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Abstract 

Children develop morphological awareness, or the understanding of words, 

throughout the primary school years and this helps them understand and use 

grammatical rules. It is possible that children gain a large part of this understanding 

from general years of experience with language or alternatively, from developing 

their reading skills. The aim of the current study was to explore how children use 

morphological awareness in reading and spelling, as well as how children with 

different reading abilities use morphological awareness. The main hypothesis was 

that the development of morphological awareness is influenced more by a child's 

reading ability than by their experience with language. Seventy-one primary school 

students from Grades 3, 4, and 5 from schools in the Hobart area (age M = 10 years, 

2 months; SD = 10.7 months) completed the Word Identification reading subtest 

from the WRMT and the spelling subtest from the WRAT as well as experimental 

tests of real words and pseudowords along with a morphological awareness task. The 

results show that children with similar reading abilities tended to have similar scores 

across experimental measures, and that children with higher morphological 

awareness performed better on the reading and spelling tasks. This seems to support 

the assertion that it is reading ability, not experience with language, which 

contributes most to the development of morphological awareness. 
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Morphological Awareness in Primary School Children 

During the primary school years, children develop a range of skills to help 

them learn to read and spell effectively. A wide body of research exists describing 

how children might develop these skills and theorising about these abilities (e.g., 

Carlisle & Fleming, 2003; Nagy, Berninger, & Abbott, 2006; Nunes, Bindman, & 

Bryant, 1997a; Treiman, Cassar, & Zukowski, 1994). However, some children 

experience difficulties in these areas. Past research on children's literacy has often 

focused on children who have been diagnosed with specific learning disabilities 

(e.g., Arnbak & Elbro, 2000; Hauerwas & Walker, 2003), implemented a training 

program to address literacy problems (e.g., Nunes, Bryant, & Olsson, 2003) or 

employed a combination of the two (Elbro & Arnbak, 1996). However, less research 

has looked at children who may not have diagnosed conditions, but still have 

problems with reading and spelling. The present study aimed to examine how 

children with varied reading abilities use morphological awareness in reading and 

spelling. This study also explored whether experience with written and spoken 

language (measured in terms of chronological age) or reading ability has more 

influence on the acquisition of morphological awareness. As children may show a 

broad range of written language abilities, gaining an understanding of some of the 

underlying factors involved in learning to read and spell may provide information on 

how children who have difficulties may be able to improve their skills. 

Components of Language 

Metalinguistic awareness is the ability to think about language and the 

features that make up its system (Tunmer, Herriman, & Nesdale, 1988). Some 
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elements of metalinguistic ability that are involved in reading and spelling 

development are phonological awareness, syntactic awareness, morphological 

awareness and pragmatic awareness (Lazo, Pumfrey, & Peers, 1997). The English 

writing system is basically alphabetic, as letters usually represent individual sounds. 

However, some letters are pronounced differently in different words, and some 

sounds can be written with different letters. It is important for children to learn about 

the rules needed to write and spell correctly in order to help them acquire good 

literacy skills and improve their metalinguistic awareness. 

Phonemes are the smallest distinctive individual sound segments in a 

language (Treiman & Kessler, 2005), such as the /f/ in frill or the /s/ in spice. In 

English written language, letters do not always correspond to individual sounds. For 

example, the c in cell is pronounced differently (as /s/) from the c in car (as /k/). 

However, while there is not always a perfect one-to-one correspondence between 

sounds and letters, English still has what can be characterised as an alphabetic 

spelling system. Therefore, it is important to be able to break up words into their 

individual sounds to be able to spell and read them. Phonological awareness is the 

ability to consider and use all levels of sounds in spoken words (Stahl & Murray, 

1994), and the more specific skill of phonemic awareness involves being able to 

deliberately think about the sequence of phonemes in words (Snow, Burns, & 

Griffin, 1998). For example, a child who can correctly state that the first sound in the 

word dog is /d/ shows a level of phonemic awareness. It would seem, then, that 

developing phonological awareness is necessary to learn to read and understand the 

sounds needed to spell words in English. 
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Morphological awareness is also important in developing the ability to use 

written language. Morphemes are the smallest meaningful linguistic units in a 

language. For example, the word unbreakable has three morphemes: un, break and 

able, whereas the word help is only made up of one morpheme. Unbreakable 

contains both bound and free morphemes. A bound morpheme is one that cannot be 

used as an independent word (e.g., un) and a free morpheme is one that can be used 

as a standalone word (e.g., break and able). In derivational morphology, morphemes 

are added to root words to create a new word, often of a new grammatical category 

(e.g., combining er and explore to make explorer; or combining re and develop to 

make redevelop), whereas inflectional morphology can alter the form of a word to 

change its grammatical function (e.g., changing jump to jumping). 

Morphological awareness, is thus the ability to accurately use and understand 

the structure of morphemes to change the meanings of words (McBride-Chang, 

Wagner, Muse, Chow, & Shu, 2005). Phonology and morphology tend to intersect in 

many different words. For example, the -ed ending of verbs such as talked, tuned and 

traded shows that they are all in the past tense, even though the endings are all 

pronounced differently. Despite the differences in sound, these words share the same 

morphological structure. It would appear that a child who has a phonological deficit 

might experience impaired morphological development, as children usually acquire 

phonological awareness first and then progress to morphological awareness (Casalis, 

Cole, & Sopo, 2004). Although there has been some work on children's 

understanding of morphology and the extent of its relationship with spelling, this 

area of research is limited when compared with the large body of work on children's 
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understanding of phonology. Therefore, the current study aimed to contribute to the 

less well researched area of morphological awareness. 

Developing Morphological Awareness during Spelling and Reading Acquisition 

It is important to examine how and when children develop morphological 

awareness as it may be possible to intervene and assist children who have more 

difficulty gaining this ability. Many researchers (e.g., Gentry, 1978 1982, 2000; 

Nunes, Bindman, & Bryant, 1997b) have introduced different theories of the 

phonological and morphological processes that children use when learning to spell 

and read. Developing morphological awareness is especially important for children 

learning to spell in English. In a three-year study involving participants in Grades 2, 

3 and 4, Nunes et al. (1997b) found that children go through a series of stages when 

learning to spell morphologically complex words. These words included both regular 

verbs (verbs that end in -ed when in the past tense e.g., work and boil) and irregular 

verbs (verbs that may change form when changing tense, may only change a little, or 

may not change at all e.g., sing and cut). Children begin by using unmethodical 

spelling styles (e.g., cipee for kissed). In the second stage children use phonology to 

spell words the way they sound (e.g., kist for kissed). Once children begin to 

understand the grammatical basis for a particular spelling rule, they will often 

overextend it to other words. For example, in regards to the ending -ed they may 

learn to spell kissed for kissed, which is correct as kissed is a regular verb, but then 

try to use this ending in other words where it is not suitable such as irregular verbs 

and non-verbs (e.g., sleped for slept and sofed for soft). Children then begin to gain 

more of an understanding of these spelling rules, but may still have difficulty 

knowing when to use them. For example, children might spell regular and non-verbs 
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correctly (e.g., kissed and soft), but continue to generalise the -ed ending to irregular 

verbs (e.g., sleped for slept). Lastly, children confine these grammatical rules to the 

appropriate types of words. For example, children might correctly spell verbs such as 

kissed and slept and non-verbs such as soft. From the evidence gathered by Nunes et 

al. (1997b), it would seem that children progress through these stages during the 

majority of the primary school years, with some children overlapping stages or 

reverting to a previous stage before continuing. 

The abovementioned spelling model by Nunes et al. (1997b) is just one 

example of the various published theories of spelling acquisition. Many of these 

theories share similar ideas about the stages that children might progress through 

when learning to spell. A model by Bear and Templeton (1998) introduces six stages 

of spelling development (prephonemic, semiphonemic, letter name, within-word 

pattern, syllable juncture and derivational constancy). These stages are not exclusive 

and there is a wide range of ages that children may be in any one stage. For example, 

children may progress though the within-word pattern stage (spelling simple vowel 

patterns more accurately, but having trouble with longer vowel patterns, e.g., laugh = 

lafe and bought = bote) at some point between ages six to twelve. Children may also 

progress through the syllable juncture stage (initially having difficulty combining 

syllables in polysyllabic words, e.g., attend = atend and pleasure = plesure) between 

ages eight to eighteen, indicating there may be possible overlap with the within-word 

pattern stage. Therefore it would seem that as these stages overlap substantially at 

points; this model could be viewed more as a continuum than as a stage model. One 

of the older spelling models by Gentry (1978, 1982, 2000) describes five stages of 

strategies that children go through as they are learning to spell (deviant/ 
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precommunicative, prephonetic/semiphonetic, phonetic, transitional and correct). In 

the prephonetic stage, there is often no phonetic feature present in the child's 

spelling of a word and it may be made up of only a few letters (e.g., closed = kre). 

The phonetic stage consists of spelling being based on how a word sounds, and is 

often a combination of letters that have a similar sound to the word (e.g., eagle = 

eggl). In the transitional stage, the spelling is usually phonetically adequate, but there 

is some other error present such as two letters being reversed (e.g., purple = purpel). 

These stages in the model by Gentry (1978, 1982, 2000) appear to show 

some similarities to those introduced above by Nunes et al. (1997b) and Bear and 

Templeton (1998). For example, the phonetic stage described by Gentry involves 

spelling being based on how a word sounds, which is also how children spell in 

Nunes et al.'s (1997b) second stage, described above. It is also similar to Bear and 

Templeton's letter name stage, in which children tend to use one letter to represent 

each sound in a word (e.g., rain = ran and sit = set). These three models thus support 

the idea that children tend to develop phonological awareness before developing 

morphological awareness. These models also indicate that in general, there appear to 

be many similarities in how the acquisition of spelling ability is viewed. 

There exist some sounds in spoken English that are pronounced very 

similarly and that require knowledge of morphology in order to differentiate between 

them. Treiman et al. (1994) conducted four experiments with children in 

kindergarten and Grades 1, 2, and 4. These authors investigated children's ability to 

use morphological knowledge to spell flaps (the voiced /t/ or /d/ sounds in words 

such as writing and riding, which are pronounced very similarly in American 

English). They concluded that some younger children were able to incorporate the 
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use of some morphological patterns in their spelling as they were more accurate at 

spelling flaps in words where the morphology indicated the correct spelling. In this 

case, first and second grade children performed significantly better on words that 

were inflected or derived from a free morpheme (e.g., cuter) than those that did not 

contain a free morpheme (e.g., duty). This was assumed to be due to children being 

aware that, for example, cuter comes from the root word cute which contains a It/ 

sound, whereas the word duty does not have a root form that children could use to 

assist their spelling. 

When investigating how children learn to spell it is also important to consider 

how children learn to read, as phonological skills are important in both of these 

areas. Juel (1988) reviews the so-called Simple View of reading, which sees reading 

as determined by two types of ability. The first factor is decoding. This involves 

children learning how to understand the 'code' of written language by becoming 

aware of phonemes, and that words are made up of sequences of these. The second 

factor is comprehension. This involves children learning how to combine the 

meanings of words in sentences and paragraphs. Therefore, a child's reading ability 

is made up of a combination of their decoding and comprehension skills. 

It is possible that mere exposure to, and experience with, written and spoken 

language would help children learn about the morphological structure of words, and 

thus that morphological awareness increases fairly linearly with age. Alternatively, it 

is possible that a child's morphological awareness is enhanced by their level of 

reading skill. In this case their age would be less important than their reading ability. 

Casalis et al. (2004) compared children with reading difficulties (DYS), reading age 

controls (RAC) and chronological age controls (CAC) on a variety of morphological 
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tasks. They found that there was greater similarity between the scores for the DYS 

group and the RAC group than the DYS group and the CAC group. However, the 

CAC group scored highest for the majority of the tasks followed by the RAC group 

and lastly, the DYS group. Bryant, Nunes, and Bindman (1998) also conducted a 

comparable study with similar results. They used a longitudinal design over multiple 

sessions with children who had reading difficulties and chronological age controls. 

There were also two groups of reading level controls for the children with reading 

difficulties: similar aged children who initially were also poor readers but improved 

by the final session and younger children who had similar reading abilities to the 

children with reading difficulties. They found that the children with reading 

difficulties and younger children with comparable reading abilities had similar scores 

across tasks and that the chronological age controls scored significantly higher than 

both of these groups on all tasks. The findings by both Bryant et al. (1998) and 

Casalis et al. suggest that reading ability could be more important than experience 

with language for developing morphological awareness, as the chronological age 

controls had greater reading skills than the other two groups and scored highest on 

the tasks. 

Recently, there has been investigation into whether the relationship between 

developing morphological awareness and learning about written language might be 

mutually facilitative. That is, it has been tested whether morphological awareness is 

important for learning to read and spell, while learning to read and spell also helps 

with the continued acquisition of morphological awareness. Verhoeven and Perfetti 

(2003) argue that this is the case, as there is a reciprocal relationship between 

learning to read and developing morphological awareness, especially during reading 



MORPHOLOGICAL AWARENESS IN CHILDREN 	 10 

instruction. Carlisle (2000) also notes that reading experience may assist students in 

acquiring morphological awareness. It appears from the evidence that children have 

typically developed some morphological awareness by the time they finish primary 

school, although when this occurs is not clear. Thus, it would seem that investigating 

and trying to improve children's morphological skills would be most beneficial in 

the mid to late primary school grades. 

Written Language Difficulties 

Reading and spelling difficulties are common childhood learning problems 

and children who experience these obstacles may later have resulting problems in 

academic and vocational settings (Sadock & Sadock, 2007). As the number of 

children who experience troubles with written language is quite high, it is important 

to investigate these problems. It is estimated that between 2% and 8% of school-aged 

children have specific reading disorder, while around 4% of school-aged children 

have a disorder of written expression (Sadock & Sadock, 2007). 

Good phonological skills and language skills are important for children to 

learn how to read effectively (Carroll & Snowling, 2004). Castles and Coltheart 

(2004) examined past literature for evidence of a causal link between children's 

phonological awareness and reading skill development. They argue that past research 

does not provide support for explicit causality, though it may be possible to conduct 

a study which is capable of providing this evidence in the future. However, in more 

current literature such as Hulme, Snowling, Caravolas, and Carroll (2005) this has 

been disputed and past research has been interpreted as showing a causal influence 

of phonological awareness on learning to read. They claim that developing reading 
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skills also relies on other general language skills and there are likely to be other 

causal relationships. 

Elbro (1996) reviewed the phonological procedures that are involved in 

reading development. At the beginning of their reading education, children who do 

not have strong phonological skills will not necessarily experience major difficulties 

in learning to read, as they may be able to develop these abilities during reading 

instruction in school. However, if these children are not able to acquire an adequate 

level of phonological awareness during this time, it is probable that their reading 

skills will not develop adequately, as they may not become aware of the phonemes 

and morphemes represented by written letters. Thus, it would appear that children 

who have difficulties acquiring phonological awareness may go on to have trouble 

developing an adequate level of morphological awareness. If children are unable to 

process each sound in a word, they are likely to have more difficulty spelling that 

word. Thus, it seems as though children who have trouble reading could then have 

difficulties developing morphological awareness (Casalis et al., 2004). 

It is possible that children who have problems with written language may be 

able to develop additional skills or strategies as a means of compensating. Casalis et 

al. (2004) found that some poor readers were able to perform well on certain 

morphological activities such as sentence completion and production tasks even 

though these children may have had some level of phonological impairment. These 

tasks are based on productive knowledge, and the authors argue that it might be 

possible for children to gain this knowledge while learning to read, even if their 

phonological abilities are not well developed. This could then indicate that children 

with reading and spelling difficulties might be able to use a compensatory strategy to 
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assist them with written language (Casalis et al., 2004). Similarly, Elbro and Arnbak 

(1996) used morphological awareness training with students who had written 

language difficulties and found that some of these students showed some 

improvement in their written language skills. Therefore, it would appear that those 

with written language difficulties might be able to alleviate some of the negative 

effects associated with these by using compensatory techniques. 

Testing Morphological Awareness 

Researchers have tested morphological awareness in various ways. For 

example, Carlisle and Fleming (2003) elicited definitions of morphologically 

complex words (e.g., stillness and knotless) from individual children in Grade 1. 

These definitions were scored using three criteria: (i) mentioning the base 

morpheme, (ii) defining the base morpheme and (iii) using the word appropriately in 

a sentence. The authors also used a sentence completion task in which children in 

Grade 3 had to produce the appropriate forms of morphologically complex words in 

order to complete a sentence correctly (e.g., "Farm. My uncle is a 	" (fanner)).  

Although these activities test morphological awareness, they have some potential 

disadvantages. For example, Carlisle and Fleming's first task appeared to be too 

difficult for the Grade 1 children, as they had very low mean scores compared to the 

Grade 3 children. A disadvantage of the second task is that it may be more to do with 

a child's vocabulary and experience with language than with the ability to 

manipulate morphemes, as often there is only one form of a word that will fit into the 

sentence (e.g., no form offann other than farmer really fits the example given). 
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Bryant et al. (1998) conducted a longitudinal study and tested children's 

morphological awareness using an analogy task. Two puppets were used to present 

children with a sentence and then present it a second time with a change to the tense 

of the verb. The children listed to a sentence spoken by the first puppet, which was 

then changed accordingly by the second puppet. The first puppet then presented the 

next sentence to the children who were then asked to make the same changes as the 

second puppet should (e.g., "Tom helps Mary. Tom helped Mary. Tom sees Mary. 

	" (Tom saw Mary)). The authors also used another analogy task presented 

in the same way with words instead of sentences (e.g., "Anger. Angry. Strength. 

	" (Strong)). This task is an effective method of testing morphological 

awareness as children often have to change the form of the word itself as opposed to 

simply adding a suffix or prefix. However, like the other tasks described, it is time-

consuming as it requires one-on-one administration. Bryant et al. also used a written 

spelling task including words requiring a morphological strategy to spell correctly 

(e.g., called and laughed). The authors argue that as learning about spelling and 

grammar is related to morphological awareness, similar patterns of performance 

should be seen across both types of task. In the current study, children's 

morphological awareness was tested in an abstract task, but their ability to spell 

morphologically complex words was also evaluated. This allowed investigation into 

whether having better morphological awareness is related to being better at spelling 

words whose spelling is determined by morphology. 

Another way that morphological awareness has been tested is by presenting 

children with pictures of morphologically complex words. Two tasks were used to 

test morphological awareness in children in kindergarten and Grade 2 (McBride- 
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Chang et al., 2005). Firstly, the children were asked to choose which of two pictures 

contained a target morpheme, after being told what each picture was. For example, 

two pictures showing the colour blue and he blew out some air and the children were 

asked to pick which one had the meaning of blue in blueberries. In the second task 

children were read some stories of a few sentences. They were then asked to think of 

a word to complete them (e.g., "Here's an animal that lives in the sea and looks like 

a star. It's called a seastar. Here's an animal which lives in the sea and looks like a 

horse. What do we call this? 	 " (seahorse)). This type of task could 

possibly be completed by children who have a general knowledge of some of these 

concepts; for the above example a child may already know what a seahorse is and 

not need to use morphological awareness to complete the task. However, the 

majority of questions in this task do not have real word answers (e.g., "The metal 

shoes that are put on horses are called horseshoes. If we put metal shoes on pigs, 

what do we call them? 	" ( pigshoes)). This seems to be a productive way 

of testing morphological awareness as children will not have had prior experience 

with these words. 

From the literature it would seem that the types of words included in a 

morphological awareness task or morphological spelling task may influence how 

effectively morphological awareness might be measured. Deacon and Bryant (2006) 

compared children's performance on inflected and derived words, as well as one-

morpheme control words. They found that children tended to perform better on 

inflected (e.g., harming) and derived words (e.g., addition) as opposed to the control 

words (e.g., harmony and address). Children also seemed to find inflected words 

easier to spell than derived words. In the studies by Nunes et al. (1997a, b), the 



MORPHOLOGICAL AWARENESS IN CHILDREN 	 15 

combination of word types presented to the children contained regular verbs (e.g., 

covered and stopped) and irregular verbs (e.g., heard and lost). It was found that 

children usually performed more accurately when spelling regular verbs which 

contained a base word (e.g., cover-covered) that they might already be familiar with, 

than when spelling words where they had to consider the spelling of the ending of 

the word and/or its grammatical category (e.g., heard and lost). It was probably 

easier for children to be aware that two words share the same base word and 

understand this idea earlier than being aware that two words are from the same 

grammatical category. As many of the morphologically complex words used by 

McBride-Chang et al. (2005) were compound words made up of two free 

morphemes (e.g., milkglass and moonrise) these words may be easier for children to 

analyse when compared with morphologically complex words made up of one free 

morpheme and a bound morpheme (e.g., covered and dressed) such as those that 

were used by many of the authors listed above. 

While the tasks that have been used to examine morphological awareness 

(e.g., Bryant et al., 1998; Carlisle & Fleming, 2003) have many advantages, there are 

also disadvantages, such as the length of time needed to administer them and the fact 

that some depend more on a child's vocabulary than their ability to Understand and 

use morphemes. To effectively measure morphological awareness, a task should be 

able to be administered efficiently to children with simple, clear instructions, contain 

a variety of word types and require the child to manipulate morphemes, rather than 

draw upon their vocabulary. The task used in this study to assess morphological 

awareness included a greater variety of word types than in previous research and was 

also a quicker and more efficient group method for measuring the morphological 



MORPHOLOGICAL AWARENESS IN CHILDREN 	 16 

awareness of children than previous tasks. Another advantage is that the target words 

are provided in the test rather than requiring children to think of them, and so it relies 

less on vocabulary than previous tests have. Additional spelling tests consisting of a 

variety of morphologically complex words were also included in this study. These 

spelling tests were used to see if children could use morphological endings for 

morphologically complex words, and sound-based endings for morphologically 

simple words. When investigating knowledge of language rules, including 

morphological rules, it is also important to include a measure of pseudowords 

(Berko, 1958; Nunes et al. 1997a). It is always possible that children are able to spell 

real words correctly because they already know these spellings, rather than because 

they possess and can use the relevant morphological rules. However, children cannot 

have prior knowledge of the spelling of pseudowords, and thus must use 

morphological knowledge to spell them. Children with better morphological 

awareness should also be better at spelling pseudowords than children with lower 

morphological awareness as they should have more knowledge of morphological 

rules. Therefore, the spelling of pseudowords provides a more realistic measure of 

children's knowledge of the language rule under investigation. 

The Current Study 

The current study aimed to examine the level of morphological awareness in 

children with varying levels of reading ability, as well as how children use 

morphological awareness in reading and spelling. This study also investigated 

whether reading ability or experience with language (measured in terms of 

chronological age) has a greater effect on the development of morphological 

awareness in children with varying reading skills. For this reason, the study included 
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three groups of children, similarly to Casalis et al. (2004) and Bryant et al. (1998). A 

standardised reading measure was used to assign children to each group. Children 

with the lowest scores were assigned to the group of students who were poorer at 

reading (PR group). The PR group was matched to a group of younger children for 

reading level (RL) and a group of their typical-reading peers for chronological age 

(CA). It is extremely difficult to find a measure that will address all areas of 

language experience including spoken language, written language, grammatical 

complexity, and vocabulary and given the limited time available for testing, we were 

not able to assess all of these abilities. Thus, in the current study, language 

experience was measured in terms of chronological age. Obviously there will be 

variation in general exposure to spoken and written language even in children in the 

same age group. Nevertheless using age as a proxy for language exposure is not new 

in this area. Many researchers including Bryant et al. (1998) and Casalis et al. 

(2004), as mentioned above, have conducted investigations including three groups as 

we did. 

From the literature it was predicted that the development of morphological 

awareness has more to do with a child's reading ability than with their experience 

with language. It was thus hypothesised that the PR group and RL group would have 

a similar level of morphological awareness (because they have the same level of 
• 

reading ability) and that the CA group would have a significantly higher level of 

morphological awareness than the PR group (because the PR group has lower 

reading ability). However, it should be noted that if this hypothesis is not supported, 

and the "opposite" pattern of results is found (similar morphological awareness in 

the PR and CA groups), it would indicate that experience with language is more 
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important than reading ability in developing morphological awareness (because they 

have the same years of general experience with language). 

It would be expected that morphological awareness is related to the ability to 

spell morphologically complex words as well as that children with better 

morphological awareness also have better language skills in general. Thus, it was 

also hypothesised that children with better morphological awareness would be better 

at spelling the endings of one-morpheme words (e.g. wrist) and morphologically 

complex two-morpheme words (e.g. kissed) than children with lower morphological 

awareness. 

Method 

Participants 

Participants were 71 primary school students (26 male, 45 female) in Grades 

3 (n = 15), 4 (n = 20), and 5 (n = 36) from two local schools in the Hobart area. 

Participants ranged in age from 8 years, 5 months to 11 years, 7 months (M = 10 

years, 2 months; SD = 10.7 months). These children were allocated to one of three 

groups, based on their raw scores on the Word Identification subtest of the 

Woodcock Reading Mastery Test (WRMT; Woodcock, 1987), described in more 

detail later. Participation was voluntary, with consent indicated by the return of a 

signed consent form from each child's parents. The children who participated were 

from schools in mid to high socioeconomic areas. All children had learned English 

as their first language. 
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Materials 

Standardised tests. The 42-item spelling subscale of the Wide Range 

Achievement Test (WRAT-IV; Wilkinson & Robertson, 2006) was used to measure 

general spelling ability and the 106-item Woodcock Reading Mastery Test Word 

Identification subtest (WRMT; Woodcock, 1987) provided a measure of general 

reading ability which was used to allocate children to the groups. 

Morphological awareness tasks. The first morphological awareness task 

was based on an activity by Besse (2008) which was originally developed to test 

children who were learning French as a second language. It has been adapted into 

English with slightly modified instructions. There were 24 sets of three words: 12 

derivational morphology sets (e.g., author, actor and sailor) and 12 inflectional 

morphology sets (e.g., crying, keeping and darling). Mean frequencies were obtained 

using the MRC Psycholinguistic Database (Culling, 1990) for the target derivations 

(18.66), related derivations (14.54) and the unrelated words (24.83) as well as for the 

target inflections (34.42), related inflections (35.16) and the unrelated words (61.83). 

These frequency numbers show that the target and related derivations as well as 

inflections were well matched in terms of how often those words tend to appear in 

general language, thus giving an indication of familiarity with those words. Children 

had to decide which of the three words in each set was the odd one out (e.g., "Is the 

odd one out visitor, inspector or ancestor?"). In this example, visitor and inspector 

are similar as they both consist of both a free morpheme and a bound morpheme 

(visit + or, inspect + or) while ancestor is the odd word out as it consists only of a 

single free morpheme. The items in this task are shown in Appendix A. 
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The real word spelling test consisted of 10 one-morpheme real words (e.g., 

gold) and 10 two-morpheme real words (e.g., rolled). These words were matched for 

number of syllables and sound structure to 10 ostensibly one-morpheme 

pseudowords (e.g., nold) and 10 ostensibly two-morpheme pseudowords (e.g., 

broiled) for the pseudoword spelling test. These real words and pseudowords were a 

combination of past-tense and non past-tense verbs as well as non-verbs and both the 

real words and the pseudowords were presented in sentences. The sentences showed 

the morphological status of both the real words and pseudowords, as without a 

sentence context it is difficult to determine whether a word could be a verb or a non-

verb. For example, it is clear that the word nold is an adjective when it is presented 

in a sentence such as That is a very nold kind of cake and that the word broiled is a 

verb when it is presented in a sentence such as Tomorrow I will broil my truck; 

yesterday I broiled it. A picture was presented next to the space to write each word 

to assist the children to place both the real words and pseudowords in context 

grammatically. For example, a picture of a man with his arm in a cast was provided 

for the sentence He fell over and broke his wrist and a picture of a doll was provided 

for the sentence Her doll is looking rather nolad today. The real words and 

pseudowords are shown in Appendices B and C. 

Procedure 

After receiving approval from the University of Tasmania Human Research 

Ethics Committee (H9377) and the Educational Performance Report Committee of 

the Tasmanian Department of Education (862663), participants were recruited (see 

Appendices D and E). Principals from primary schools in the Hobart area were 

approached to seek permission for testing. Information sheets and consent forms 
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were sent home with each child in the included grades for their parents to consider 

(see Appendices F and G). 

Session 1 was conducted with children in their classroom groups and lasted 

about 30 minutes. Children first completed the real word spelling test in which they 

were instructed to write each word down as they heard it, next to the appropriate 

picture. Children were told the word, and then heard a sentence containing the word, 

and finally the word repeated again. They completed the morphological awareness 

task next and turned to the page of the testing booklet which showed rows of three 

words together. They were told that one of the words in each row did not belong 

with the other two words; "It's different from the other two; it's the odd one out". 

Children were asked to circle which word in each row they thought was the one that 

did not belong (e.g., "Is the odd one out dancer, builder or sister?"). Before 

beginning both the inflectional and derivational word sections, two examples of each 

type of word were completed together with the group. The experimenter gave each 

child a few moments to guess which word in the example was the odd-one-out and 

then told the group the correct word, but not why this word was correct. Prior to 

completing the morphological awareness task, children were told that if there were 

any words that they did not know, they could raise their hand and have the word 

explained to them. Finally, the children completed the spelling subscale of the 

WRAT in which they were asked to spell 42 words which started out relatively easy 

(e.g., arm), but became quite difficult (e.g., mnemonic). Once again, children were 

told the word, and then heard a sentence containing the word, and finally the word 

repeated again. There were two orders for the real word spelling test and four orders 
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for the morphological awareness task which were used to counterbalance any order 

effects. Instructions for the group session can be found in Appendix H. 

Session 2 was conducted with children individually and took around 20 

minutes. It began with the pseudoword spelling test. It was explained to children that 

the first task would use words that were not real words; "They are words that have 

been made up and you have to decide how to spell them". Children were given an 

example of a pseudoword and how it might be used, and they then were asked to try 

and spell it. The children were told the pseudoword, and then heard a sentence 

containing the pseudoword, and finally the pseudoword was repeated again. They 

were asked to write their answers on a testing sheet next to pictures associated with 

each pseudoword and reminded to write down the word that was said, not the names 

of the pictures. Lastly, the children completed the Word Identification subtest from 

the WFtMT in which they were presented with a stimulus book containing rows of 

words written in large print and asked to read each of the words slowly aloud. There 

were two orders for the pseudoword spelling test which were used to counterbalance 

any order effects. Instructions for the individual session can be found in Appendix I. 

Data were collated and analysed using SPSS for Windows (Version 17.0.0). 

Results 

Performance on Standardised and Morphological Awareness Measures 

To begin with, we looked at the performance of the overall sample in terms 

of grade level before comparing smaller groups of children in terms of reading level 

to explore our main experimental questions. Performance on the standardised tests 

administered to the participants across grade levels is shown in Table 1. Both the raw 
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scores and standardised (W) scores on the word identification subtest of the WRMT 

and spelling subtest of the WRAT are reported. 

Table 1 

Mean Performance across Grade Levels on Standardised Tests. Standard Deviations 

in Parentheses 

WRMT word ID 

Raw 

WRMT word ID 

W Score 

WRAT spelling 

Raw 

WRAT spelling 

Standard 

Grade 3 58.07 (9.99) 475.93 (19.49) 25.60 (2.99) 97.00 (10.75) 

= 15) 

Grade 4 

(n = 20) 

67.85 (5.72) 495.20 (11.01) 29.85 (3.66) 102.15 (10.92) 

Grade 5 

(n = 36) 

77.86 (8.88) 512.58 (15.18) 34.81 (4.99) 107.75 (12.93) 

Overall 70.86 (11.42) 499.94 (20.88) 31.46 (5.63) 103.90 (12.56) 

(n = 7 1) 

Note. WRMT = Woodcock Reading Mastery Test; WRAT = Wide Range 

Achievement Test. 

In general, children performed in the normal range expected for their age for 

both the word identification subtest of the WRMT and the spelling subtest of the 

WRAT. The average W score for the word identification subtest for the general 

population of Grade 3 children is 482 and is 506 for the population of Grade 5 

children. It appears from Table 1 that reading ability and spelling ability increased 

with age, as would be expected. It was important to focus on children's absolute 

reading and spelling abilities, rather than their abilities relative to their peers, so that 
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they could be matched into groups for absolute reading ability. Thus, we focused on 

raw scores in our analyses. One-way analyses of variance (ANOVAs) were thus 

calculated for raw scores on both the word identification subtest of the WRMT and 

the WRAT spelling subtest. Children's reading ability increased significantly with 

increasing grade level F (2, 68) = 31.60, p < .001, as did their general spelling ability 

F (2, 68) = 26.34, p < .001. Tukey post-hoc tests showed that there was a significant 

difference of p < .01 between each grade level for general reading ability and p < .05 

for general spelling ability. Thus, children became significantly better with grade in 

general reading and spelling ability, as would be expected. 

Performance on the morphological tasks administered to the participants 

across grade levels is shown in Table 2. For the spelling of one- and two-morpheme 

real and pseudowords, a response was deemed correct if the spelling of the ending of 

the word fitted the morphological rule being examined, rather than if the spelling of 

the entire word was correct. For example, the -ed ending is correct for verbs (e.g., 

rolled); but incorrect for nouns (e.g., gold). The raw scores for the morphological 

tasks (maximum of 10 for the one- and 10 for the two-morpheme words) were 

converted to proportion correct. For the morphological awareness task, the number 

of correctly chosen odd words out were counted (maximum raw score was 12 for the 

derivations and 12 for the inflections) and converted to proportions. In general, 

scores for all tasks improved from Grade 3 to Grade 5, as expected. 

Inspection of the data revealed that on the experimental tasks, all data were 

distributed normally. The reliability (Cronbach's alpha) was 0.416 for the 

derivational section of the morphological task, and 0.701 for the inflectional section. 

For the real word spelling task, reliability was 0.744 for one-morpheme real words 
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and 0.432 for two-morpheme real words. When examining the pseudoword spelling 

test, reliability was 0.439 for one-morpheme pseudowords and 0.501 for two-

morpheme pseudowords. Therefore, in general the reliability for the experimental 

tasks was quite low. 

Table 2 

Mean Proportion of Correct Spellings/Responses across Grade Levels on 

Morphological Tasks. Standard Deviations in Parentheses 

Real word spelling 

lmorph 	2morph 

Pseudoword spelling 

lmorph 	2morph 

Morphological awareness 

Deny 	Inflect 

Grade 3 

(n = 15) 

.63 (.21) .63 (.17) .54 (.17) .53 (.20) .46 (.11) .52 (.15) 

Grade 4 

(n = 20) 

.83 (.16) .72 (.09) .72 (.14) .52 (.16) .53 (.16) .57 (.19) 

Grade 5 

(n = 36) 

.92 (.12) .84 (.12) .65 (.17) .65 (.17) .63 (.15) .75 (.22) 

Overall .83 (.19) .76 (.15) .64 (.17) .59 (.18) .56 (.16) .65 (.22) 

(n = 71) 

Note. lmorph = one-morpheme words; 2morph = two-morpheme words; deny = 

derivational words; inflect = inflectional words. 

The grammatically correct spelling of the endings of real words was 

examined first in a mixed ANOVA with one between-subjects factor, Grade (3, 4, or 

5) and one within-subjects factor, number of morphemes (1, 2). In order to control 

for differences in general spelling ability, and focus only on differences in the ability 

to spell grammatical word endings, we included WRAT spelling raw score as a 
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covariate in this analysis. There was a significant main effect of grade, F(2, 67) = 

4.25, p < .05, partial 12  . . 1 13. Tukey post-hoc tests showed that the Grade 5 

children (M = .88) spelled the endings of real words more accurately than the Grade 

4 children (M = .77) (p < .01), who in turn spelled them more accurately than the 

Grade 3 children (M = .63) (p < .001). There was also a significant main effect for 

the covariate, general spelling ability F(1, 67) = 49.60, p < .001, partial 12  = .425 

which shows as would be expected that the spelling of these words is related to 

general spelling ability. No further main effect or interaction was significant. Thus, it 

appears that children become better at spelling morphologically complex real words 

as they get older, regardless of their overall spelling ability. 

General spelling ability is likely to account for a large amount of real word 

spelling, including grammatical word endings. While morphological awareness and 

spelling ability are not the same, they are related and the variance accounted for by 

each is likely to overlap. It was possible that controlling for general spelling ability 

used up a large amount of variance as both spelling ability and morphological 

awareness are literacy based skills and as such the mixed ANOVA was run without 

the WRAT spelling score as the covariate. 

Again, there was a significant main effect for grade, F(2, 68) = 27.86, p < 

.001, partial If = .450. Tukey post-hoc tests showed that the Grade 5 children (M = 

.88) spelled the endings of real words more accurately than the Grade 4 children (M 

= .77) (p < .01), who in turn spelled the endings of real words more accurately than 

Grade 3 children (M= .63) (p < .001). There was also a main effect for number of 

morphemes, F(1, 68) = 7.54, p < .01, partial 12  = .100 which shows that across all 

grades, children tended to do better on one-morpheme real words than two- 
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morpheme real words. Therefore, it appears that as children get older they become 

better at spelling morphologically complex real words. 

We then examined the grammatically correct spellings of the endings of the 

pseudowords in a mixed ANOVA of the same structure, with one between-subjects 

factor, Grade (3, 4 or 5) and one within-subjects factor, number of morphemes (1, 2). 

As discussed above, in order to focus only on differences in the ability to spell 

grammatical pseudoword endings, we included WRAT spelling raw score as a 

covariate in this analysis. There was no significant main effect for grade F(2, 67) = 

.378, p = .687, partial 12  .011. There was a significant main effect for the covariate, 

general spelling ability F(1, 67) = 9.57, p < .01, partial If= .125 which indicates that 

spelling these words is related to general spelling ability, as would be expected. 

There was also a significant interaction between number of morphemes and grade 

F(2, 67) = 6.31, p < .01, partial 12  = .159 (see Figure 1). This shows that at each 

grade level, children use morphemes differently. A one-way ANOVA with a 

Bonferroni correction showed that there were no individually significant differences 

to clarify this significant interaction. However, it seems that this interaction is likely 

to come from the Grade 4 children performing so much better on the one-morpheme 

pseudowords than the children in the other two grades. 
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Figure 1. Performance on pseudoword spelling task across grade level 

This mixed ANOVA was also re-run without WRAT spelling score as the 

covariate, for the reasons described above. There was a significant main effect for 

grade, in terms of spelling pseudoword endings grammatically F(2, 68) = 3.89, p < 

.05, partial 12 = .103. Tukey post-hoc tests showed that children in Grade 5 (M = .65) 

spelled the endings of pseudowords accurately more often than children in Grade 3 

(M = .53) (p < .05). There was also a main effect for number of morphemes, F(1, 68) 

= 6.37, p < .05, partial re = .086 which indicates that overall, children spelled one-

morpheme pseudowords better than two-morpheme pseudowords across all grade 

levels. A significant interaction between number of morphemes and grade was also 

found, F(2, 68) = 6.48, p < .01, partial re = .160. A one-way ANOVA with a 

Bonferroni correction showed that there were no individually significant differences 

to clarify this significant interaction. However it appears that this interaction 

probably stems from the Grade 4 children performing so much better on the one-

morpheme pseudowords than the children in the other two grades. Therefore, it 
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would seem as though when spelling morphological complex pseudowords, children 

improve from Grade 3 to Grade 5, though this improvement may be due to overall 

spelling ability. 

Finally, we examined children's performance on the morphological 

awareness task in a mixed ANOVA with one between-subjects factor, Grade (3, 4 or 

5) and one within-subjects factor, type of morpheme (derivational or inflectional). In 

this analysis, general spelling ability was not included as a covariate, as this task did 

not assess spelling ability, but rather the ability to recognise morphological patterns. 

There was a significant main effect for grade, F(2, 68) = 11.79, p < .001, partial 12  = 

.258. Tukey post-hoc tests showed that Grade 5 children (M = .69) scored higher 

than both Grade 4 children (M = .55) (p < .01) and Grade 3 children (M = .49) (p < 

.001) when choosing the correct odd-one-out. There was also a main effect for type 

of morpheme F(1, 68) = 8.5'7, p < .01, partial 12  = .112 which shows that across all 

grade levels, children were better at choosing morphologically complex inflectional 

words than derivational words. Overall, it appears that children get better at 

understanding morphologically complex patterns as they get older. 

The Relationship between Morphological Awareness and Spelling 

As discussed, it is possible that children are able to spell morphologically 

complex words because of their overall spelling ability, as opposed to the level of 

their morphological awareness. In order to investigate whether children are able to 

spell morphologically complex words irrespective of their spelling ability, a partial 

correlation was calculated between overall performance on spelling the endings of 

real words and scores on the morphological awareness task, controlling for general 
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spelling ability as measured on the WRAT. This relationship was weak but 

significant, r = .311, p < .01. This is consistent with the idea that a certain level of 

morphological awareness is necessary to use grammatical rules when spelling, 

regardless of general spelling ability and familiarity with words. There was also a 

weak and non-significant relationship between overall performance on the 

pseudoword spelling task and morphological awareness when controlling for general 

spelling ability, r = .214, p> .05. 

Developing Morphological Awareness 

One of the main questions of the current research was whether children's 

development of morphological awareness is related more closely to their reading 

ability or their experience with language. In order to answer this, children were 

allocated to one of three groups, based on their raw scores on the Word Identification 

subtest of The Woodcock Reading Mastery Test (WRMT; Woodcock, 1987). 

Children in Grade 4 and 5 who had raw scores between 55 and 68 were assigned to 

the group of students who were poorer at reading (PR group). These children were 

the Grade 4 and 5 children with the lowest scores on the Word Identification subtest 

of the WRMT. The PR group was matched to a group of younger children from 

Grade 3 for reading level (RL) with raw scores between 51 and 70 and a group of 

their typical-reading peers from Grade 5 for chronological age (CA) with raw scores 

between 80 and 94. It would have been preferable to have a poorer group of Grade 4 

and 5 readers; however, due to the relatively limited range of variability in the 

sample obtained, the groups were matched as well as possible. Performance on the 

morphological tasks administered to the participants acrossthe matched groups is 



MORPHOLOGICAL AWARENESS IN CHILDREN 	 31 

shown in Table 3. As expected, the means for the PR group and RL group are more 

similar than the means for the PR group and the CA group. 

Table 3 

Mean Proportion of Correct Spellings/Responses across Matched Groups on 

Morphological Tasks. Standard Deviations in Parentheses 

Real word spelling 

lmorph 	2morph 

Pseudoword spelling 

lmorph 	2morph 

Morphological awareness 

Deny 	Inflect 

RL Group 

(n = 10) 

.71 (.16) .69 (.13) .55 (.17) .61 (.19) .50 (.09) .52 (.16) 

PR Group 

(n = 17) 

.78 (.19) .73 (.12) .65 (.18) .54 (.18) .57 (.19) .58 (.18) 

CA Group 

(n = 19) 

.97 (.06) .89 (.09) .69 (.13) .69 (.09) .63 (.14) .80 (.21) 

Overall 

(ii = 46) 

.84 (.18) .78 (.14) .64 (.17) .61 (.16) .58 (.16) .66 (.22) 

Note. lmorph = one-morpheme words; 2morph = two-morpheme words; deny = 

derivational words; inflect = inflectional words. 

When comparing the matched groups, the grammatically correct spelling of 

the endings of real words was examined first in a mixed ANOVA with one between-

subjects factor, Group (RL, PR, or CA) and one within-subjects factor, number of 

morphemes (1, 2). Because children were already grouped in terms of a literacy 

based skill, general spelling ability was not included in these calculations as we did 
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not want to control for this type of ability twice. There was a significant main effect 

of group, F(2, 43) = 23.21, p < .001, partial 12  = .519. Tukey post-hoc tests showed 

that the CA group (M = .93) spelled more real word endings correctly than the RL 

group (M = .70) (p < .001) and the PR group (M = .75) (p < .001). Thus, it would 

seem that when spelling the endings of real words, the PR and RL groups are more 

similar than the PR and CA groups or the RL and CA groups. No further main effect 

or interaction was significant. 

Next, the grammatically correct spellings of the endings of the pseudowords 

were examined in a mixed ANOVA with one between-subjects factor, Group (RL, 

PR or CA) and one within-subjects factor, number of morphemes (1, 2). There was a 

significant main effect for group, in terms of spelling them grammatically, F(2, 43) = 

5.56, p < .01, partial re = .206. Tukey post-hoc tests showed that the CA group (M = 

.69) scored higher on the pseudoword spelling test than both the PR group (M = .59) 

(p < .05) and the RL group (M = .58) (p < .05). Therefore, it would appear that when 

spelling morphologically complex pseudowords, the PR and RL groups are more 

similar than the PR and CA groups or the RL and CA groups. No further main effect 

or interaction was significant. 

Lastly, children's performance in choosing which morphologically complex 

word was the odd-one-out was examined in a mixed ANOVA with one between-

subjects factor, Group (RL, PR or CA) and one within-subjects factor, type of 

morpheme (derivational or inflectional). There was a significant main effect for 

group, F(2, 43) = 7.45, p < .01, partial 12  = .257. Tukey post-hoc tests showed that 

the CA group (M = .71) correctly chose the odd-one-out more often than both the RL 

group (M= .51) (p < .01) and the PR group (M= .57) (p < .05). There was also a 
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main effect for type of morpheme, F(1, 43) = 6.05, p < .05, partial 12  = .123 which 

indicates that children are better at choosing morphologically complex inflected 

words than derived words. There was also a significant interaction between type of 

morpheme and group, F(2, 43) = 4.15, p < .05, partial 12 = .162 which shows that in 

each group, children understood morphemes differently (see Figure 2). A one-way 

ANOVA with a Bonferroni correction showed that the CA group performed 

significantly better than both the RL group (p < .001) and PR group (p < .01) when 

choosing inflected words. In addition there was no significant difference (p > .05) 

between the RL group and the PR group when choosing both inflected and derived 

words. Overall, it seems as though when it comes to understanding morphologically 

complex patterns, the PR and RL groups are more similar than the PR and CA 

groups or the RL and CA groups. 
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Figure 2. Performance on morphological awareness task across matched groups 
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Levels of Morphological Awareness 

We then compared children with differing levels of morphological awareness 

(MA). Children were split at the median in terms of their morphological awareness 

task scores with the sum of scores on the derivational words and inflectional words 

used as their overall score, which was out of a maximum of 24. Children with overall 

scores of 14 or lower were assigned to the low MA group and those with scores of 

15 or higher to the high MA group, and performance is shown in Table 4. 

Table 4 

Mean Proportion of Correct Spellings/Responses across Morphological Awareness 

Levels on Morphological Tasks. Standard Deviations in Parentheses 

Real word spelling 

lmorph 	2morph 

Pseudoword spelling 

lmorph 	2morph 

Morphological awareness 

Deny 	Inflect 

High 

(n = 36) 

.91 (.13) .82 (.11) .66 (.14) .67 (.12) .68 (.08) .82 (.14) 

Low 

(n = 35) 

.75 (.20) .70 (.16) .63 (.20) .50 (.19) .45 (.15) .47 (.12) 

Overall .83 (.19) .76 (.15) .64 (.17) .59 (.18) .56 (.16) .65 (.22) 

(n = 7 1) 

Note. 1 morph = one-morpheme words; 2morph = two-morpheme words; deny = 

derivational words; inflect = inflectional words. 

It appears from Table 4 that the children with higher MA performed better 

than those with lower MA on all tasks as would be expected, with some variation 

between tasks. This difference seems to be greatest for the MA task and real word 
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spelling. A mixed ANOVA with one between-subjects factor, MA Group (High or 

Low) and one within-subjects factor, number of morphemes (1, 2) was used to 

explore children's performance when spelling real words. There was a significant 

main effect for group, F(1, 69) = 19.48, p < .01, partial 12  = .220, with those children 

with higher MA (M = .86) performing better at spelling real words than those with 

lower MA (M = .72). There was also a main effect for number of morphemes, F(1, 

69) = 10.58, p < .01, partial 12  = .133 which indicates that overall, children spelled 

the target sections of one-morpheme real words better than two-morpheme real 

words. 

We then examined the grammatically correct spellings of the endings of the 

pseudowords in a mixed ANOVA of the same structure, with one between-subjects 

factor, MA Group (High or Low) and one within-subjects factor, number of 

morphemes (1, 2). There was a significant main effect for group, F(1, 69) = 10.03, p 

< .01, partial 12 = .127, with those children with higher MA (M = .66) spelling 

pseudowords better than those with lower MA (M = .56). There was also a main 

effect for number of morphemes, F(1, 69) = 4.62, p < .05, partial 12  = .063 which 

indicates that overall, children spelled the target sections of one-morpheme 

pseudowords better than two-morpheme pseudowords. There was also an interaction 

between number of morphemes and group, F(1, 69) = 7.70, p < .01, partial 12  = .100 

(see Figure 3). A one-way ANOVA with a Bonferroni correction showed there was a 

significant difference between groups when spelling two-morpheme pseudowords, 

F(1, 69) = 18.87, p < .001. Overall it appears that children with higher MA spell the 

endings of one- and two-morpheme pseudowords more accurately than children with 

lower MA. 
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Figure 3. Performance on pseudoword spelling task across morphological awareness 

level 

Finally, we examined children's performance on the morphological 

awareness task in a mixed ANOVA with one between-subjects factor, MA Group 

(High or Low) and one within-subjects factor, type of morpheme (derivational or 

inflectional). There was a significant main effect for group, F(1, 69) = 202.98, p < 

.001, partial 12 = .746 with those children with higher MA (M = .75) performing 

better at choosing the odd-word-out than those with lower MA (M = .46). There was 

also a main effect for type of morpheme, F(1, 69) = 13.82, p < .001, partial 12  = .167 

which shows that children with higher MA score better on inflectional words than 

derivational words. An interaction between type of morphemes and group was also 

found, F(1, 69) = 7.71, p < .01, partial 12  = .101 (see Figure 4). A one-way ANOVA 

with a Bonferroni correction showed there was a significant difference between 

groups when choosing derived words, F(1, 69) = 60.87, p < .001 as well as a 

significant difference between groups when choosing inflected words F(1, 69) = 
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121.03, p < .001. Thus, it seems that children with higher MA score higher than 

children with lower MA when choosing the correct odd-word-out. 
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Figure 4. Performance on morphological awareness task across morphological 

awareness level 

Discussion 

This study was designed to explore how primary school children with 

differing levels of reading ability use morphological awareness in spelling and 

reading. First, the findings between different grade levels will be described. To 

address the main research questions, a comparison was made between three matched 

groups of children with varied reading abilities and their performance on a range of 

tasks requiring morphological skills, and these are discussed later. 

General Spelling and Reading Ability 

As children progress through primary school, we would expect that their 

performance on standardised measures of reading and spelling ability would 

improve. In the current study, children did show a steady improvement on both the 
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Word Identification subtest of the WRAT and spelling subtest of the WRMT as they 

progressed from Grade 3 to Grade 5. We controlled for children's general spelling 

ability when comparing their performance on the morphological spelling tasks. We 

were thus able to conclude that children get better at spelling and recognising 

morphologically complex patterns as they get older, regardless of general spelling 

ability. It is widely accepted that in general, children's spelling of morphologically 

complex words and/or performance on morphological awareness tasks improves 

with age (e.g., Carlisle & Fleming, 2003; McBride-Chang et al., 2005; Nunes et al., 

1997b), but it is important to know that this improvement occurs even when general 

spelling improvement is controlled for. 

Performance across Grade Levels 

We investigated children's spelling of the endings of one-morpheme and 

two-morpheme real words (e.g., wrist and kissed) and pseudowords (e.g., nold and 

broiled), and their ability to choose which word was most likely the odd-one-out in a 

group of words containing either derivational morphemes or inflectional morphemes. 

We compared how children performed on the morphological tasks across grade 

levels. For the real word spelling test, children showed steady improvement on both 

one-morpheme and two-morpheme real words as they advanced through each grade. 

Children spelled one-morpheme real words significantly better than two-morpheme 

real words, presumably because two-morpheme words are more complex, and 

therefore more difficult to spell, than one-morpheme words. Two-morpheme words 

have endings that require morphological knowledge to spell correctly, while one-

morpheme word endings can usually be spelt phonetically. Our results are similar to 

those of Bryant et al. (1998), who found that children improved with age in their 
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spelling of real words, and tended to perform better on irregular (one-morpheme) . 

verbs (e.g., heard and sold) than regular (two-morpheme) verbs (e.g., opened and 

filled). In the current study, children in Grade 3 did not differ significantly in their 

spelling of one- and two-morpheme real words. However, Grade 4 children spelled 

one-morpheme real words significantly better than two-morpheme real words. This 

may mean that during the transition from Grade 3 to Grade 4, children learn to use 

their knowledge of morphological rules to spell one-morpheme words more 

effectively. For example, children in Grade 3 might spell gold phonetically and 

correctly while spelling rolled incorrectly, but children in Grade 4 may be able to 

make use of their growing morphological awareness to consider that gold is not a 

verb like rolled and so does not have an -ed ending. This reflects the three stage 

models of spelling acquisition introduced previously (Bear & Templeton, 1998; 

Gentry, 1978, 1982, 2000; Nunes et al., 1997b) which see children progressing 

through stages of phonological and morphological development and gradually 

improving their knowledge of morphological rules. 

When spelling pseudowords, children tended to do better as they got older. 

Children in Grade 3 had similar scores across both one-morpheme and two-

morpheme pseudowords and this pattern was also seen in the results for Grade 5 

children. This may indicate that both Grade 3 and 5 children had knowledge of 

morphological rules needed to spell both types of pseudoword. Nunes et al. (1997a) 

also used pseudowords with children of comparable ages and found similar results in 

that children's performance tended to improve with age. Interestingly, in the current 

research, Grade 4 children had the highest performance of all grades on one-

morpheme pseudowords, but had a performance almost equivalent to Grade 3 
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children on two-morpheme pseudowords. This could mean that in Grade 4, children 

have not yet developed the morphological awareness needed to spell two-morpheme 

pseudowords more effectively than children in Grade 3. This also provides additional 

support for the variability of the stage models of spelling (e.g., Bear & Templeton, 

1998) where children may overlap stages and progress through them at different 

ages. 

When choosing which of three morphologically complex words was the odd-

one-out; children's performance improved from Grade 3 to Grade 5, for both 

inflected and derived words. Treiman et al. (1994) found that when children were 

spelling words either containing derivational or inflectional suffixes or one-

morpheme words that did not contain root words, children performed much better on 

derived and inflected words as they progressed though the grades. While children in 

the current study showed progress across grade levels for both types of morphemes, 

they performed better on the inflected than on the derived words. Children may find 

the morphological structure of the inflected words including inflectional morphemes 

easier to see. Inflectional words are often only transformed slightly (e.g., walk to 

walked) while derivational words often undergo a more dramatic transformation 

(e.g., glory to glorify), which may be why the structure of inflectional words is more 

transparent for children. Deacon and Bryant (2006) also found that in general 

children scored higher when spelling inflected words than derived words. 

The hypothesis that children with higher morphological awareness scores 

would be better at spelling one-morpheme and two-morpheme real and pseudowords 

than children with lower morphological awareness scores was supported. Children 

with higher morphological awareness performed significantly better than those with 
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lower morphological awareness across all the experimental tasks. This is consistent 

with the idea that a certain level of morphological awareness is needed to use 

grammatical rules when spelling and to recognise grammatical patterns. In support of 

this general pattern, a weak, but significant relationship was found between scores on 

the morphological awareness task and overall performance on the real word spelling 

task when controlling for general spelling ability. However, the relationship between 

overall performance on the pseudoword spelling task and morphological awareness 

when controlling for general spelling ability, was non-significant. It is not clear why 

this relationship did not reach significance, although it is possible that the children's 

morphological awareness had not yet developed to a sufficiently explicit degree that 

they were able to use it when spelling unfamiliar words. Such a relationship might 

become stronger as children's morphological awareness develops. It is likely that 

both general spelling ability and morphological awareness are interrelated factors in 

the ability to spell morphologically complex words and thus it may be difficult to 

separate the individual contribution that each makes. Nevertheless, it appears that 

morphological awareness does play a role in the spelling of morphologically 

complex real words in children of this age range, irrespective of general spelling 

ability. 

Performance across Matched Groups 

To investigate the development of morphological awareness, children were 

assigned to one of three groups. Children with the poorest reading skills were 

labelled the poor reading (PR) group. These children were matched for reading level 

to a group of younger children (RL group) and for chronological age to a group of 

similar aged children who were average readers (CA group). 
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The data gathered were used to compare two possible theories about how 

children develop morphological awareness. One was that it is experience with 

written and spoken language that has a more important role in determining how 

children develop morphological awareness. The alternative view is that reading 

ability has a more important role in determining how children develop 

morphological awareness. It was predicted that the results would support the 

assertion that it is reading ability that has a more important role in the development 

of morphological awareness than general years of experiences with language. 

The hypothesis that the PR group and RL group would have a similar level of 

morphological awareness and that the CA group would have a higher level of 

morphological awareness than the PR group was supported. There were no 

significant differences between the PR and RL groups across all experimental tasks 

and the CA group scored significantly higher on all experimental tasks than the PR 

group. The PR group and the RL group were matched for reading ability and both 

groups scored very similarly across all tasks, while the CA group scored 

significantly higher on all experimental tasks than the PR group. This provides 

evidence that it is reading ability rather than years of experience with language that 

is more important in the development of morphological awareness. The CA group 

was by definition the same chronological age as the PR group, and thus both groups 

had the same length of general language experience. However, as the PR group had 

poorer reading ability than the CA group, it appears that it was their reading ability 

that may have been responsible for this difference. 

The results of this study seem to indicate that reading ability is more 

important than general years of experience with language for developing 
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morphological awareness and there are several possible explanations for this. Having 

good reading skills may make children become better at morphology than just being 

exposed to language in general, because children are exposed to a greater variety of 

words with different morphological structures when reading than they are during 

day-to-day conversation with others. When reading, children come across links 

between words and can see that similar words are spelled in similar ways (e.g., heal-

health and wizard-wizardry). They also need to understand these morphological 

patterns in order to read and comprehend the words on the page, whereas when 

speaking this is not as necessary. Alternatively, it could be that having good 

morphological awareness fosters a general enjoyment of language and this in turn 

may motivate children to read more and continue to develop these skills. It may also 

be possible that some children have a general tendency to be better at language-

based skills so that those who are good at reading also have good morphological 

awareness abilities. However, it seems likely that it is the exposure to words and 

word links when reading that explains why reading ability appears to be so important 

in the development of morphological awareness. 

It is interesting to note that the children in the RL group performed more 

poorly than those in the PR group on all experimental tasks with the exception of the 

two-morpheme pseudoword spelling. This suggests that experience with language 

does indeed have some role in the development of morphological awareness, as the 

children in the RL group were younger than those in the PR group and have had less 

experience with language. The current results are similar to those found in past 

research (Bryant et al., 1998; Casalis et al., 2004) and seem to support the idea that 
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while experience with language does have a role in developing morphological 

awareness, it is reading ability that provides the greatest contribution to this area. 

All three of the groups scored higher when spelling one-morpheme real 

words than when spelling two-morpheme real words, as well as than when spelling 

one- and two-morpheme pseudowords. This again reflects the results found by 

Bryant et al. (1998). These words were morphologically simple to spell when 

compared with the other words used in the study as discussed above. For example, 

one of the one-morpheme real words was salad and the ending can be spelt by 

sound, not by morphological rule. It is possible that the children already knew how 

to spell at least some of these words, although we controlled for familiarity and thus 

any effects should be evenly distributed across one- and two-morpheme words. On 

the morphological awareness task, all three groups performed better on inflected 

words than derived words. This suggests that the morphological structure of the 

inflected words was easier for the children to understand than the structure of the 

derived words as discussed above. Again, this is similar to the results found by 

Deacon and Bryant (2006). 

Limitations and Recommendations 

The main limitation of the current study was the characteristics of the sample 

group of children. The majority of the children who participated performed quite 

well on the standardised reading measure. As this measure was used to assign 

children to groups, it would have been preferable to obtain a sample with a wide 

variety of reading abilities. As most children had W scores within the average range 

for their grade level, the sample of children assigned to the PR group, in general did 
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not have markedly poor reading skills. This may be due to a number of factors. It 

may be possible that children who did have good reading and spelling skills were 

more likely to want to participate in the study because of their abilities or that their 

parents might have encouraged them to participate. As mentioned earlier, the schools 

that agreed to participate in the study were from mid to high socioeconomic areas 

and it is possible that children who attend these schools have had the resources to 

develop better reading and spelling abilities. 

It would also have been beneficial to have a larger group of participants in 

the study. It is possible that there may have been more children with differing 

abilities present which could have assisted with more evenly matching the groups. 

However, it was difficult to gain permission from schools to undertake testing as 

well as from parents for their child to participate. With more time, a more varied and 

larger sample may have been obtained. 

While administering the morphological awareness task, the experimenter 

read each group of words aloud to the children, but not all children stayed with the 

pace of delivery. Despite reminders, some children did not wait to hear each group of 

words read out loud and completed it on their own, while other children took a fair 

amount of time to complete it. Perhaps this test could be administered individually or 

with each set of words presented one at a time on a screen using a projector in front 

of the children; which would allow all children to complete it at the same pace. 

Additionally, future research could use a timed computer program allowing children 

to complete the task at their own pace with time taken as a dependent variable. 
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It was also possible that some children were not familiar with some of the 

words used in the morphological awareness task. While every effort was made to 

include common words, there were restrictions in the types of words that could be 

used and the words in the task were matched as well as possible. Children were 

informed that they could ask for clarification if they were unsure about a word 

meaning during the task. This did happen on a few occasions; however it may be 

possible that some children still did not ask for assistance with unfamiliar words. If 

this occurred it may have made it more difficult for some children to answer some 

questions which may have depressed some scores. In the future, it would be better to 

check with children at the end if there were any words they did not know and allow 

them to go back and confirm their answers. 

Future research in this area should consider increasing the number of 

participants and attempting to use more groups of children with more contrasting 

reading abilities. It would be useful to include a more specific measure of experience 

with language in future research to address the variability when using age as a 

representation of language experience. It would also be interesting to investigate 

whether implementing a reading training program would improve the morphological 

abilities of the poorer readers. Given that it appears that reading ability plays an 

important role in the development of morphological awareness, this type of program 

might be able to assist poor readers to gain better morphological skills. As the results 

of this study suggest that it is reading level rather than years of schooling/general 

experience with language that leads to better morphological awareness, strategies 

used to assist children should focus on reading. Encouraging children to read more, 
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and a greater variety, may help to improve their morphological awareness skills and 

in turn, improve their spelling of morphologically complex words. 

This study was designed to investigate whether reading ability or general 

experience with language is more important in developing morphological awareness 

and explore the morphological awareness of children with differing reading abilities. 

In summary, primary school children with poorer reading abilities did not perform as 

well across a range of morphological tasks as chronological age matched children. 

The two groups with matched reading ability showed the most similar performance 

across all tasks. This provides support for the view that it is reading ability that has a 

more important role in the development of morphological awareness. 
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Appendix A 

Morphological Awareness Task Order 1 

Practice 1: rubber 	digger 	 pepper 
Practice 2: reward 	remake 	 redo 

Now it's your turn! 
1 .dancer 	 builder 	sister 
2. ancestor 	 visitor 	 inspector 
3. refuse 	 review 	 rewrite 
4. writer 	 driver 	 butcher 
5. discussion 	 disobedient 	 dishonest 
6. collector 	 conductor 	 alligator 
7. disrespect 	 disbelief 	 disaster 
8. reply 	 recount 	 replay 
9. author 	 actor 	 sailor 
10. rebuild 	 repay 	 rehearse 
11. dislike 	 disagree 	 disturb 
12. monster 	 explorer 	 supporter 

Practice 1: jumping 	evening 	 thinking 
Practice 2: wicked 	patted 	 started 

Now it's your turn! 
1. contest 	cleanest 	warmest 
2. hostess 	 lioness 	 address 
3. crying 	 keeping 	 darling 
4. recess 	 actress 	 goddess 
5. hundred 	 folded 	 added 
6. growing 	 painting 	 morning 
7. naked 	 planted 	 posted 
8. princess 	 waitress 	 express 
9. tallest 	 nicest 	 forest 
10. honest 	 fastest 	 richest 
11. lifted 	 shouted 	 hatred 
12. ceiling 	 talking 	 asking 
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Appendix B 

Real Word Sentences Order 1 

Target words are italicised. One-morpheme words are underlined and two-morpheme 
words are bolded. 

1. If I write a word wrong, I misspell it. 
2. He took a taxi to the airport. 
3. That man milks cows because he is a farmer. 
4. It's easy to get lost in that maze.  
5. The boy rolled down the hill. 
6. The toffee  was really sweet and sticky. 
7. We haven't called our new kitten anything yet, it is unnamed. 
8. My brother has a beautiful gold  watch. 
9. That green thing's face is all swollen up and puffy. 
10. She liked to play tricks on people and was full of mischief.  
11. He fell over and broke his wrist. 
12. Every day he knocks at the door. 
13.That man is my uncle. 
14. The candle has dripped on the floor so it is all waxy. 
15.The boy was sick, he had the chicken pox.  
16.The little girl kissed her mother goodbye. 
17. I like eating salad for lunch. 
18. The sun's rays were warm. 
19. We did a play in our drama  class. 
20. The movie is over, it has ended. 
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Appendix C 

Pseudo Words Sentences Order 1 

Target words are italicised. One-morpheme words are underlined and two-morpheme 
words are bolded. 

1. The box has not been norped, it is unnorped. 
2. He used a bexi to fly the kite. 
3. Tomorrow I will broil my truck, yesterday I broiled it. 
4. I'm going to taise with my friend Jacob. 
5. I got one vock in the mail yesterday and about a dozen vocks today. 
6. That is a very nold kind of cake. 
7. She didn't have any nix on her bag, it wasn't very ruxy. 
8. That piffee  came bouncing down the street. 
9. Tomorrow Mary will ont with her ball like she onted with it today. 
10. Her doll is looking rather nolad  today. 
11. There is a lot of jaff on that car so it is very jaffy. 

12.That funny thing is called a narma. 

13. If you slig something the wrong way, you can say you misslig it. 
14. Alice has a very bist dress. 
15.Bob dropped one kay on the floor, then he dropped many of the kays. 
16.That is the biggest unkroff  I've ever seen. 
17. Someone who likes to tonce is a toncer. 
18. Look at that purple gox. 

19. I told John to tiss his stove, so he tissed it and now it works. 
20. I want a mispon  for my birthday. 



MORPHOLOGICAL AWARENESS IN CHILDREN 	 55 

Appendix D 

University of Tasmania Ethics Approval 

MEMORANDUM 

Private Bag 01 Hobart 
Tasmania 7001 Australia 

Telephone (03) 6226 2764 
Facsimile (03) 6226 7148 

Marilyn.Knott@utas.edu.au  

http://www.research.utas.edu.aullindex.htm  

HUMAN RESEARCH ETHICS COMMITTEE (TASMANIA) NETWORK 

AMENDMENT TO EXISTING APPLICATION APPROVAL 

7 August 2009 

Dr Nenagh Kemp 
Psychology 
Private Bag 30 
Hobart 

Ethics reference: H9377 
Children's literacy development and the identification of grammatical categories during reading. 

Dear Dr Kemp 

The Tasmania Social Sciences Human Research Ethics Committee has approved the Amendment to 
the above project on 2/8/2009. 

Amendment description: 

Addition of Masters student, Alison Kunz. 
Modifications to tasks being performed by child participants, to number of children, and the addition of 
grade levels 3, and 5. 
Full details as per formal ethics amendment submitted for approval. 

Yours sincerely 

Go/14-tt 

Ethics Executive Officer 

A PARTNERSHIP PROGRAM IN CONJUNCTION WITH THE DEPARTMENT OF HEALTH AND HUMAN SERVICES 
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Appendix E 

Department of Education Ethics Approval 

Department of Education 
EDUCATIONAL PERFORMANCE SERVICES 

2/99 Bathurst Street. Hobart 

GPO Box 169, Hobart, TAS 7001 Australia Tasmania 

File: 862663 

I September2009 

Dr Nenagh Kemp 
University of Tasmania 
School of Psychology 
Private Bag 30 
HOBART TAS 7001 

Dear Dr Kemp 

Grammatical Awareness in Primary School Children 

I have been advised by the Educational Performance Report Committee that the above research 
study adheres to the guidelines established and that there is no objection to the study proceeding. 

Please note that you have been given permission to proceed at a general level. You must still seek 
approval from the principals of the selected schools before you can proceed with your study. 

When the selection process is finalised and before you proceed with the research, please advise us 
of the names of the schools selected. 

A coprof your final report should be forwarded to Patricia Lloyd, Educational Performance 
Services, Department of Education, GPO Box 169, Hobart 7001 at your earliest convenience and 
within six months of the completion of the research phase in the Department of Education 
schools. 

Yours sincerely 

Manager 
(Educational Performance Services) 
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Appendix F 

Information Sheet for Parents 

Information sheet for parents 	 Date 
Grammatical Awareness in Primary School Children. 

Chief investigator: 	Dr Nenagh Kemp, School of Psychology 

Student Investigator: 	Alison Kunz, School of Psychology 

Purpose of the study 
This study is being conducted as a part of the research component for Master of 
Psychology (Clinical) student Alison Kunz, and is being supervised by Dr Nenagh 
Kemp. The principal of [SCHOOL] has approved this school's involvement in the 
study. This letter has been sent to you by the school, and the researchers have not 
been given access to any of your private contact details. 
This research aims to look at how children develop awareness of the grammatical 
structure of the words they read. Many English words are made up of smaller units 
of meaning: for example, the word unbreakable is made up of "un", "break" and 
"able". Grammatical awareness, the ability to accurately use and understand a 
word's grammatical structure, is useful for children in learning to both understand 
and to spell in English. The results of this study could provide information about 
how children can use and develop their grammatical awareness to assist them to 
become better readers and spellers. 

What your child's participation would involve 
All children in Grades 3, 4 and 5 are invited to participate. The study will involve 
one 45-minute session conducted with the whole class and one 40-minute session 
conducted individually with your child. The first session will assess children's 
spelling of real words, and they will also complete a grammatical awareness task. In 
this task, children are asked to circle which of three words (e.g., traveller, teacher, or 
chapter) is the "odd one out". 
The second session will involve your child completing 'a standardised test of reading 
ability, and a spelling test comprised of "nonsense" words, such as bist and unkroff, 
to see how they spell unfamiliar words. All of the material will be age-appropriate. It 
will be made clear that the words used are made up for the purposes of this study, 
and that children are not expected to know these words. Most children seem to enjoy 
these kinds of tasks. However, if your child does not wish to participate, or appears 
unsettled, he or she will be offered the chance to return to class and not participate 
further. 
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Will responses be kept confidential? 
Information collected from this experiment will remain confidential, and data will be 
kept securely at the School of Psychology in locked cabinets and in password-
protected computers. All individual identification through names will be removed 
from the data collected, and individuals will be identified only through ID numbers. 
Individual responses will not be identifiable in published results, as all data are being 
considered as a group. The raw data will be kept for a minimum of 5 years after 
publication, as per University requirements, after which they will be 
shredded/deleted. 

Could we withdraw, or make a complaint? 
Your child's involvement is this study is completely voluntary. While we would be 
pleased to have him/her participate, we respect your right to decline. Children, 
parents, and school staff are free to refuse to participate or withdraw their data at any 
time, without effect or explanation. 
The tasks are relatively easy and interesting, and are not substantially different from 
some tasks encountered at school. Children are often asked to read or spell for a 
teacher, and they are constantly learning new words. Many children's books use 
pretend words, and children tend to enjoy learning and using such words — in fact, 
the ability to "play" with words and language in this way is often associated with 
strong literacy skills. 

Ethics approval and contacts 
Ethical Approval for this study has been received from the Human Research 
Ethics (Tasmania) Network. Should you have any concerns, questions or 
complaints with regard to the ethical conduct of this research, please contact the 
Executive Officer of the Human Research Ethics (Tasmania) Network, on 6226 
7479 or human.ethics@utas.edu.au .  
When this study is completed, group results will be made available on the School of 
Psychology website (www.scieng.utas.edu.au/psychol)  or can be requested by 
contacting the Chief investigator, Nenagh Kemp, on 6226 7534, or Alison Kunz via 
email at akkunz@postoffice.utas.edu.au .  A summary of the results will also be sent 
to the school. You may keep this information sheet for your own records. 

Thank you for taking the time to consider this study. 

If you wish your child to be involved, please sign the attached consent form. 

This information sheet is for you to keep. 

Dr Nenagh Kemp 	 Alison Kunz 

Chief Investigator 	 Student Investigator 
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Appendix G 

Consent Form for Parents 

UTAS 

 

CONSENT FORM FOR PARENTS 

Experimental Study: Grammatical Awareness in Primary School Children 

1. I have read and understood the 'Information Sheet' for this project. 

2. The nature and possible effects of the study have been explained to me. 

3. I understand that my child's participation in the study involves completing a 
45-minute classroom session involving spelling real words and a grammatical 
awareness task and a 40-minute individual session involving a reading task 
and spelling made up words. 

4. I understand that all research data will be securely stored on the University of 
Tasmania premises for five years, and will then be destroyed. 

5. Any questions that I have asked have been answered to my satisfaction. 

6. I agree that research data gathered from my child for the study may be 
published provided that he/she cannot be identified as a participant. 

7. I understand that the researchers will keep my child's identity confidential 
and that any information supplied to the researchers will be used only for the 
purposes of the research. 

8. I agree to my child's participation in this investigation and understand that I 
may withdraw him/her at any time without any effect, and if I so wish, may 
request that any data my child has supplied to date be withdrawn from the 
research. 

Name of Parent: 	  

Name of Child: 	  Grade: 	 

Child's date of birth (including year): 

Signature: 	 Date: 
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Statement by Investigator 

I have explained the project & the implications of participation in it to this 
volunteer and I believe that the consent is informed and that he/she 
understands the implications of participation 

If the Investigator has not had an opportunity to talk to participants prior to them 
participating, the following must be ticked. 

The participant has received the Information Sheet where my details have been 
provided so participants have the opportunity to contact me prior to consenting 
to participate in this project. 

Name of Investigator 

Signature of 	 Date 
Investigator 
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Appendix H 

Scripted Instructions for Classroom Group Session 

My name is Alison, and I am from the university. I am trying to work out how we 
learn about what words are like. So I am going to ask you do some writing for me. Is 
that okay? If you don't feel like doing it, or want to stop, just tell me and that is fine. 
If something I am saying is confusing and doesn't make sense, just let me know or 
ask me a question — that's fine too. First I'm going to ask you to spell some words 
for me. It's not a test, though — I'm the only one who gets to see your spelling. 

Experimental spelling test (real words) 
First I am going to read some words to you and I would like you to write down these 
words. First I will say a word, then read it to you in a sentence and then I will say it 
again. I want you to write your answers on the sheet next to the pictures. These 
pictures have something to do with the words you have to write. But you need to 
remember to write down the word that I say, not the names of the pictures! Are you 
ready? 

That's all. Good job. Thanks. Now we will do something else. 

Grammatical Awareness Task 
The next thing to do is an "odd one out" activity. I'm going to give you a booklet 
which shows rows of three words together. One of the words in each row does not 
belong with the other two words. It's different from the other two; it's the odd one 
out. I want you to choose which word in each row you think is the one that doesn't 
belong, and put a circle around it to show it's the odd one out. 

Let's do some practice ones together first. 

Derivational morphology items: 
Can you see that the first row of three words says: rubber — digger —pepper (Hold 
up the booklet and point to the first row. Ask if everyone can find the first row on 
their booklet). 
One of those three words is the odd one out; it's different from the other two. I want 
you to have a guess which one it is. Put a circle around the one you think is the odd 
one out. 

Has everyone had a guess? Okay, now I'm going to tell you the answer: it's pepper. 
Pepper is the odd word out. So if you circled pepper you can give yourself a tick. If 
you circled another word, cross that out, and circle pepper — that's the odd one out! 

Let's try another practice one. You can see that second practice row says reward — 
remake — redo. Have a guess which might be the odd word out, and put a circle 
around it. 

Has everyone had a guess? The odd one out is reward. If you circled reward, you 
can tick it. If you circled another word, cross that out, and circle reward instead. 
That the odd one out. 

Okay, so now it's time for you to do them without me telling you the answers. 
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Put your finger on the first row to do by yourself: it says dancer — builder — sister. 
So circle the one that looks like the odd one out. 

(Continue, reading out the words so poor readers won't be disadvantaged). 

When you've done all 12, it's time for the second part. 

Inflectional morphology items: 
You have to do the same thing here, but I want to give you some more practice ones 
so you can make sure you're doing a good job. 

Can you see that the first row of three words says: jumping — evening — thinking 
(Hold up the booklet and point to the first row in the second part. Ask if everyone 
can find the first row on their booklet). 
One of those three words is the odd one out; it's different from the other two. I want 
you to have a guess which one it is. Put a circle around the one you think is the odd 
one out. 
Has everyone had a guess? Okay, now I'm going to tell you the answer: it's evening. 
Evening is the odd word out. So if you circled evening you can give yourself a tick. 
If you circled another word, cross that out, and circle evening — that's the odd one 
out! 
Let's try another practice one. You can see that second practice row says wicked — 
patted — started. Have a guess which might be the odd word out, and put a circle 
around it. 
Has everyone had a guess? The odd one out is wicked. If you circled wicked, you can 
tick it. If you circled another word, cross that out, and circle wicked instead. That the 
odd one out. 
Okay, so now it's time for you to do them without me telling you the answers. 

Put your finger on the first row to do by yourself: it says contest — cleanest — 
warmest. So circle the one that looks like the odd one out. 

(Continue, reading out the words so poor readers won't be disadvantaged). 

That's all. Nice work. Now we will do another activity. 

Standardised spelling test - WRAT 
(Hand out response forms) Now I am going to ask you to spell some more words and 
I would like you to write each word on the line beside the numbered space. (Point to 
the numbered spaces). Listen carefully so that you hear each word I say. Then try to 
spell the word correctly. 
I will say the word, then read a sentence with the word in it, and then say the word 
again. Please write the first word here (hold up sheet and point to line 1) and then go 
down the page this way as I say each word (point to the correct order of lines). Try to 
do your best. If you are not sure how to spell a word, you may take a guess. 
Thank you! We're finished now. I will be back another time and we will do a few 
more activities. 
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Appendix I 

Scripted Instructions for Individual Session 

Hello, 	. How are you going? Today we are going to do two different tasks. 
The first one uses words that you haven't heard before. They are words that I have 
made up just for this study and you have to decide how to spell them. For example 
one word might be 'glom'. Now there is no such word as 'glom', but if we had to 
think about it we might go to the shop and buy a 'glom', or we might 'glom' at the 
beach? 
How do you think we might spell the word 'glom'? 
Does this make sense? (further examples if it does not) 

Pseudo-word spelling test 

First I will say one of these made up words, then read it to you in a sentence and then 
I will say it again. I want you to write your answers on the sheet next to the pictures. 
These pictures have something to do with the words you have to write. But you need 
to remember to write down the word that I say, not the names of the pictures! Are 
you ready? 

That's all. Good job. Thanks. Now we will do something else. 

WRMT — Word Identification Subtest 
[standardised instructions] 

Now I'm going to show you some words and I'd like for you to read them to me 
slowly and one at a time. What is this word? 
Wow, that's great — you did really well. Thanks so much for helping me; it has been 
fun. Do you have any questions you want to ask about these puzzles? Now it is time 
to go back to class. 
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Appendix J 

Output for Statistical Calculations 

One —way ANOVA for spelling ability across grades. 

ANOVA 

WRATSpIRaw 

Sum of Squares df Mean Square F Sig. 

Between Groups 

Within Groups 

Total 

969.873 

1251.789 

2221.662 

2 

68 

70 

484.937 

18.409 

26.343 .000 

Multiple Comparisons 

WRATSpIRaw 

Tukey HSD 

(I) 	(J) 
Grade 	Grade 

Mean Difference 

(I-J) Std. Error Sig. 

5% Confidence Interval  9 

Lower Bound Upper Bound 

3 	4 -4.250-  1.465 .014 -7.76 -.74 

5 -9.206-  1.319 .000 -12.36 -6.05 

3 4.250-  1.465 .014 .74 7.76 

5 -4.956-  1.197 .000 -7.82 -2.09 

5 	3 9.206-  1.319 .000 6.05 12.36 

4 4.956-  1.197 .000 2.09 7.82 

*. The mean difference is significant at the 0.05 level. 

One —way ANOVA for reading ability across grades. 

ANOVA 

WRMTRaw 

Sum of Squares df Mean Square F Sig. 

Between Groups 

Within Groups 

Total 

4400.803 

4733.789 

9134.592 

2 

68 

70 

2200.401 

69.615 

31.608 .000 
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Multiple Comparisons 

WRMTRaw 

Tukey HSD 

(I) 	(-I) 
Grade 	Grade 

Mean Difference 

(I-J) Std. Error Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

3 	4 -9.783-  2.850 .003 -16.61 -2.95 

5 -19.794 2.564 .000 -25.94 -13.65 

4 	3 9.783 2.850 .003 2.95 16.61 

5 -10.011 -  2.327 .000 -15.59 -4.44 

5 	3 19.794 2.564 .000 13.65 25.94 

4 10.011 2.327 .000 4.44 15.59 

*. The mean difference is significant at the 0.05 level. 

Reliability statistics for derivational words and inflectional words. 

Reliability Statistics 

Cronbach's 

Alpha N of Items 

.416 12 

Reliability Statistics 

Cronbach's 

Alpha N of Items 

.701 12 

Reliability statistics for one-morpheme and two-morpheme real words. 

Reliability Statistics 

Cronbach's 

Alpha N of Items 

.744 10 
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Reliability Statistics 

Cronbach's 

Alpha N of Items 

.432 10 

Reliability statistics for one-morpheme and two-morpheme pseudowords. 

Reliability Statistics 

Cronbach's 

Alpha N of Items 

.439 10 

Reliability Statistics 

Cronbach's 

Alpha N of Items 

.501 10 

Mixed ANOVA examining performance across grades on real words. 

Tests of Within-Subjects Contrasts 

Measure:MEASU RE_1 

Source 	 nomorph 

Type III Sum 

of Squares df 

Mean 

Square F Sig. 

Partial Eta 

Squared 

nomorph 	 Linear .029 1 .029 1.831 .181 .027 

nomorph * 	Linear 

WRATSpIRaw 

.050 1 .050 3.182 .079 .045 

nomorph * Grade 	Linear .039 2 .019 1.239 .296 .036 

Error(nomorph) 	Linear 1.050 67 .016 
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Tests of Between-Subjects Effects 

Measure:MEASU RE_1 

Transformed Variable:Average 

Source 

Type III Sum of 

Squares df Mean Square F Sig. 

Partial Eta 

Squared 

Intercept .179 1 .179 12.369 .001 .156 

WRATSpIRaw .718 1 .718 49.607 .000 .425 

Grade .123 2 .062 4.257 .018 .113 

Error .969 67 .014 

ANOVA 

pRealTotal 

Sum of Squares df Mean Square F Sig. 

Between Groups 

Within Groups 

Total 

.691 

.843 

1.534 

2 

68 

70 

.346 

.012 

27.859 .000 

Multiple Comparisons 

pRealTotal 

Tukey HSD 

(I) 	(J) 
Grade 	Grade 

Mean Difference 

(I-J) Std. Error Sig. 

5% Confidence Interval  9 

Lower Bound Upper Bound 

3 	4 -.14667-  .03804 .001 -.2378 -.0555 

5 -.25278 .03423 .000 -.3348 -.1708 

4 	3 .14667 .03804 .001 .0555 .2378 

5 -.10611 -  .03106 .003 -.1805 -.0317 

5 	3 .25278-  .03423 .000 .1708 .3348 

4 .10611 -  .03106 .003 .0317 .1805 

*. The mean difference is significant at the 0.05 level. 
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Tests of Within-Subjects Contrasts 

Measure:MEASURE _1 

Source 	nomorph 

Type III Sum 

of Squares df Mean Square F Sig. 

Partial Eta 

Squared 

nomorph 	Linear .122 1 .122 7.544 .008 .100 

nomorph * Grade 	Linear .054 2 .027 1.664 .197 .047 

Error(nomorph) 	Linear 1.100 68 .016 

Tests of Between-Subjects Effects 

Measure:MEASURE _1 

Transformed Variable:Average 

Type III Sum of Partial Eta 

Source Squares df Mean Square F Sig. Squared 

Intercept 73.211 1 73.211 2951.386 .000 .977 

Grade 1.382 2 .691 27.859 .000 .450 

Error 1.687 68 .025 

Multiple Comparisons 

MEASURE_1 

Tukey HSD 

(I) 	(J) 
Grade 	Grade 

Mean Difference 

(I-J) Std. Error Sig. 

5% Confidence Interval  9 

Lower Bound Upper Bound 

3 	4 -.1467 .03804 .001 -.2378 -.0555 

5 -.2528*  .03423 .000 -.3348 -.1708 

4 	3 .1467 .03804 .001 .0555 .2378 

5 -.1061 .03106 .003 -.1805 -.0317 

5 	3 .2528 *  .03423 .000 .1708 .3348 

4 .1061 *  .03106 .003 .0317 .1805 

Based on observed means. 

The error term is Mean Square(Error) = .012. 

*. The mean difference is significant at the .05 level. 
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Mixed ANOVA examining performance across grades on pseudowords 

Tests of Within-Subjects Contrasts 

Measure:MEASURE_1 

Source 	 nomorphs 

Type III Sum 

of Squares df 

Mean 

Square F Sig. 

Partial Eta 

Squared 

nomorphs 	 Linear 2.269E-7 1 2.269E-7 .000 .998 .000 

nomorphs *WRATSpIRaw 	Linear .003 1 .003 .142 .707 .002 

nomorphs *Grade 	Linear .306 2 .153 6.311 .003 .159 

Error(nomorphs) 	Linear 1.624 67 .024 

Tests of Between-Subjects Effects 

Measure:MEASURE_1 

Transformed Variable:Average 

Source 

Type III Sum of 

Squares df Mean Square F Sig. 

Partial Eta 

Squared 

Intercept .205 1 .205 6.521 .013 .089 

WRATSpIRaw .301 1 .301 9.578 .003 .125 

Grade .024 2 .012 .378 .687 .011 

Error 2.109 67 .031 

Tests of Within-Subjects Contrasts 

Measure:MEASURE_1 

Source 	nomorph 

Type III Sum 

of Squares df Mean Square F Sig. 

Partial Eta 

Squared 

nomorph 	Linear .153 1 .153 6.379 .014 .086 

nomorph *Grade 	Linear .310 2 .155 6.481 .003 .160 

Error(nomorph) 	Linear 1.627 68 .024 
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Tests of Between-Subjects Effects 

Measure:MEASURE_1 

Transformed Variable:Average 

Type III Sum of Partial Eta 

Source Squares df Mean Square F Sig. Squared 

Intercept 45.696 1 45.696 1289.085 .000 .950 

Grade .276 2 .138 3.895 .025 .103 

Error 2.411 68 .035 

Multiple Comparisons 

MEASURE_1 

Tukey HSD 

(I) 	(J) 
Grade 	Grade 

Mean Difference 

(I-J) Std. Error Sig. 

5% Confidence Interval 
 9 

Lower Bound Upper Bound 

3 	4 -.0825 .04547 .173 -.1915 .0265 

5 -.1142 .04091 .018 -.2122 -.0161 

4 	3 .0825 .04547 .173 -.0265 .1915 

5 -.0317 .03713 .672 -.1206 .0573 

5 	3 .1142-  .04091 .018 .0161 .2122 

4 .0317 .03713 .672 -.0573 .1206 

Based on observed means. 

The error term is Mean Square(Error) = .018. 

*. The mean difference is significant at the .05 level. 

ANOVA 

pPseudoTotal 

Sum of Squares df Mean Square F Sig. 

Between Groups 

Within Groups 

Total 

.138 

1.205 

1.343 

2 

68 

70 

.069 

.018 

3.895 .025 
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Multiple Comparisons 

Tukey HSD 

Dependent 	(I) 	(J) 

Variable 	Grade 	Grade 

Mean 	• 

Difference (I-J) Std. Error Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

p1MPseudo 	3 	4 -.17833 .05717 .007 -.3153 -.0414 

5 -.10333 .05144 .118 -.2266 .0199 

4 	3 .17833 .05717 .007 .0414 .3153 

5 .07500 .04668 .250 -.0368 .1868 

3 .10333 .05144 .118 . 	-.0199 .2266 

4 -.07500 .04668 .250 -.1868 .0368 

p2MPseudo 	3 	4 .01333 .06049 .974 -.1316 .1583 

5 -.12500 .05443 .063 -.2554 .0054 

4 	3 -.01333 .06049 .974 -.1583 .1316 

5 -.13833 .04939 .018 -.2567 -.0200 

5 	3 .12500 .05443 .063 -.0054 .2554 

4 .13833 .04939 .018 .0200 .2567 

*. The mean difference is significant at the 0.05 level. 

Mixed ANOVA examining performance on MA task across grades. 

Tests of Within-Subjects Contrasts 

Measure:MEASURE_1 

Source 	typemorph 

Type III Sum 

of Squares df 

Mean 

Square F Sig. 

Partial Eta 

Squared 

typemorph 	Linear .172 1 .172 8.572 .005 .112 

typemorph * Grade Linear .055 2 .027 1.367 .262 .039 

Error(typemorph) 	Linear 1.362 68 .020 
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Tests of Between-Subjects Effects 

Measure:MEASURE_1 

Transformed Variable:Average 

Type III Sum of Partial Eta 

Source Squares df Mean Square F Sig. Squared 

Intercept 42.012 1 42.012 967.687 .000 .934 

Grade 1.024 2 .512 11.794 .000 .258 

Error 2.952 68 .043 

Multiple Comparisons 

MEASURE_1 

Tukey HSD 

(I) 	(J) 
Grade 	Grade 

Mean Difference 

(I-J) Std. Error Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

3 	4 -.05972 .050324 .465 -.18030 .06086 

5 -.19884 .045279 .000 -.30733 -.09035 

4 	3 .05972 .050324 .465 -.06086 .18030 

5 -.13912 .041090 .003 -.23757 -.04067 

5 	3 .19884 .045279 .000 .09035 .30733 

4 .13912-  .041090 .003 .04067 .23757 

Based on observed means. 

The error term is Mean Square(Error) = .022. 

*. The mean difference is significant at the .05 level. 
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Correlations between experimental measures and general spelling ability. 

Correlations 

Control Variables pMATotal pPseudoTotal pRealTotal 

WRATSpIRaw pMATotal Correlation 1.000 .214 .311 

Significance (2-tailed) . .075 .009 

df 0 68 68 

pPseudoTotal Correlation .214 1.000 .308 

Significance (2-tailed) .075 . .009 

df 68 0 68 

pRealTotal Correlation .311 .308 1.000 

Significance (2-tailed) .009 .009 . 

df 68 68 0 

Mixed ANOVA examining performance on real words across matched groups. 

Tests of Within-Subjects Contrasts 

Measure:MEASURE_1 

Source 	nomorphs 

Type III Sum 

of Squares df 

Mean 

Square F Sig. 

Partial Eta 

Squared 

nomorphs 	Linear .055 1 .055 3.327 .075 .072 

nomorphs * Group Linear .012 2 .006 .352 .705 .016 

Error(nomorphs) 	Linear .705 43 .016 

Tests of Between-Subjects Effects 

Measure:MEASURE_1 

Transformed Variable:Average 

Type III Sum of Partial Eta 

Source Squares df Mean Square F Sig. Squared 

Intercept 53.793 1 53.793 2848.715 .000 .985 

Group .877 2 .438 23.214 .000 .519 

Error .812 43 .019 
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Multiple Comparisons 

MEASURE_1 

Tukey HSD 

(I) 	(J) 
Group 	Group 

Mean Difference 

(I-J) Std. Error Sig. 

5% Confidence Interval  9 

Lower Bound Upper Bound 

RL 	PR -.0559 .03872 .328 -.1499 .0381 

CA -.2289 .03796 .000 -.3211 -.1368 

PR 	RL .0559 .03872 .328 -.0381 .1499 

CA -.1731 .03244 .000 -.2518 -.0943 

CA 	RL .2289 .  .03796 .000 .1368 .3211 

PR .1731 .03244 .000 .0943 .2518 

Based on observed means. 

The error term is Mean Square(Error) = .009. 

*• The mean difference is significant at the .05 level. 

Mixed ANOVA examining performance on pseudowords across matched groups. 

Tests of Within-Subjects Contrasts 

Measure:MEASURE_1 

Source 	nomorphs 

Type III Sum 

of Squares df 

Mean 

Square F Sig. 

Partial Eta 

Squared 

nomorphs 	Linear .008 1 .008 .244 .624 .006 

nomorphs * Group Linear .114 2 .057 1.776 .182 .076 

Error(nomorphs) 	Linear 1.384 43 .032 

Tests of Between-Subjects Effects 

Measure:MEASURE_1 

Transformed Variable:Average 

Type III Sum of Partial Eta 

Source Squares df Mean Square F Sig. Squared 

Intercept 33.056 1 33.056 1717.114 .000 .976 

Group .214 2 .107 5.568 .007 .206 

Error .828 43 .019 
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Multiple Comparisons 

MEASURE_1 

Tukey HSD 

(I) 	(J) 
Group 	Group 

Mean Difference 

(I-J) Std. Error Sig. 

5% Confidence Interval  9 

Lower Bound Upper Bound 

RL 	PR -.0200 .03910 .866 -.1149 .0749 

CA -.1095 .03833 .018 -.2025 -.0164 

PR 	RL .0200 .03910 .866 -.0749 .1149 

CA -.0895 .03275 .024 -.1690 -.0100 

CA 	RL .1095 .03833 .018 .0164 .2025 

PR .0895 .03275 .024 .0100 .1690 

Based on observed means. 

The error term is Mean Square(Error) = .010. 

*• The mean difference is significant at the .05 level. 

Mixed ANOVA examining performance on MA task across matched groups. 

Tests of Within-Subjects Contrasts 

Measure:MEASURE_1 

Source 	typemorph 

Type III Sum 

of Squares df 

Mean 

Square F Sig. 

Partial Eta 

Squared 

typemorph 	Linear .105 1 .105 6.058 .018 .123 

typemorph * Group Linear .143 2 .072 4.158 .022 .162 

Error(typemorph) 	Linear .742 43 .017 

Tests of Between-Subjects Effects 

Measure:MEASURE_1 

Transformed Variable:Average 

Type III Sum of Partial Eta 

Source Squares df Mean Square F Sig. Squared 

Intercept 30.994 1 30.994 695.915 .000 .942 

Group .664 2 .332 7.455 .002 .257 

Error 1.915 43 .045 
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Multiple Comparisons 

MEASURE_1 

Tukey HSD 

(I) 	(J) 
Group 	Group 

Mean Difference 

(I-J) Std. Error Sig. 

5% Confidence Interval  9 

Lower Bound Upper Bound 

RL 	PR -.06593 .059471 .514 -.21029 .07843 

CA -.20680 .  .058300 .003 -.34832 -.06528 

PR 	RL .06593 .059471 .514 -.07843 .21029 

CA -.14087 .049819 .019 -.26180 -.01993 

CA 	RL .20680 .  .058300 .003 .06528 .34832 

PR .14087' .049819 .019 .01993 .26180 

Based on observed means. 

The error term is Mean Square(Error) = .022. 

*• The mean difference is significant at the .05 level. 

ANOVA 

Sum of Squares df Mean Square F Sig. 

pMADer 	Between Groups .115 2 .058 2.280 .115 

Within Groups 1.086 43 .025 

Total 1.201 45 

pMAInfl 	Between Groups .692 2 .346 9.477 .000 

Within Groups 1.571 43 .037 

Total 2.263 45 
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Multiple Comparisons 

Tukey HSD 

Dependent (I) 	(J) 
Variable 	Group 	Group 

Mean Difference 

(I-J) Std. Error Sig. 

95% Confidence Interval  

Lower Bound Upper Bound 

pMADer 	RL 	PR -.073529 .063337 .483 -.22728 .08022 

CA -.131579 .062090 .098 -.28230 .01914 

PR 	RL .073529 .063337 .483 -.08022 .22728 

CA -.058050 .053058 .523 -.18684 .07074 

CA 	RL .131579 .062090 .098 -.01914 .28230 

PR .058050 .053058 .523 -.07074 .18684 

pMAInfl 	RL 	PR -.058333 .076172 .726 -.24324 .12657 

CA -.282018 .074672 .001 -.46328 -.10076 

PR 	RL .058333 .076172 .726 -.12657 .24324 

CA -.223684 .063810 .003 -.37858 -.06879 

CA 	RL .282018 .074672 .001 .10076 .46328 

PR .223684-  .063810 .003 .06879 .37858 

*. The mean difference is significant at the 0.05 level. 

Mixed ANOVA examining performance on real words across MA abilities. 

Tests of Within-Subjects Contrasts 

Measure:MEASURE_1 

Source 	 nomorph 

Type III Sum 

of Squares df 

Mean 

Square F Sig. 

Partial Eta 

Squared 

nomorph 	Linear .175 1 .175 10.586 .002 .133 

nomorph * MAGroup Linear .016 1 .016 1.000 .321 .014 

Error(nomorph) 	Linear 1.137 69 .016 
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Tests of Between-Subjects Effects 

Measure:MEASURE_1 

Transformed Variable:Average 

Type III Sum of Partial Eta 

Source Squares df Mean Square F Sig. Squared 

Intercept 91.282 1 91.282 2631.827 .000 .974 

MAGroup .676 1 .676 19.482 .000 .220 

Error 2.393 69 .035 

Mixed ANOVA examining performance on pseudowords across MA abilities. 

Tests of Within-Subjects Contrasts 

Measure:MEASURE_1 

Source 	 nomorph 

Type III Sum 

of Squares df 

Mean 

Square F Sig. 

Partial Eta 

Squared 

nomorph 	Linear .117 1 .117 4.627 .035 .063 

nomorph * MAGroup Linear .195 1 .195 7.705 .007 .100 

Error(nomorph) 	Linear 1.743 69 .025 

Tests of Between-Subjects Effects 

Measure:MEASURE_1 

Transformed Variable:Average 

Type III Sum of Partial Eta 

Source Squares df Mean Square F Sig. Squared 

Intercept 54.651 1 54.651 1607.628 .000 .959 

MAGroup .341 1 .341 10.031 .002 .127 

Error 2.346 69 .034 
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ANOVA 

Sum of Squares df Mean Square F Sig. 

p1MPseudo 	Between Groups .010 1 .010 .325 .571 

Within Groups 2.167 69 .031 

Total 2.177 70 

p2MPseudo 	Between Groups .525 1 .525 18.871 .000 

Within Groups 1.921 69 .028 

Total 2.446 70 

Mixed ANOVA examining performance on MA task across MA abilities. 

Tests of Within-Subjects Contrasts 

Measure:MEASURE_1 

Source 	 typemorph 

Type III Sum 

of Squares df 

Mean 

Square F Sig. 

Partial Eta 

Squared 

typemorph 	Linear .255 1 .255 13.820 .000 .167 

typemorph * MAGroup Linear .142 1 .142 7.717 .007 .101 

Error(typemorph) 	Linear 1.274 69 .018 

Tests of Between-Subjects Effects 

Measure:MEASU RE_1 

Transformed Variable:Average 

Type III Sum of Partial Eta 

Source Squares df Mean Square F Sig. Squared 

Intercept 52.837 1 52.837 3614.034 .000 .981 

MAGroup 2.968 1 2.968 202.980 .000 .746 

Error 1.009 69 .015 
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ANOVA 

Sum of Squares df Mean Square F Sig. 

pMADer 	Between Groups .905 1 .905 60.871 .000 

Within Groups 1.026 69 .015 

Total 1.930 70 

pMAInfl 	Between Groups 2.205 1 2.205 121.037 .000 

Within Groups 1.257 69 .018 

Total 3.462 70 


