curriculum in England for Spelling 

(Department for Education, 2014) and allocated into stress positions, either; first, second or third. 
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From here words were then organised by frequency using SUBTLEX (van Heuven et al., 2014), with 

frequencies across the three lists equalling between .84 and .95 according to a t-test. After this, the 

final word list was thoroughly checked first by the researcher and secondly by two established 

independent literacy researchers within Coventry University’s Research centre for appropriate 

length, frequencies, irregularities, appropriateness and were not too morphemically or 

phonologically complex.  

Original Cronbach’s alpha revealed a low internal reliability of .15 and altering Cronbach’s 

alpha resulted in lowering it down to 10 items which equate to an internal reliability of.36 and is the 

highest that this could be achieved. Despite this task displaying good internal reliability for Spanish 

children, it did not seem to translate into an English replication, this could be due to many differing 

language factors, e.g. during the trials children may identify stress on the right phoneme but found 

it hard to decide which mountain it really represented and where the syllable word boundaries 

were. Whereas in Spanish spelling and reading, stress is identified on phonemes and sections to 

distinguish certain words from others, and this is taught during language development and literary 

instruction. Which differs greatly from English where children are not directly taught this to a 

distinguishable level and seem to still struggle to identify syllable boundaries as it is not directly 

encoded into the English language. Therefore, it can be stipulated that this task did not withstand a 

translation into English and will not be used in the analysis. 
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3.6.7 Multisyllabic Spelling ability  

3.6.7.1 The Multisyllabic Spelling Task 

In measurement of children’s Multisyllabic word Spelling abilities, the Multisyllabic Word 

Spelling Task was produced by the current researcher. This task required children to spell 

multisyllabic words and consisted of 32 items with no discontinuation rule. When producing this 

task, a similar procedure to both the adapted MSWRT and the Three mountains task was taken. 

Firstly, words were narrowed down from the Government’s National curriculum in England for 

Spelling (Department for Education, 2014) from the appropriate curriculum spanning from year 3 to 

year 5. Words were designated into 5 different syllable lengths, ranging from 2 syllables to 5 

syllables. Words were also separated by frequency using SUBTLEX (van Heuven et al., 2014), 

consisting of a low frequency, a medium frequency and a higher frequency list, which were merged 

together to form the final list (see table 3.3, Appendix 13 and Appendix 15 and Appendix 16 for lists 

including frequency, stimuli and response sheets). Whereas the higher frequency to middle 

frequency words could be used for general accuracy scores. All combined syllable lengths (from 2 

through to 5) were given a t-test in order to test for the syllable lists’ frequency similarities, and 

these ranged from .82 to .95. These words were then also checked thoroughly by the researcher as 

well as two established independent literacy researchers within Coventry University’s research 

centre, the ‘Centre for Advances in Behavioural Sciences’ for appropriate length, morpho-graphemic 

structure, irregularities and general intuitive appropriateness. This task also did not require a 

discontinuation rule. The overall reported Cronbach’s alpha for this task is reported at .87. 
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Table 3.3 Word list for multisyllabic word spelling task divided by frequency grouping 

Frequency group 2 Syllable 3 Syllable 4 Syllable 5 Syllable 
High Action Imagine information unfortunately 

 Answer remember competition opportunity 

 Creature elephant television University 

High Frequency Mean 4.98 4.97 4.96 4.95 

High Frequency SD 0.63 0.59 0.08 0.10 

Medium Knowledge languages accompany intellectual 

 Zebra eleven accommodate beautifully 

 Nova recommend guarantee pronunciation 

Medium Frequency Mean 3.89 
 

3.88 
 

3.83 3.8 

Medium Frequency SD 0.76 0.17 0.49 0.72 

Low Abet abounding stridulation equivocating 

 Anime calendar orthopedic regimentation 

Low Frequency Mean 1.82 1.54 1.3 1.53 

Low Frequency SD 0.40 0.21 0 0.09 

 

 

3.7 Summary 

This chapter provided an overview of the tasks important to the current study as well as the 

construction processes related to the development of novel tasks whose internal reliability was 

checked to measure their reliability for use in the current study. The prosodic tasks in the current 

thesis attempted to both produce and use the most current and novel measures to examine 

whether the findings of the Holliman, Mundy, et al. (2017) paper are replicable. For the sake of this 

study the Three Mountains task was not used as a measurement of prosodic sensitivity due to low 

internal reliability, and instead just the DEEdee Task was used as a measure of prosodic awareness 

(See Table 3.4 for an overview of Cronbach α’s of the novel tasks within the current study). The 

following chapter will present the study produced for the current master’s research which will 
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explore the predictive values of morphology, phonology and prosody in relation to multisyllabic 

word reading and spelling.  

 

Table 3.4 Reported Cronbach’s alphas of unstandardised measures 

 The Multisyllabic 
word Spelling 
Task 

The Multisyllabic 
word Reading 
Task 

The 
Morphological 
Awareness Task 

The 
DEEdee 
Task 

The Three 
Mountains 
Task 

Cronbach’s  
α 

.87 .95 .80 .59 .36 
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Chapter 4- Current Study 

 

4.1 Overview  

Based on the previous literature insinuating a predictive relationship between prosody, 

phonology, morphology on both multisyllabic word reading and spelling, the current study offers an 

observation of these three key factors and their relationships and predictive values for multisyllabic 

word spelling and reading in children. It also aims to offer insight into the relationships of these 

predictive roles, and the unique significance of their contribution, as well as an analysis of errors 

made when decoding multisyllabic words during active word reading.  This chapter details the 

process, methodology and results of this, which has little previous research, or no previous research 

within the field. 

4.2 Introduction  

The aim of the current study is to offer an insight into the predictive relationships important 

to reading and spelling multisyllabic words. This will account for three key identified factors that 
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have emerged with their importance to reading in theory and models and literature, however is not 

often considered in combination within the literature and is completely ignored in relation to 

spelling research.  

It will first examine the integrity and reliability of data and measures gathered and will use 

this to reveal the significance that these predictive roles possess. Of particular interest to these 

results is how predictive separate models of reading and spelling multisyllabic words can be when 

accounting for the roles of prosody, morphology and phonology. As well as using extensive 

background measures such as; verbal IQ, non-verbal IQ, age, reading ability and short-term memory. 

This builds upon a previous study by Holliman, Mundy, et al. (2017) which did not include control of 

variables such as standardised reading abilities, non-verbal IQ or multisyllabic word spelling as well 

as providing an alternative and improved measure for morphological awareness and aiming to 

provide a second reliable measure for prosodic sensitivity. It also uses a different and more specific 

age population through studying children aged 7-8 years old from year 3, compared to the current 

study which looks at those ages 7-10 years old, spanning from year 2 to year 5. 

It will assess the relationship between the independent contributions of prosody, 

morphology and phonology for multisyllabic word reading and multisyllabic word spelling 

separately, as well as accounting for each unique contribution in order to expand current knowledge 

of what can predict the accuracy that children demonstrate when reading and spelling multisyllabic 

words.  

The results are expected to provide significant results for the predictive roles of phonology, 

prosody and morphology separately. Further hoping to also expand understanding of how 

significant and unique each contribution is and therefore how important for impacting on the ability 
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to read and spell multisyllabic words in children. Based upon the body of literature on reading 

development, phonology, morphology and prosody, the study aims to answer the following 

questions: 

1. Does phonemic awareness, prosodic awareness and morphological awareness predict 

accuracy of reading multisyllabic words in children? 

2.  Does phonemic awareness, prosodic awareness and morphological awareness predict 

accuracy of spelling multisyllabic words in children? 

3. Is there an effect or difference in performance on these tasks across year groups? 

 

4.4 Results  

Prior to analyses all data was checked for outliers and normal distributions as will be 

specified in the subsections below. Analyses will be clear as to whether children match a certain 

criterion or whether they relate to a separate subgroup as and when necessary. Internal reliability 

of non-standardized assessments will be reported, and appropriate assessments used as and when 

required. Non-standardized tests will use a raw score for the purpose of these analyses, and all used 

data will meet required assumptions.  

 

4.4.1 Descriptive Statistics  

Normal distribution checks demonstrated that reading and multisyllabic word reading were slightly 

negatively skewed, with short term memory revealing a slight positive skew. Negative scores of 

reading and multisyllabic word reading were transformed using a reverse score log transformation, 
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and positive scores for short term memory were transformed using a log transformation. After 

transformation all data was normally distributed. The multivariate analyses were performed using 

the transformed scores.  

Importantly, separate analyses conducted using the no adjusted values revealed extremely 

similar pattern of findings, and therefore will not be mentioned further in this section. The means 

and standard deviations of transformed data can be seen in table 4.1 as well as skewness and 

kurtosis which became normally distributed. Therefore, assumptions of linearity, homoscedasticity, 

normality and outliers have been met within the current data set for multiple regression analysis as 

specified by Cohen, Cohen, West, and Aiken (2003). Cronbach’s alpha on novel and prosodic tasks 

is also presented (see table 4.2). 

Table 4.1 Means, Standard deviations, Skewness and Kurtosis for raw scores of All Measures  

 N Mean Std. 
Deviation 

Max. 
Score 

Skewness  Kurtosis  

     Statistic Std. Error Statistic Std. 
Error 

Age (Months) 70 100.47 12.268 - .692 .287 -.424 .566 

Phonologyb 70 20.71 5.85 36 .142 .287 .160 .566 

Prosody 70 7.70 2.446 12 -.363 .287 .210 .566 

Readinga 70 109.93 1.945 131 -.800 .287 -.595 .566 

Morphology 70 11.07 4.119 19 -.434 .287 -.373 .566 

Multisyllabic 
word reading 

70 16.43 6.417 25 .212 .287 -.581 .566 

Multisyllabic 
word spelling 

70 8.64 5.261 21 .287 .287 -.532 .566 

Short term 
memory 

70 26.40 13.105 51 .871 .287 -.987 .566 

Non-verbal IQa 70 94.96 14.132 124 .175 .287 -.001 .566 

Vocabularya 70 102.84 15.170 136 -.060 .287 -.295 .566 

Note: a = Standardised score indicated (population mean 100, SD 15). b = Scaled score indicated (population 

mean 10, SD 3) 
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Metalinguistic skills and Year group  

A three way (3 X 4) mixed factorial ANOVA was conducted looking at the difference between 

performance on all three metalinguistic tasks, and year group. This suggests that there are no 

significant associations between year groups and performance on metalinguistic skills (F (3, 55.07) 

= 2.159, p= .10). In the figures below, it is observed as to the performance difference between 

children in year 2, 3, 4 and 5 separately on these metalinguistic tasks. 

  

Figure 4.1 Mean average of phonological skills between raw scores of all year groups 

 

Mean averages between prosody, morphology and phonology reveals that phonological 

decoding skills were the highest within Year 2 children, with year 4 performing the lowest, however 

all skills are similar between the year groups (See figure 4.1 and 4.4).  Year 2 children were also 

found to perform the lowest on morphological tasks with this increasing with year group, with year 

5 performing best at the morphological tasks. (See figure 4.2) 
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Figure 4.2 Mean average of morphological skills between raw scores of all year groups 

 

In relation to prosody, Year 4 also performed lowest on this measure. Year 5 perform highest 

on this measure also. However, all 4 years are almost the same in performance abilities and this can 

be seen in figure 4.3. Of course, due to the differing sample sizes between year groups, and the 

individually small samples from each group except for year 3 it would be best for these observations 

be interpreted with caution. 
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Figure 4.3 Mean average of prosodic skills between raw scores of all year groups 

 

4.4.2 Correlations         

Correlations were conducted to assess the relationships between variables and are shown 

in Table 4.2. These reveal significant relationships between all dependent variables to the 

independent variables. The observed relationship between prosody and other variables is low which 

could be explained by the lower internal reliability in comparison to other measures.
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Table 4.2 Correlation matrix between control variables, predictors, Multisyllabic word spelling and Multisyllabic word reading 

    1 2 3 4 5 6 7 8 9 10 

1.Age (Months) Pearson 
Correlation 
 

- - - - - - - - - - 

2. Non-Verbal 
IQ 

Pearson 
Correlation 
 

-.044 - - - - - - - - - 

3. Vocabulary Pearson 
Correlation 
 

-.027 .871** - - - - - - - - 

4. Reading Pearson 
Correlation 
 

.031 -.494** -.420** - - - - - - - 

5. Short term 
memory 

Pearson 
Correlation 
 

.677** .01 -.003 -.18 - - - - - - 

6. Phonology Pearson 
Correlation 
 

-.169 .645** .611** -.552** .022 - - - - - 

7. Morphology Pearson 
Correlation 
 

.497** .524** .557** -.332** .395** .349** - - - - 

8. Prosody Pearson 
Correlation 
 

.119 .240* .202 -.12 .133 .084 .198 - - - 

9. Multisyllabic 
word reading 

Pearson 
Correlation 
 

-.492** -.342** -.344** .477** -.459** -.301* -.673** -.311** - - 

10. Multisyllabic 
word spelling 

Pearson 
Correlation 

.484** .451** .395** -.635** .468** .424** .628** .249* -.749** - 

 

** Correlation is significant at the 0.01 level (2-tailed) 

* Correlation is significant at the 0.05 level (2-tailed)  

(Both the standardised reading score and multisyllabic word reading score were reflected during transformation due to non-normal distributions)  
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Overviews of reading 

Due to both reading measures containing multiple separate measurement scores, a partial 

correlation using raw scores whilst controlling for age was conducted to observe whether there were any 

differences in relationships between these separate groups of scores. For example, the DTWRP provides 

scores for non-word reading, irregular word reading and regular word reading, and the Multisyllabic word 

reading task can be divided into words that are high frequency and words that are low frequency. It was 

posited that there may be different relationships between metalinguistic skills and these separate 

measurements including the potential that low frequency words may be closer to the decoding of irregular 

or non-words. But a partial correlation revealed little difference between these groups and therefore did 

not warrant any further multiple regression analysis (Table 4.3). 

Of note, there is a similar relationship between both high frequency multisyllabic word reading 

and low frequency multisyllabic word reading to children’s non-word decoding, although it was more 

closely associated to the low frequency word reading group than the higher frequency word reading 

group. There was also a higher relationship between irregular word reading and high frequency 

multisyllabic word reading than low frequency multisyllabic word reading, which was expected due the 

processes responsible for decoding irregular words and known words with multiple syllables. However, 

these were not too different. 
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Table 4.3 Partial Correlation between raw scores including subsections of standardised reading measures 

 

Control 
Variable 

 Morphology Prosody Non-
words 

Irregular 
Words 

Regular 
Words 

DTWRP 
Total 

Multisyll-
abic word 
reading 
High Freq. 

Multisyll-
abic word 
reading 
Low Freq. 

Multisyll-
abic word 
reading 
Total Freq. 

Multisyll-
abic word 
spelling 
Total 

Phonology 

Age Morphology - - - - - - - - - - - 

 Prosody .161 - - - - - - - - - - 

 Non-Words .385** .069 - - - - - - - - - 

 Irregular 
Words 

.479** .156 .795** - - - - - - - - 

 Regular 
Words 

.460** .036 .766** .830** - - - - - - - 

 Reading Total .468** .076 .886** .901** .845** - - - - - - 

 Multisyllabic 
word reading 
High Freq. 

.586** .221* .724** .802** .808** .785** - - - - - 

 Multisyllabic 
word reading 
Low Freq. 

.492** .147 .742** .660** .705** .743** .791** - - - - 

 Multisyllabic 
word reading 
Total 

.572** .196 .774** .776** .802** .809** .952** .941** - - - 

 Multisyllabic 
word spelling 
Total 

.510** .221 .680** .682** .642** .680** .760** .785** .815** - - 

 Phonology .593** .092 .604** .629** .701** .607** .732** .656** .735** .586** - 

 

** Correlation is significant at the 0.01 level (2-tailed) 

* Correlation is significant at the 0.05 level (2-tailed)
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4.4.3 Hierarchical Multiple Regression Analysis 

Parallel multiple regressions were carried out examining the influence of predictors of 

multisyllabic word reading ability and multisyllabic word spelling ability. For the first multiple regression 

the variables age, vocabulary, non-verbal cognitive ability, short term memory and standardised reading 

were all entered at the first step and phonology, morphology and prosody at the second.   

 

Multisyllabic word reading 

The current analysis used a Hierarchical Multiple regression, using the enter method to establish 

the predictive values of phonological awareness, morphological awareness and prosodic awareness on 

multisyllabic word reading abilities in children. A significant regression equation was found, F (8, 61) = 

12.567, p < .001, with an R2 of .622. This means that the current model, when accounting for age, 

vocabulary, non-verbal cognitive ability, short-term memory, standardised reading score, phonology, 

morphology and prosody, predict 62.2% of the variance in multisyllabic word reading. With a 

generalisability rate (adjusted R2) of 57.3%.  

More specifically, this model found that morphological awareness (β = -.429, p < .01), and prosodic 

sensitivity (β = -.176, p = .03) were significant predictors of multisyllabic word reading when controlling 

for age, IQ, vocabulary, short term memory and reading ability. However, phonological awareness (β = -

.074, p = -.52) was not a significant predictor of multisyllabic word reading in this case. These appear to 

have negative Beta weights; however, this is due to the reflected transformation of the multisyllabic word 

reading data. Meaning that these relationships are also demonstrated as being positive. Moreover, the 

three metalinguistic skills in combination were found to add significant prediction to the model when 

controlling for age, vocabulary, non-verbal cognitive ability, short-term memory and reading (p= .002), 

and accounted for 10.7% more of a prediction on top of these controls. This demonstrates that 
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Morphology and Prosody are important predictors of accuracy in multisyllabic word reading in children. 

Durbin-Watson analysis reveals that there are no autocorrelations (d= 2.49). It is generally accepted that 

there are autocorrelations if values are under 1 or more than 3 (Field, 2009), demonstrating that there is 

little effect of autocorrelations on this model (see table 4.4 for an overview of results for this analysis).  

 

Table 4.4 Results of Multiple regression analysis predicting Multisyllabic word reading abilities 

 Predictor 
Variable 

β R2  ∆R2  Sig. Durbin 
Watson 

Sig F Change 

Model  Age -.250 .515 .477 .056  .000 

1 Vocabulary -.006   .972   

 Non-verbal IQ .133   .443   

 Short Term 
Memory 

-.036   .751   

 Reading .337   .001   

Model  Phonology -.074 .622 .573 .522 2.498 .002 

2 Morphology -.429   .001   

 Prosody -.176   .036   

 

Note: Negative values are due to the reflected transformed nature of the multisyllabic word reading data, meaning 

a positive relationship is demonstrated between these variables.  

 

To assess the unique significant contributions, a separate analysis was conducted consisting of 

three further hierarchical regressions. Each multiple regression included a third step to isolate 

morphology, phonology and prosody from the rest of the variables to analyse their separate unique 

contributions. During this analysis it was found that morphological awareness (p<.001) displayed a 

significant unique contribution when controlling for age, vocabulary, non-verbal IQ, short-term memory, 

reading, phonological awareness and prosodic awareness. The contribution of phonology when 



101 
 

controlling for age, vocabulary, non-verbal IQ, short-term memory, reading, morphology and prosody, 

phonology displayed a marginally significant unique contribution to multisyllabic word reading accuracy 

(p= .051). Lastly, when assessing the unique significant contribution of prosody when controlling for age, 

vocabulary, non-verbal IQ, short-term memory, reading, phonology and morphology, it was found that 

prosody displayed a significant unique contribution to multisyllabic word reading (p =.046). See table 4.5 

for the significant contributions of these. 

 

Table 4.5 The unique significant contribution of all 3 metalinguistic skills to Multisyllabic word 

reading when accounting for age, vocab, non-verbal IQ, STM and standardised reading 

Metalinguistic skill β R2  ∆R2  Sig F Change 
Morphology .429 .622 .573 .001 

Phonology .074 .622 .573 .051 

Prosody .176 .622 .573 .046 

 

 

A second hierarchical multiple regression was conducted removing the standardised reading 

control variable to see whether this made a difference to the outputs, using the same procedure as the 

previous hierarchical regression, when removing the reading control, the variables of age, vocabulary, 

non-verbal cognitive ability and short-term memory were all entered at the first step and phonology, 

morphology and prosody at the second, respectively. This revealed that there was a significant regression 

equation within the model F (7, 62) = 11.07, p< .001, with an R2 of .556. This means that the current model 

when accounting for age, vocabulary, non-verbal cognitive ability, short-term memory, phonology, 

morphology and prosody, predict 55.6% of the variance in multisyllabic word reading. With a 

generalisability rate (adjusted R2) of 50.6%. It is also of note that Durbin-Watson auto correlation statistic 
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improves with this model progressing to (d=2.30) and making this model more reliable for its lack of auto 

correlations in comparison with reading (table 4.6). 

 

Table 4.6 Results of second Multiple regression analysis predicting Multisyllabic word reading 

abilities 

 Predictor 
Variable 

β R2  ∆R2  Sig. Durbin 
Watson 

Sig F Change 

Model  Age -.350 .408 .371 .263  .000 

1 Vocabulary -.181   .811   

 Non-verbal IQ .210   .922   

 Short Term 
Memory 

-.225   .223   

Model  Phonology -.187 .556 .506 .118 2.303 .001 

2 Morphology -.476   .001   

 Prosody -.174   .055   

 

Note: Results are demonstrated as negative due to transformations of the multisyllabic word reading data 

 

This model found that morphological awareness (β = -.476, p< .001) and prosody (β = -.174, p< 

.05) were significant predictors of multisyllabic word reading when controlling for age, IQ, vocabulary and 

short-term memory. But phonological awareness (β = -.187, p= .11) was still considered to not be a 

significant predictor. Furthermore, the three metalinguistic skills in combination were found to add more 

of a significant prediction to the model when controlling for age, vocabulary, non-verbal cognitive ability 

and short-term memory (p< .001), rather than the model accounting for standardised reading, as it 

accounted for 14.8% more of a prediction on top of these controls. This demonstrates that morphology 

and prosody are important predictors of accuracy in multisyllabic word reading in children.  
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A further analysis was carried out for the unique contributions, also excluding a control for 

reading, due to the independent variable itself being a measure for reading. Using this second analysis we 

were able to observe any changes in unique significant contributions. This secondary analysis found that 

morphology displayed a unique significant contribution to multisyllabic word reading when accounting 

for age, vocabulary, non-verbal IQ, short-term memory, phonology and prosody (p= .001). Prosody was 

also found to display a marginally significant contribution when controlling for age, vocabulary, non-verbal 

IQ, short-term memory, phonology and morphology (p= .05).  However, it was found that phonology did 

not display a unique significant contribution to multisyllabic word reading when controlling for age, 

vocabulary, non-verbal IQ, short-term memory, reading, morphology and prosody (p= .118). See table 4.7 

for the significant contributions of these. 

 

Table 4.7 The unique significant contribution of all three metalinguistic skills to Multisyllabic 

word reading when accounting for age, vocab, non-verbal IQ and STM 

Metalinguistic skill β R2  ∆R2  Sig F Change 
Morphology .476 .556 .596 .001 

Phonology .187 .556 .506 .118 

Prosody .174 .556 .506 .055 

 

 

4.4.5 Reading, Year groups and abilities 

A one-way between-subjects ANOVA reveals that there is a significant difference between year 

groups on the high frequency multisyllabic word reading task (F (3,66) = 6.987, p <0.001). To investigate 

this relationship between year group and metalinguistic skill further, ANOVA’s comparing means of year 

group were conducted.  
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Looking at the difference between the average means of phonology, morphology, prosody and 

multisyllabic word reading between separate year groups, it is demonstrated that accuracy for 

multisyllabic word reading was higher in year 4 and year 5 than it was in year 2 and 3. It is also quite similar 

between Year 4 and Year 5, and quite similar between Year 2 and Year 3 (figure 4.4).  

 

 

Figure 4.4 Mean average of performance on multisyllabic word reading accuracy between year 

groups. 

 

Multisyllabic word spelling 

Using a hierarchical multiple regression, the enter method was used to look at the predictive 

values of phonological awareness, morphological awareness and Prosodic awareness on multisyllabic 

word spelling abilities in children. A significant regression equation was found overall (F (8, 61) = 19.777, 

p= .07, with an R2 of .68. This means that the current model, when accounting for age, vocabulary, non-

0

5

10

15

20

25

Year 2 Year 3 Year 4 Year 5

Multisyllabic word reading accuracy 
between the different years (mean 

average)
Multisyllabic word reading between the different years (mean average)



105 
 

verbal cognitive ability, short-term memory, reading, phonology, morphology and prosody, predicted 

68.9% of the variance in multisyllabic word spelling. With a generalisability rate (adjusted R2) of 66.4% 

(table 4.8). 

 

Table 4.8 Results of Multiple regression analysis predicting Multisyllabic word spelling ability 

 Predictor 
Variable 

β R2  ∆R2  Sig. Durbin 
Watson 

Sig F Change 

Model  Age .413 .689 .664 .000  .000 

1 Vocabulary -.095   .515   

 Non-verbal IQ .096   .519   

 Short Term 
Memory 

.010   .920   

 Reading -.482   .000   

Model  Phonology .149 .722 .685 .136 2.217 .074 

2 Morphology .192   .077   

 Prosody .087   .224   

 

 

However, to look at this in more depth, this model reported that neither morphological awareness 

(β = .192, p=.07), phonological awareness (β = .149, p=.13) or prosodic awareness (β = .087, p= .22) 

demonstrated a significant relationship to multisyllabic word spelling accuracy when controlling for age, 

vocabulary, non-verbal cognitive ability and short-term memory (table 4.8). Prosody, morphology and 

phonology when taken in combination were not found to add a significant contribution to the model 

(p=.074). It was also found that adding these metalinguistic skills to the model accounted for only 3.3% of 

the predictive value. In comparison to their contribution to multisyllabic word reading this suggests that 

these skills account for more of a variance in multisyllabic word reading than multisyllabic word spelling, 

despite the model accounting for more a variance overall in multisyllabic word reading. Durbin-Watson 
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analysis reveals that there are no autocorrelations present (d= 2.21), also fitting well within the generally 

accepted view of number from 2 to 2.5 having a high acceptance for no autocorrelations being present 

(Field, 2009). 

When assessing the unique significant contributions, a separate analysis was conducted consisting 

of three further hierarchical regressions. Each multiple regression included a third step to isolate 

morphology, phonology and prosody from the rest of the variables to analyse their separate unique 

contributions. These analyses found that the unique significant contributions of morphology when 

controlling for age, vocabulary, non-verbal IQ, short-term memory, reading, phonology and prosody was 

not significant (p=.079). When controlling for age, vocabulary, non-verbal IQ, short-term memory, 

reading, morphology and prosody, phonology also did not display a significant unique contribution to 

multisyllabic word spelling accuracy (p= .104). Lastly, when observing the unique significant contribution 

of prosody when accounting for age, vocabulary, non-verbal IQ, short-term memory, reading, phonology 

and morphology, it was found that prosody was not a unique significant contributor to multisyllabic word 

spelling (p=.280). This means however that it was found that none of these were unique significant 

predictors of multisyllabic word spelling, which would be logical due to this regression analysis revealing 

that with these control variables morphology, phonology and prosody did not produce a model that was 

significant (table 4.9). 

 

Table 4.9 The unique significant contribution of all three metalinguistic skills to Multisyllabic 

word spelling when accounting for age, vocab, non-verbal IQ, STM and standardised reading  

Metalinguistic skill β R2  ∆R2  Sig F Change 
Morphology .199 .694 .654 .079 

Phonology .171 .694 .654 .104 

Prosody .160 .694 .654 .280 
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A second analysis using a hierarchical multiple regression looking at the predictive values of 

phonological awareness, morphological awareness and prosodic awareness on multisyllabic word spelling 

abilities in children was conducted, without including a standardised reading control. A significant 

regression equation was found (F (7, 62) = 12.07, p < .001, with an R2 of .577. This means that the current 

model, when accounting for age, vocabulary, non-verbal cognitive ability, short-term memory, reading, 

phonology, morphology and prosody predicts 57.7% of the variance in multisyllabic word spelling. With a 

generalisability rate (adjusted R2) of 52.9%.  

To look at this in more depth, this model reported that morphological awareness (β = .256, p= 

.05) and phonological awareness (β = .322, p< .01) demonstrated a significant relationship to multisyllabic 

word spelling accuracy. However, prosody (β = .089, p= .311) did not demonstrate a significant 

relationship (table 4.10). 

 

Table 4.10 Results of second Multiple regression analysis predicting Multisyllabic word spelling 

abilities 

 Predictor 
Variable 

β R2  ∆R2  Sig. Durbin 
Watson 

Sig F Change 

Model  Age .413 .481 .449 .023  .000 

1 Vocabulary -.095   .342   

 Non-verbal IQ .096   .160   

 Short Term 
Memory 

.010   .305   

Model  Phonology .149 .577 .529 .007 1.993 .005 

2 Morphology .192   .052   

 Prosody .087   .311   
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A further analysis was carried out excluding a control for reading for this secondary spelling 

analysis. For this, unique significant contributions were assessed. This secondary analysis found that 

morphology displayed a unique significant contribution to multisyllabic word spelling when accounting 

for age, vocabulary, non-verbal IQ, short-term memory, phonology and prosody (p =0.05). When assessing 

the unique significant contributions of phonology on multisyllabic word spelling, this was found to be 

significant when controlling for age, vocabulary, non-verbal IQ, short-term memory, morphology and 

prosody (p =.007). However, it was not found that prosody displayed a significant unique contribution 

when accounting for age, vocabulary, non-verbal IQ, short-term memory, reading, morphology and 

phonology (p =.311).  

For spelling this adjusted model increases the Durbin-Watson statistic to d= 1.993 meaning that 

autocorrelations were even lesser in this secondary analysis than in the previous model when removing 

reading ability as a control and increasing the reliability of this model of multisyllabic word spelling ability 

(see Table 4.11). Meaning that this is the better model for multisyllabic word spelling. Significances of the 

hierarchical regression analysis looking at multisyllabic word spelling remain the same as the previous 

model when removing reading, finding morphological awareness (β = .256, p < .001), phonological 

awareness (β = .322, p < .001) and prosody (β = .089, p = .019). 

 

Table 4.11 The unique significant contribution of all three metalinguistic skills to Multisyllabic 

word spelling when accounting for age, vocab, non-verbal IQ and STM  

Metalinguistic 
skill 

β R2  ∆R2  Sig F Change Durbin-
Watson 

Morphology .256 .577 .529 .052 1.993 

Phonology .322 .577 .529 .007  

Prosody .089 .577 .529 .311  
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Of interest, another analysis was conducted including multisyllabic word reading in place of 

standardised reading which revealed a similar model to the first reported multiple regression (F (3, 61) = 

13.83, p < .001), with a slightly lower R2 = .675. This analysis revealed that when containing the same 

controls and variables apart from standardised reading, by changing this to our measure of multisyllabic 

word reading, no other variables were significant to multisyllabic word spelling apart from multisyllabic 

word reading and age. Morphological awareness (β = .050, p < .75), phonological awareness (β = .207, p 

< .06) and prosody (β = .037, p = .82) were all found to be non-significant when this is accounted for. 

4.4.6 Spelling groups and abilities 

Another set of regressions were completed looking specifically at predictive roles on groups when 

divided up by ability. E.g. A group with high ability, a group with low ability, and a group with average 

ability at the tasks. A one-way between participants ANOVA was conducted to observe the effect of school 

year on multisyllabic word spelling ability. There was a significant effect of year group on multisyllabic 

word spelling (F (3,66) = 10.41, p < .001). The distribution of this accuracy across year groups can be seen 

below (figure 4.5). Multisyllabic word spelling accuracy was higher in year 4 and, than year 3 and year 2, 

as would be expected. 



110 
 

 

Figure 4.5 Mean average of multisyllabic word spelling accuracy between raw scores of all year 

groups 

 

4.5 Summary and Conclusion 

This study examined the predictive roles of morphological awareness, phonological awareness 

and prosodic awareness as contributors to multisyllabic word reading and spelling accuracy in children 

from an English-speaking population. The current research adds to current knowledge of the unique 

contributions of these three metalinguistic skills as predictors of both multisyllabic word reading and 

spelling by further exploring the contribution of these predictors to performance on these tasks. This 

sample included 70 children from two schools within the West Midlands area. Children with learning 

difficulties and those who were bilingual were few but were still included within the analysis allowing the 

study to gain a good general overview of the range of children within a standard UK classroom at any time. 

The findings suggest that awareness of morphology and phonology uniquely significantly predicted the 
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multisyllabic word reading accuracy of children from year 2 to year 5. These findings are similar to those 

found by both Holliman, Mundy, et al. (2017) who used a smaller age range and young sample size, and 

Holliman, Gutiérrez Palma, et al. (2017), who sought to examine the effects of phonological, 

morphological and prosodic awareness in a sample of English-speaking children aged 5–6 years old.  

The second multiple regression analysis revealed that phonology and morphology significantly 

predicted the multisyllabic word spelling accuracy of children from year 2 to year 5. Both controlled for 

the widest known range of variables to impact reading and spelling abilities by controlling for age, 

vocabulary, non-verbal cognitive ability and short-term memory (as well as observing this with and 

without a control for standardised reading) at the first step and phonology, morphology and prosody at 

the second. These findings are also consistent with the small pool of literature relating to this, as Holliman, 

Gutiérrez Palma, et al. (2017) have previously found that when using the word spelling subtest of the 

British Ability Scales both phonological and morphological awareness displayed unique significant 

contributions to spelling, although this was not further explored when dividing this list into multi- and 

mono-syllabic words. 

 These findings are particularly important as multisyllabic word knowledge and development is 

found to be especially crucial during the ages of seven and above within the school syllabus, coordinating 

with a stage in development referred to as an “orthographic avalanche” (Share, 1995). Where children 

are estimated to be exposed to 20,000 new multisyllabic words each year starting from grades 3 and 4 

(Hiebert et al., 2005; Kearns et al., 2016; Zeno, Ivens, Millard, & Duvvuri, 1996). This idea can also be 

supported by more recent theories of reading and spelling development such as that demonstrated in 

phase theory (Ehri, 2005, 2018), where children reach a state of morphological awareness as they begin 

to detangle longer multisyllabic words. Yet theories are still lacking in this, they do not acknowledge the 

change that occurs with age on metalinguistic tasks, ergo they do not support the idea of growth in 
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morphological awareness. A gap of which the current research demonstrates that the models need to 

integrate all three metalinguistic skills into their prediction of both reading and spelling, and even more 

importantly, their relationship to multisyllabic word learning. 

Previous findings, using different methodological approaches, specifically qualitative approaches 

(error analysis), have for the majority supported the idea that prosodic sensitivity is the strongest 

predictor of reading multisyllabic words (Calet et al., 2015; Holliman, Williams, et al., 2014; Holliman et 

al., 2010a, 2010b), whereas quantitative studies of this have both found that morphology is comfortably 

the most significant unique predictor (Deacon et al., 2018). The strength of morphological awareness as 

a unique predictor of multisyllabic word reading is also found within the current study, more so than 

prosodic sensitivity. Furthermore, these findings also support other previous studies assessing the unique 

variance in reading ability using prosodic sensitivity (Holliman et al., 2008, 2010a, 2010b), as these studies 

have found that this contribution has been typically quite small.  This means that the literature for the 

strongest predictor of multisyllabic word reading is quite mixed, and the literature for the most unique 

predictor of multisyllabic word spelling has not been explored. With only the current study examining this 

prospect and finding that morphological awareness was the most unique significant contributor to 

multisyllabic word spelling, followed by phonological awareness. This demonstrates that this knowledge 

needs to be more widely incorporated into models of spelling development, and, regarding importance 

of prosodic awareness needs to be incorporated into models of reading that currently do not particularly 

acknowledge that importance of multisyllabic word reading or difference in skills used when decoding 

these words. 

Furthermore, our analysis revealed that children across year groups who had good awareness of 

morphology and phonology were significantly more likely to give correct readings of multisyllabic words. 

Linking poor acquisition of these skills to poor multisyllabic word reading, however prosodic awareness 
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was not related to year. This can link back to the idea that prosody (stress, intonation and syllable 

knowledge) is not particularly taught within the curriculum and cannot relate to explicit teaching within 

development, especially when also relating to speech rhythm (Harrison et al., 2017).  

Overall, we find that morphological awareness, prosodic awareness and phonological awareness 

can all be important to multisyllabic word reading and spelling within reading across year groups. This is 

similar to what is found within the literature. This is because poor acquisition of morphology (Clin et al., 

2009; Deacon, Parrila, & Kirby, 2008; Law, Wouters, & Ghesquière, 2015), prosody (Alves, Reis, & Pinheiro, 

2014; Clin et al., 2009; Wood & Terrell, 1998) and phonology (Cunningham & Carroll, 2015; Good, 

Simmons, & Kame'enui, 2001; Snowling, 1998, 2000; Torgesen, 1998, 2004) have been linked to poor 

reading skills for their predictive values. Including words that are both monosyllabic and, later explored 

within the literature, multisyllabic (see; Deacon et al., 2018; Holliman, Mundy, et al., 2017; Holliman et 

al., 2008). These findings support the ideas presented in phase theory, although adds to this idea by 

including measures that are currently not acknowledged within the theory. Although both stage and phase 

theories are not as explicit when untangling the relationship between skills and multisyllabic word 

knowledge, much less specifically multisyllabic word reading or spelling. 

In regard to multisyllabic word spelling, it was further found that morphological awareness and 

phonological awareness were both significantly related to spelling, however prosodic awareness was not. 

These results make intuitive sense due to prosodic sensitivity’s input as an aural feature of language which 

would become more important when reading aloud than when spelling. The measurement for prosodic 

sensitivity was also receptive when all other measures are productive, including spelling itself, a study 

which could use a productive prosodic task would be ideal to ensure that this is not a factor effective the 

results. As there is no previous study specifically looking at prosody and multisyllabic word spelling this is 

a novel finding, and there is little literature to compare this too. Only one study looks at the relationship 



114 
 

between prosodic sensitivity and spelling in general, not specifically for multisyllabic words. This also 

found that prosody did not uniquely contribute to spelling, even though it did contribute to reading 

(Holliman, Gutiérrez Palma, et al., 2017). A way to assess this is to look at the closest thing to prosodic 

sensitivity which is looking at metrical stress instead of lexical stress. Relating to this research, these 

results slightly contrast research into rhythmic processing and spelling in poor readers (Lundetræ & 

Thomson, 2017; Thomson & Goswami, 2008), which finds that metrical stress accuracy was a predictor of 

spelling ability and can be used as an intervention for spelling in dyslexic children (Overy, 2000). There is 

also no research examining this using multisyllabic words, measures used are largely monosyllabic, which 

would demonstrate why the current findings found phonology and morphology to be more important for 

spelling accuracy, when morphology is so much more prominent in multisyllabic words, affecting the 

spelling prominently for these types of words.  In conclusion, findings demonstrate the importance of 

both morphological and prosodic awareness specifically for words constructed of multiple syllables, and 

the importance of morphological and phonological awareness for accuracy of multisyllabic word spelling. 

Lastly, our analysis replacing multisyllabic word reading with multisyllabic word spelling seems to point to 

the idea that multisyllabic word spelling is mediated by multisyllabic word reading abilities.  
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Chapter 5 – General Discussion 

 

5.1 Contribution of thesis 

Previous studies largely focus on monosyllabic word reading in younger populations of children 

and little literature specifically targets what happens during later development when children encounter 

harder and longer multisyllabic words. Meaning that little previous literature has looked at multisyllabic 

word reading and the factors that influence this development, despite multisyllabic words encompassing 

over 90% of words within an English orthography, and children beginning to encounter them as young as 

year two (Baayen et al., 1995). Despite the importance of multisyllabic word knowledge believing to peak 

each year by 20,000 words (Hiebert et al., 2005; Kearns et al., 2016; Zeno et al., 1996). This means that 

little is known regarding the relationship between emerging skills, and these types of words (multisyllabic 

words), despite being encountered in large quantities at later stages of development and which critically 

compose the vocabulary needed for daily understanding after approximately 5 years of age (Baayen et 

al., 1995), if not younger.  
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 5.1.1 Main Findings 

Overall the current aim of this thesis was to observe the predictive roles of morphological 

awareness, phonological awareness and prosodic awareness on both multisyllabic word reading and 

multisyllabic word spelling. As well as exploring the relationships between these skills on year groups and 

abilities. Conclusively we found that morphology and prosody were significantly uniquely predictive of 

multisyllabic word reading which is concurrent with previous literature (e.g. Clin et al., 2009; Holliman, 

Gutiérrez Palma, et al., 2017; Holliman, Mundy, et al., 2017)  and can be fitted with more emergent 

theories such as grain size theory (e.g. Goswami, 2010), as well as previous explanations suggested by 

phase theory (Ehri, 2005, 2018).  

Furthermore, findings demonstrate that morphology and phonology were significant predictors 

of multisyllabic word spelling also, however, prosody was not a unique significant contributor. This is 

found by a similar study looking at the predictive role of prosodic awareness on spelling (Holliman, 

Gutiérrez Palma, et al., 2017), although this study focuses on a measure including both monosyllabic and 

multisyllabic word spelling. However, this is not convergent with accounts of metrical rhythm awareness 

as predictor of spelling (Lundetræ & Thomson, 2017). Yet there are other accounts of the role of 

morphological and phonological awareness for its predictive values for spelling (Bowers et al., 2010; 

Bryant & Nunes, 2004; Treiman, 2004). However, again, these do not focus on multisyllabic words, 

meaning that this is a novel contribution found within the current thesis.  

When examining these relationships, it was also found that phonological awareness and 

morphological awareness is significant to year group, however prosodic sensitivity is not related to year 

group. This can be due to the lack of systematic teaching of prosodic and rhythmic sensitivity within school 

(Harrison et al., 2017), despite the construct of prosodic awareness (awareness of stress, syllables and 
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intonation) being prominent within theories as being important for developing language (e.g. 

encountering morphologically complex words).  

    

5.2 Prosodic sensitivity 

The current study found that prosodic sensitivity demonstrated a significant unique contribution 

to multisyllabic word reading accuracy, similar to previous findings (Holliman, Mundy, et al., 2017; 

Holliman et al., 2010b). Although dissimilar to findings by Deacon et al. (2018) who found that prosody 

did not produce a significant independent contribution to word reading accuracy (although this is not 

specific to multisyllabic words as is explored within the current thesis). The relationship found between 

prosodic sensitivity and multisyllabic word reading suggests that prosodic sensitivity can be used to help 

those with lower multisyllabic word reading ability and who potentially have lower overall reading 

development. Further implicating the role of prosody in reading. Surprisingly, year 4 performed worse on 

this measure and year 2,3 and 5 performed quite similarly (figure 4.4). Conversely,  these results may 

contribute to support Holliman, Mundy, et al. (2017) and suggest that prosody is most definitely important 

in the early years, and again when multisyllabic word reading becomes prominent in year 5. However, this 

could be due to the difficulties in reliability for the task measuring prosodic sensitivity. With a little under 

half of the children performing above chance in the DEEdee task, this could have caused the lack of 

predictive validity for the prosodic sensitivity scores.  

Prosodic sensitivity did not have a unique significant contribution to multisyllabic word spelling. 

These findings are similar to an overview of early spelling abilities and prosody which found that prosody 

did not make an independent contribution to spelling, although this was not specifically based on 

multisyllabic word spelling (Holliman, Gutiérrez Palma, et al., 2017). Yet this does not support ideas behind 

the relationship of rhythmic stress to spelling (Lundetræ & Thomson, 2017). This could be due to 
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measurements used between the two separate studies, as Lundetræ and Thomson (2017) approach from 

more of a metrical stress evaluation through rhythmic tapping, whereas the DEEdee focuses more on 

evaluating lexical stress, which are two separate functions in language. It could also be due to the ages 

measured, as Lundetræ and Thomson (2017) looked at young children in first grade, aged 6 years old who 

spoke Norwegian, whereas the current study looks at older children aged 7-10. Furthermore, from the 

implication of this linguistic and sample difference, it is also notable that their results consistent of 

Norwegian children which could be different due to cross-linguistic factors from this current sample of 

English children in the current study. Lastly, those who performed above chance on the DEEdee task was 

below half of the sample as previously mentioned, which could have some implication on these results 

for multisyllabic word spelling. Yet, still the current study found that it was predictive of multisyllabic word 

reading, and therefore in this instance it appears that this difference could be due to the differences in 

methodology. 

The unique significant contribution of prosody to reading was not found in Deacon et al., (2018), 

however was found in Holliman, Mundy, et al. (2017). This may be due to a discrepancy in methodology, 

such as the task used for the measurement of prosodic sensitivity, although internal reliability of 

measurements is higher in both of these studies at .70 and .66 respectively. Studies which did not find 

prosody to have a significant effect also do not differentiate between mono- and multisyllabic word use 

in their measures, with those finding that it does effect multisyllabic word reading specifically (Holliman, 

Mundy, et al., 2017), and those finding that it did not affect reading without differentiating between 

mono- and multisyllabic words (Deacon et al., 2018). Furthermore, studies of prosodic sensitivity seem to 

also find that prosody is important for reading and literacy development, but also have reliabilities ranging 

from .70 to .57 to .37 to .82 (Holliman, Gutiérrez Palma, et al., 2017; Holliman, Williams, et al., 2014; 

Holliman et al., 2010a; 2010b, respectively). Which means that there is higher support within the current 

study’s findings relating to prosody and both the reading of multisyllabic words specifically and improving 
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of literacy development overall in higher age groups. Despite there being little existing research into 

spelling and multisyllabic words.  

Most importantly, this study finds that prosodic sensitivity does pertain a direct relationship to 

multisyllabic word reading, as opposed to models which denote that it has an indirect relationship to 

reading and spelling through vocabulary and rhyme (Holliman, Critten, et al., 2014). It may be plausible 

that it can pertain both direct and indirect qualities due to the nature of the role that prosody plays within 

language development, as well which phase of development they may be encountering the word in. For 

example, a child learning to pronounce words with 3 syllables will have to assign stress to a word in order 

to gain the correct pronunciation, but a child who already knows the word would have this information 

through their pre-existing knowledge within the lexicon. This means that the current research can 

demonstrate that prosodic sensitivity could directly (as well as indirectly) affect reading, especially if a 

word is characteristically multisyllabic. 

 

5.3 Phonological awareness 

Interestingly, similar to what has been found regarding phonological awareness as a predictor of 

reading multisyllabic word (Holliman, Mundy, et al., 2017), the current study finds that phonological 

awareness was not a unique significant predictor of multisyllabic word reading in English children, despite 

current research and models which solely focus on monosyllabic word reading finding that phonological 

awareness is usually the highest significant unique predictor of monosyllabic word reading.  One study by 

Clin et al., (2009) relating to prosodic awareness, morphological awareness and phonological awareness 

and reading ability found that phonological awareness was important, however it was not as important 

as both morphological awareness and prosodic awareness had been, similar to the current study’s 

findings. Phonological awareness was also related to year group as would be expected due to the formal 
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teaching of systematic phonics within schools. It was found that phonological awareness was higher in 

younger children and lower in the older children, this could very simply be explained by phase and stage 

theory which predict that as children progress they use more elaborate skills to decode words instead e.g. 

morphological awareness, orthographic knowledge etc. similar to what was found by Sheriston, Critten, 

and Jones (2016). Especially when words become multisyllabic (Deacon et al., 2018). 

There appears to be a predictive relationship between phonology and multisyllabic word spelling 

ability. It was found within the current thesis that phonological awareness provides a unique significant 

contribution to multisyllabic word spelling accuracy, although it did not provide a unique significant 

contribution to multisyllabic word reading accuracy, meaning that it could be further implicated here that 

phonics instruction would be important for the spelling of multisyllabic words and reading development, 

but more so for multisyllabic word spelling than reading as other skills become more necessary as word 

decoding becomes more complex, and other more elaborate skills are required (e.g. morphological 

awareness and orthographic knowledge). Similar, again to what can be seen within stage and phase 

theories (Ehri, 2005, 2018; Frith, 1985) as well as grain size theories of reading development (Goswami, 

2010; Ziegler & Goswami, 2005). 

Phonological awareness was found to be significant for multisyllabic words as well as 

monosyllabic words in relation to spelling, although it was not found to be significant to multisyllabic word 

reading as previously stipulated by previous studies. This is due to the ever-prominent role of phonology 

within the literature as well as within school practice, due to its necessity as a decoding tool for short 

words when beginning reading instruction (e.g. decoding c-a-t). Most previous literature focuses on 

phonological development and the effect relating mainly to monosyllabic words. Yet this shows that even 

though phonology continues to be significant for spelling as children get older, it is not as important for 

multisyllabic word reading where morphology or prosody are. Yet phonological awareness is still 
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important alongside morphological awareness in the spelling of multisyllabic words, but not with multi 

syllabic word reading where both prosodic and morphological awareness are higher. 

 

5.4 Morphological awareness 

Morphological awareness displayed the strongest relationship by far on all accounts throughout 

these research findings. It was found to be important for predicting multisyllabic word reading ability 

making a unique significant contribution. It was also found to be significant depending on year, which can 

relate to the teaching of morphological forms within schools. It appeared to be more significant than 

phonology and prosody, and morphological awareness and prosodic awareness were both more 

significant to multisyllabic word reading than phonology was. This does also support previous literature 

by Deacon et al., (2018) for the role of morphological awareness as a predictor when accounting for both 

prosodic sensitivity and phonological awareness, although it is not as supportive of Holliman, Mundy, et 

al. (2017) qualitative analysis of multisyllabic word reading errors, which found that prosody was the 

highest predictor of multisyllabic word reading. 

Morphological awareness was also found to be extremely significant to multisyllabic word spelling 

accuracy and ability, as well as also being a significant unique predictor of multisyllabic word spelling. 

Similar results have been found in the literature relating to morphological awareness and spelling abilities 

(Bowers et al., 2010; Bryant & Nunes, 2004). Yet the current study is the only one thus far to explore 

morphological awareness and spelling when encountering multisyllabic word spelling. Still finding its 

impact to spread from monosyllabic word to multisyllabic words. 

In line with Holliman, Mundy, et al. (2017) and Holliman, Gutiérrez Palma, et al. (2017) 

morphological awareness appeared to play a large role in multisyllabic word reading, more important 

even than phonological awareness. This is demonstrated through the current results implying that 
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morphological awareness appeared to be more significant to both multisyllabic word reading and spelling 

than phonological awareness which means that theories may be over representing how important 

phonology is for reading and spelling words with multiple syllables. Morphological awareness also was 

seen to improve through the school years, which both supports theories of the growing importance of 

multisyllabic words within a childs vernacular and is an idea supported through many important theories 

of reading development such as stage theory, phase theory (Ehri, 2005; Frith, 1985) as well as grain size 

theory (Goswami, 2010). Whereas in the current study phonological awareness did not and this can also 

be proposed as being supported by the constructs explored within these same theories. 

 

5.6 General findings 

Interestingly, it was also revealed, when looking at the difference between year groups, that the 

average means of phonological awareness, morphological awareness, prosodic awareness and 

multisyllabic word reading, that accuracy for multisyllabic word reading was higher in year 4 and year 5 

than it was in year 2 and 3. It is also quite similar between Year 4 and Year 5, and quite similar between 

Year 2 and Year 3 (figure 4.4). This could mean that multisyllabic word teaching and learning is not built 

upon each year and may not improve or progress in a regular motion. This could mean that there is not a 

linear progression of accuracy however, due to the nature of the binary metric of accuracy, children’s 

progression between these years and their underlying understanding cannot be known without further 

qualitative analysis of their progression. Similarly, the development of multisyllabic word spelling accuracy 

did not progress linearly (figure 4.5). It could be assumed that these same constructs are why this is the 

case. However, no assumptions of these findings can be made. Considering the lack of knowledge behind 

this, to assume its meaning at this point would be unwise as in depth understanding of the skills affecting 
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this progression are little known within the literature. Further exploration of these factors would be 

encouraged in order to draw a solidified consensus of the meaning behind these results.  

 

5.7 Methodological Limitations  

The study and analyses conducted for the current thesis aimed to provide an overview of the 

predictive roles of morphological awareness, phonological awareness and prosodic awareness for 

multisyllabic word spelling and reading for children from year 2 to year 5. However, in order to measure 

this validity and reliability we must account for any potential limitations or weaknesses.  

With the current study we must account for the fact that the measures for multisyllabic word 

reading and multisyllabic word spelling were novel measures produced for the current study which were 

not piloted due to time constraints. However, these were found to have extremely high internal reliability 

scores, which means that despite this, not having piloted these measures did not affect the reliability of 

these measures and supports their use. For the final novel measure produced for this thesis, The Three 

Mountains task attempted to translate a reliable measure of prosody from Spanish into English. This task 

was very thoroughly produced based on the original Spanish task by Calet et al. (2015) using instructions 

from the original researchers, and also accounting for length, frequency, morphemic structure and 

phonemic and graphemic complexity of the words used to assure for no violations of controls. It was also 

further checked by 2 other researchers established within the field in order to be checked and agreed 

upon for its reliability and meeting of this criterion. However regardless of this, using this study to test 

this task revealed that there was low internal reliability for this task. This can be explained in three ways 

which were observed by the researcher during testing.  

Firstly, this could be explained by children not knowing which division of the word that the stress 

related to. For example, during the trials, a few children would tell the examiner that the stress in ex-AM-
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ple is on the AM, which is correct, yet when prompted by the examiner to select which part of the word 

that was, they would select that the button corresponding to the stress being located at the start of the 

word. When corrected on this, children would often justify their answer by saying “oh but I thought it 

sounded like it could have been at the start”. Meaning that children struggled to divide what they heard 

into the three syllables successfully. When it was observed that children struggled with this, they would 

be prompted to clap out the three syllables to decide where it is in the word (see figure 5.1) for example 

of the clapping method of syllabification). This was consistently done amongst those who struggled. Yet 

this was still a difficult task for some children who would clap out four or five syllables for words that were 

three-syllable words. There appeared to be lacking knowledge of syllable boundaries to section off the 

words successfully.  

 

 

Figure 5.1 An example of the ‘Clapping’ method to syllable instruction used within schools 

Secondly, it is also believed that due to the orthography of Spanish for the original task which 

contains indicators as to verbal stress and intonation through print (e.g. Sábado, meaning ‘Saturday’ as 

included as a practice trial in this translation, as with the Spanish translation. Both having similar word 

frequencies to children across the languages and both having stress on the first syllable) it would have 
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been harder for children in English to discern between primary stress and secondary stress. In the Spanish 

version of this, children would already have access to the orthographic knowledge that stress is located 

on the ‘á’ at the start of the word, indicated by the “tilde”. This concept could also be evidenced though 

Calet et al. (2015)’s study, this is because when children who had not yet starting formal schooling and 

therefore did not yet have much knowledge of word orthography demonstrated poor reliability. 

Demonstrated by Cronbach’s alpha equalling .40 and rising to .80 when children had received two years 

of formal schooling and had started to learn words orthography through reading and spelling. This could 

mean that the cross-linguistic difference due to language orthography is the reason for the difficulty in 

translating the task, and further research would definitely be needed for this concept. Further from this, 

it is also known that orthographic facilitation is responsible for mapping knowledge of oral vocabulary into 

memory, cross linguistically as well as within bilingual children (Ricketts et al., 2009; Rosenthal & Ehri, 

2008). This means that students would already have knowledge of where this stress is located within these 

words, due to knowledge of its location through orthographic facilitation. Whereas children who speak 

English do not have this already primed indication as to where the stress is officially located and would 

have to much of a cognitive load by trying to think about which sounds are stressed as well as which 

section of the word this constitutes as being in.  

A further limitation related to The DEEdee task which could have had higher reliability. 

Unfortunately, this task did display reasonable reliability when the schools were considered separately, 

however this was not consistent when their results were combined. The current study therefore puts this 

down to potential school effects which are defined as the extent of which attendance at a particular school 

modified a student’s outcome with certain tasks due to practices that can range between schools in regard 

to teaching practice, curriculum, extra-curricular and regional differences (Coleman, 1966; Raudenbush & 

Willms, 1995). This means that we found that there was a difference between school performance on the 

task due to this task seemingly due to this factor, which lowered the reliability of the task when the 
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school’s results were combined. The low reliability for this task could account for why prosody was not 

more strongly linked to multisyllabic word spelling ability and this should be accounted for when 

interpreting these relationships and the current results. The DEEdee task is also receptive when the other 

tasks are productive. This is not a problem however is something that future research could seek to 

account for especially as only 24 of the 70 children were performing above chance on this task too. 

Furthermore, the current thesis found that the unique significant contribution for spelling only 

became prominent when we did not account for reading ability. This also proved for a more reliable model 

of predictors for multisyllabic word reading which was similar to the regressions conducted using reading 

ability as a control. Yet overall this indicated that standardised word reading ability was not necessary for 

a model of multisyllabic word spelling accuracy, which can have important implications for further 

research of spelling multisyllabic words. 

When assessing the reliability of the ANOVA’s looking at multisyllabic words and year group, we 

must also consider that each year group presented with different size groups. For example, almost half of 

the students were within year 3 (n=31), with only n= 11 from year 2, n =17 from year 4 and n=11 from 

year 5. Meaning that these numbers are uneven and need to be considered with caution also. However, 

the current study only seeks to observe whether this idea is worth pursuing and for observational 

purposes as this study is explorative and seeks to explore certain aspects of these relationships a bit more, 

due to the current lacuna of knowledge regarding this. It is also worth noting that there were also a few 

more females than males however which may ensure that there were only 14 more females than males 

which makes this fairly representative of both genders at these ages. 
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5.8 Outstanding questions 

This, however, leaves the question of how these skills relate to the comprehension of multisyllabic 

words. Rather than just having knowledge of decoding ability these findings demonstrate that it is also 

important to establish how these skills may be yielded to ensure comprehension when encountering 

multisyllabic words. It would further be prominent for us to understand how this can all be utilised in an 

intervention for multisyllabic word knowledge when it comes to reading and spelling. 

Another question could relate to using a qualitative analysis on the current sample in order to 

gain another perspective on the data collected. This would include conducting an error analysis on the 

low frequency word list of the adapted multisyllabic word reading task. To conduct this error analysis may 

ensure that we could also observe qualitatively how children decode multisyllabic words when reading 

and explore in more depth what mistakes can be made when attempting to read and spell these types of 

words. It would also be pertinent for us to come to understand how a productive prosodic awareness task 

may relate to these findings, as both the morphological awareness task and the phonological awareness 

task within the current thesis were productive although the prosodic awareness task was receptive.  

 

5.9 Future research  

The current study only sought to establish the relationship of these predictors to decoding ability 

and in no way includes any indication towards children’s semantic knowledge and meaningful 

interpretation and knowledge of these words, which is also important for children’s reading ability 

(Deacon et al., 2018). Yet, the current study sought to understand how we can decode these words and 

how we can know what predicts the decoding to then move on to further assessing later how 

comprehension can relate to this. As we know in the lexical quality hypothesis, comprehension is 

important for oral language development as a whole (Perfetti, 2007; Perfetti & Hart, 2002). Therefore, it 
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is worth mentioning that this can lead to future research assessing these metalinguistic skills for their 

relationship to comprehension of both spelling and reading for multisyllabic words. A future direction for 

research could aim to look at how these decoding skills can be best used to help improve the semantic 

knowledge of these words when reading. 

This research also finds that morphological awareness, phonological awareness and prosodic 

awareness are important for both multisyllabic word reading and spelling which means that future 

research could focus on utilising interventions which combine improving these three skills in combination. 

With focus on assessing which skill is most predictive to that child, as this may differ despite year group, 

as found here, yet this would be extremely difficult. It also further points to the idea that different and 

more elaborate skills can be required when attempting to account for both multisyllabic word reading and 

multisyllabic word spelling, as opposed to the skills required on measures of standardised reading.  

Future research could also seek to use a more reliable measure of prosody in children than used 

in the current study or use more than one measure of prosodic sensitivity. This would lead to higher 

reliability of results and knowledge of the combined roles of morphology, phonology and prosody on 

multisyllabic word reading. Fittingly, it would also be advantageous to include an error analysis of 

multisyllabic word reading, and possibly spelling ability in order to gain both qualitative and quantitative 

data relative to this, similar to that used by Holliman, Mundy, et al. (2017).  

The current sample also had information for children from low socioeconomic status schools, so 

trying to control for socioeconomic status and test and wider ranged sample of students from different 

backgrounds would be more telling in the future to see if there is any difference between these factors. 

Research furthering the knowledge of this potential impact would be necessary to ensure that this cannot 

account for these factors and to ensure that it is not an impacting factor to these predictors.  
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5.10 General concluding remarks  

The current study found that when controlling for a large battery of variables known to affect literacy 

outcomes, morphological awareness and prosodic awareness both significantly contributed to the 

accuracy of children’s performance on a task of multisyllabic word reading and were significant predictors 

of this ability within those aged 7-10 years old. It was further found that morphological awareness and 

phonological awareness both significantly contributed to the outcomes of children’s performance on a 

task of multisyllabic word spelling and were significant predictors of this within those aged 7-10 years old. 

This supports research carried out by Holliman, Mundy, et al. (2017) which found that morphological 

awareness and prosodic awareness were more significant unique contributors to multisyllabic word 

reading ability within 7-8 year olds, than phonological awareness is. Although it does not fully support 

findings into the impact of prosodic sensitivity to word reading as found by Deacon et al, this can be 

explained by the fact that Deacon et al was not looking at this effect on multisyllabic words. As 

demonstrated, the importance of prosodic sensitivity increases across syllables, which is extremely 

prominent in multisyllabic words. Research observing the effect on multisyllabic words is minimal and the 

current thesis addresses this gap and its importance.  

However, the current study did not support the concept demonstrated in Norwegian speaking 

children that rhythmic abilities predicted later spelling abilities (Lundetræ & Thomson, 2017). Yet that 

research did not specifically use multisyllabic words either and was looking at young children from 

kindergarten to year one, where multisyllabic word use is not necessarily a crucial factor within a child’s 

vernacular and curriculum. Metrical stress is also not necessarily going to have the exact same predictive 

values as lexical stress, which could be another contributor to the difference in findings. This finding 

however is novel with next to no previous research on the topic of the combined roles of prosodic 

sensitivity, morphological awareness and phonological awareness on multisyllabic word spelling ability. 

Further research could seek to use a prosodic task with higher internal reliability in order to investigate 
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whether this could have had any impact on the current results. More research still needs to be done into 

this topic however and the predictors of multisyllabic word knowledge and abilities need to be better 

understood through further investigation, although this thesis provides a good basis to explore these 

areas further. 

We also demonstrate that an attempt to produce a translated version of the Three Mountains 

task from Spanish to English proved ineffective and this could be due to cross-linguistic differences 

between language learning and orthographies.  
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Appendix 4- Consent forms 
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Appendix 5- Parent Questionnaires
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Appendix 6- Children’s Assent forms  
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Appendix 7- Parent debrief forms  
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Appendix 8- Children’s debrief forms  
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Appendix 9- Words in Multisyllabic word reading list  
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Appendix 10 - Words in the Morphological awareness task and scoring sheet  
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Appendix 11- The DEEdee Task Score Sheet 
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Appendix 12- Item level information for multisyllabic word reading words, divided by frequency, Low frequency at the top, High frequency at the 

bottom as indicated by the black dividing line 

 

2 Syllables Freq 3 Syllables Freq 4 Syllables Freq 5 Syllables Freq 6 Syllables Freq 

Fissure 2.56 Audio 3.33 Certificate 4.07 Undergraduate 2.79 Autobiography 3.51 
Abode 2.94 Profusion 2.44 Incessantly 2.29 Antagonism 2.4 Internationally 3.7 
Deceit 3.01 Enigma 3.28 Mediocre 2.99 Aristocracy 3.36 Incomprehensible 2.97 

Urchin 3.06 Heresy 2.81 Salamander 2.61 Inexperience 2.97 Meteorology 2.56 
Monsoon 3.25 Demeanour 3.02 Aviator 2.75 Veterinary 3.29 Infinitesimal 1.97 

Naughty 4.24 Exercise 4.45 Adoration 2.63 Occasionally 4.13 Responsibility 4.76 
Arrive 4.47 Calendar 1.39 Accompany 3.44 Mathematician 3.33 Individually 3.76 
Limit 4.44 Occupy 3.55 Guarantee 4.38 Dramatically 3.98 Availability 3.42 
Mature 4.05 Imagine 5.07 Information 5.03 Opportunity 5.07 Revolutionary 3.92 
Harass 2.57 Remember 5.52 Identity 4.35 Pronunciation 3.09 Accountability 3.81 
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Appendix 13 – Item level information for multisyllabic word spelling words, divided by frequency, Low frequency at the top, Medium frequency 

in the middle and High frequency at the bottom as indicated by the black dividing line 

 

2 Syllables Freq 3 Syllables Freq 4 Syllables Freq 5 Syllables Freq 
Action 5.09 Imagine 5.07 information 5.03 unfortunately 4.89 

Answer 5.56 remember 5.52 competition 4.99 opportunity 5.07 

Creature 4.31 elephant 4.34 television 4.87 University 4.89 

Knowledge 4.74 languages 3.87 accompany 3.44 intellectual 3.77 

Zebra 3.69 eleven 3.71 accommodate 3.67 beautifully 4.54 

Nova 3.25 recommend 4.06 guarantee 4.38 pronunciation 3.09 

Abet 1.54 abounding 1.7 stridulation 1.3 equivocating 1.47 

Anime 2.11 calendar 1.39 orthopedic 1.3 regimentation 1.6 
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Appendix 14- Words used in the Mountain task (with stress defined) 

 

Trial words: 

 

List: 

No. 1st Stress Leng
th 

Frequ
ency  

2nd Stress Leng
th2 

Frequ
ency 

3rd Stress Leng
th3 

Frequ
ency2 

1 POPular (DA-
da-da) 

7 4.91 deCIded (da-
DA-da) 

6 5.13 everyDAY 
(da-da-DA) 

8 4.09 

2 MAgical (DA-
da-da) 

7 4.27 BaNAna (da-
DA-da) 

6 4.21 JapaNESE 
(da-da-DA) 

8 4.46 

3 ANimal (DA-
da-da) 

6 4.93 eLEVen (da-
DA-da) 

6 3.71 engiNEER 
(da-da-DA) 

8 4.14 

4 CONsonant 
(DA-da-da) 

9 2.47 adVENture 
(da-DA-da) 

9 4.43 magaZINE 
(da-da-DA) 

8 4.29 

5 ELephant 
(DA-da-da) 

8 4.34 PoTAto (da-
DA-da) 

6 4.44 refeREE (da-
da-DA) 

7 4.51 

6 DANgerous 
(DA-da-da) 

9 4.91 conFUsion 
(da-DA-da) 

9 4.03 disaGREE 
(da-da-DA) 

8 4.21 

 

 

 

 

 

 

 

 

 

 

1st Syll Length Freq 2nd Syll Length Freq 3rd Syll Length Freq 

SATurday 8 4.83 eXAMple  
 

7 5 VolunTEER 
 

9 4.05 
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Appendix 15 – Stimuli for the Multisyllabic word spelling list 

Spelling- Main Reading sheet 
Instructions to teachers and researchers: 

Read the first word to the children, also read the example sentence, and repeat the word one more 

time.  Try to ensure that the children do not see the list, on either side.  

Discontinuation rule: Non-applicable due to length of test. 

Repetition:  If children ask for repetition when completing this as a class or individually, ensure that 

repetition of the sequence should only be given once.  

Prompts: Children should be prompted to spell whatever they can hear, even if it is just one sound or 

phoneme that they can understand. 

 

No. Word Sentence Phonetic  

1) Action The dog sprang into action ˈæk.ʃən 
2) Answer I like to answer the Teachers questions ˈɑːn.sər 
3) Creature I saw the creature in the book ˈkriː.tʃər 
4) Knowledge School is where I gain knowledge ˈnɒl.ɪdʒ 
5) Zebra I saw the Zebra when I went to the Zoo zeb.rə 
6) Nova A super Nova is a bright star ˈnəʊ.və 
7) Abet If you abet a criminal, you are encouraging them əˈbet 
8) Anime My favourite Anime character is Ash from Pokémon ˈæn.ɪ.meɪ 
9) Imagine When I close my eyes I can imagine myself playing in a field ɪˈmædʒ.ɪn 
10) Remember I remember when that happened rɪˈmem.bər 
11) Elephant The elephant stored water in its trunk ˈel.ɪ.fənt 
12) Languages My mum can speak in many languages ˈlæŋ.ɡwɪdʒ 
13) Eleven I have Eleven balls ɪˈlev.ən 
14) Recommend I would recommend my favourite book to my friend rek.əˈmend 
15) Abounding The amount of people in my town is abounding əˈbaʊnd-ɪŋ 
16) Calendar When I want to know the date I look at a Calendar ˈkæl.ən.dər 
17) Information I know a lot of information ɪn.fəˈmeɪ.ʃən 
18) Competition I was happy when I won the competition kɒm.pəˈtɪʃ.ən 
19) Television My family like to watch films together on our television ˈtel.ɪ.vɪʒ.ən 
20) Accompany I like it when I have friends to accompany me əˈkʌm.pə.ni 
21) Accommodate My house can accommodate all of my belongings əˈkɒm.ə.deɪt 
22) Guarantee If I know that an event is coming up, I can guarantee that it 

will happen. 
ˌɡær.ənˈtiː 

23) Stridulation Stridulation is what happens when a cricket makes noise by 
rubbing its legs together 

strɪd.ju.’leɪ.ʃən 

24) Orthopedic I have to have special Orthopedic shoes for my feet ɔː.θəˈpiː.dɪk 
25) Unfortunately I would love to come out, unfortunately I have work to do ʌnˈfɔː.tʃən.ət.li 
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26) Opportunity I would love to have the opportunity to show off my toys to 
my friends 

ˌɒp.əˈtʃuː.nə.ti 

27) University My sister studies at University juː.nɪˈvɜː.sə.ti 
28) Intellectual I know my A B C’s which means that I have intellectual 

knowledge 
ˌɪn.təlˈek.tʃu.əl 

29) Beautifully The butterfly’s wings were beautifully colourful in the 
sunshine 

ˈbjuː.tɪ.fəli 

30) Pronunciation I couldn’t say the word because I couldn’t do the right 
pronunciation. 

prəˌnʌn.siˈeɪ.ʃən 

31) Equivocating When Maggie is being naughty, she will often twist the 
truth and start equivocating to the adults. 

ɪˈkwɪv.ə.keɪt-ɪŋ 

32) Regimentation I can wake up early every morning if I stick to a stable 
regimentation. 

redʒ.ɪ.menˈteɪ.ʃən 
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Appendix 16 - Example Multisyllabic word spelling score sheet  

 




