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Abstract 

 

This study explores the ability of children with and without dyslexia to provide 

meaningful verbal self-reports of the strategies they used in a spelling recognition 

task. Sixty-six children aged 6 years 3 months - 9 years 9 months were tested on a 

range of standardised measures and on an experimental spelling recognition task 

based on the work of Critten, Pine and Steffler (2007).  Children identified with 

dyslexia (n = 22, mean age 8 years 10 months) were compared to two typically 

developing groups of children: the first matched by age (n = 22, 8 years 11 months), 

the second by spelling ability (n = 22, 7 years 5 months). In the recognition task, 

children were asked to identify the correct spelling of the target word from three 

phonologically and/or orthographically plausible alternatives and to verbally self-

report the strategy they used when approaching the task.  Their strategies were 

identified with reference to Rittle-Johnson and Siegler (1999).  All of the children in 

the study were able to provide meaningful self-reports. Results suggest that children 

with dyslexia are less likely to use the same range of strategies as typically 

developing children and more likely to use a sounding out (i.e. phonetic strategy) 

when approaching the task of spelling identification. We conclude that an assessment 

protocol for spelling that incorporates verbal self-report seems a promising way 

forward in providing in-depth qualitative information for targeted support. Further, 

the data suggest that it may be useful to explicitly teach a range of strategies to 

children with dyslexia when supporting them with their spelling.  
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Introduction 

 

In the current educational climate assessment plays a central role in educational 

accountability (Al Otaiba & Hosp, 2010; Gillies 2014). Alongside this is a growing 

awareness that effective assessment should provide information that leads to targeted 

instruction, thereby enabling the practitioner to support the learner to move forward 

(Feifer, 2008; Grigorenko, 2009; Kohnen, Nickels & Castles, 2009; Westwood, 

2005). The goal of specialist teacher assessment in the field of dyslexia is to evaluate 

the learner’s current attainments and abilities in order to gain information useful for 

effective support and intervention. Despite the assertion that assessment is an 

interactive process between the learner and the assessor (Backhouse & Morris, 2005) 

there remains a focus on standardised, static, testing procedures.  

 

Dyslexia is a developmental disorder that is characterized by difficulties in reading at 

the word level and in the United Kingdom there have been a number of definitions of 

dyslexia (Brooks, 2007). The most widely accepted definition used in specialist 

teacher assessment is that provided by the Rose report (2009) and adopted by the 

British Dyslexia Association (BDA). Dyslexia is defined as – 

 

‘… a learning difficulty that primarily affects the skills involved in 

accurate and fluent word reading and spelling.  Characteristic features 

of dyslexia are difficulties in phonological awareness, verbal memory 

and verbal processing speed.  Dyslexia occurs across a range of 

intellectual abilities.  It is best thought of as a continuum, not a distinct 

category, and there are not clear cut-off points.  Co-occurring 

difficulties may be seen in aspects of language, motor co-ordination, 
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mental calculation, concentration and personal organisation, but these 

are not, by themselves, markers of dyslexia.  A good indication of the 

severity and persistence of dyslexic difficulties can be gained by 

examining how the individual responds or has responded to well-

founded intervention.’  (Rose, 2009, p 30) 

 

There is a substantial body of research in the field of dyslexia relating to reading. 

However children with dyslexia often exhibit difficulties not only in accurate single 

word reading, but also with spelling (Berninger, Lee, Abbot & Breznitz, 2013; 

Bourassa & Treiman, 2003; Cain, 2010; Hulme & Snowling, 2009; Kohnen, Nickels, 

Castles, Friedmann & McArthur, 2012; Rose, 2009). While reading difficulties may 

resolve with appropriate support, spelling difficulties can persist into adulthood 

(Berninger et al., 2013; Bruck, 1990; Coleman, Gregg, McLain & Bellair, 2009; 

Hatcher, Snowling & Griffiths, 2002; Maughan et al., 2009). Furthermore, spelling is 

a key predictor of writing composition quality (Sumner, Connelly & Barnett, 2014). 

Despite this, there has been less research in the domain of spelling difficulties than 

there has been for reading difficulties. 

 

Spelling in children with dyslexia - delay or difference? 

A number of studies have compared the spelling approaches of typically developing 

children and children with dyslexia.  Differences between these populations could 

have implications for effective teaching and intervention. 

 

In an early study, Bruck (1988) investigated whether children with dyslexia and 

typically developing children used different processes when reading and spelling 
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words. A group of 9-16-year-olds with dyslexia, with an average age of 10 years, 

were compared with younger typically developing children matched for reading and 

spelling levels.  Static tasks that assessed a number of aspects of literacy were 

administered – the use of phonological and visual information for word knowledge, 

their understanding of spelling-sound correspondences for word recognition, the use 

of context in word recognition, and the use and knowledge of phonological and visual 

information for spelling. No evidence was found to suggest that the groups used 

different processes to read and spell words.  Bruck concluded that the spelling errors 

made by children with dyslexia were appropriate given their level of reading and 

spelling development.  

 

This conclusion was supported in a later study by Bourassa and Treiman (2003). 

Based on previous evidence that children with dyslexia compensate for poor 

phonological skills by employing orthographic knowledge and word-specific memory 

when reading, the authors explored if they use the same strategies in spelling. 

Children with reading and spelling difficulties, aged from 7 to 14 years (mean age 11) 

were compared with younger spelling-matched children aged 6 to 8 years (mean age 

7).  Each child spelled items derived from the word and non-word versions of the 

Treiman-Bourassa Early Spelling Test (T-BEST; Treiman & Bourassa, 2000) using 

an oral spelling task and a written test. They concluded that the spellings of older 

dyslexic children were similar to those of younger typically developing children. 

 

In a further study, Cassar, Treiman, Moats, Pollo and Kessler (2005) compared the 

phonological skills of children with dyslexia with those of younger typically 

developing children. Children with dyslexia, aged between 7 and15 years (mean age 
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11), were compared with  typically developing 6-7 year-olds on phoneme counting 

and non-word spelling tasks.  The two groups performed similarly on all tasks.  

Cassar and colleagues then rated the ability of experienced teachers to judge whether 

a speller was an older child with dyslexia or a younger typically developing child 

based solely on their spelling errors. They found that the teachers could not 

differentiate between the two groups.  Based on these static tasks, evidence suggests 

the notion of delay, rather than difference.  

 

Spelling Strategies 

Assessment should inform intervention (Backhouse & Morris, 2005; Grigorenko, 

2009; Jones & Kindersley, 2013). Current assessment practices of spelling ability 

typically consist of spelling lists that compare a child’s performance to that of his/her 

peers by providing age-related norms. Most often, post-hoc error analysis is then used 

to develop an intervention approach aimed at supporting the weaknesses noted, based 

on assumptions made by the assessor of the child’s understanding of each word 

(Donovan, 2015). It has been argued, however, that this form of analysis is generally 

not sufficiently extensive or structured to provide the in-depth information teachers 

require when developing targeted instructional programmes (Al Otaiba & Hosp, 2010; 

Steffler, Varnhagen, Friesen & Treiman, 1998). Importantly, static tests do not 

provide any understanding of how the learner arrives at their spelling choice; the use 

of strategies (either weak or effective) can only be inferred from the assessment 

(Rittle-Johnson & Siegler, 1999). Bourassa and Treiman (2003) identify the need to 

develop a spelling measure that “goes beyond traditional classification schemes that 

miss a great deal of information by scoring spellings simply as correct or incorrect” (p 

313).  Given the complexity of the spelling task, particularly in an opaque 
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orthography such as English, a standardised test that provides the number of items 

correct or incorrect as its only outcome measure is insufficient for providing targeted 

support (Al Otaiba & Hosp, 2010).    

 

A number of studies have acknowledged this complexity and attempted to gather 

further information in relation to the errors made by children. One approach to 

gaining detailed information is to elicit children’s verbal self-reports of the underlying 

strategies they bring to the spelling task.  Given the complex nature of the English 

orthography successful spellers need to be able to store word-specific orthographic 

information and develop efficient strategies (such as analogies to other words via 

word patterns) to retrieve this information (Holmes & Malone, 2004).  In order to 

become proficient spellers, children need to develop flexibility in choosing an 

appropriate strategy when generalizing to new situations (Steffler et al., 1998). The 

literature identifies a number of spelling strategies utilized by children as they 

develop and encounter more complex spellings  Young children often rely on a 

phonetic strategy (Steffler et al., 1998; Nunes, Bindman & Bryant, 1997) that is a 

direct translation from phonemes (the sounds in words) to graphemes (the 

orthographic representations of the sounds). However many words in English cannot 

be spelled using this strategy and children must therefore develop a range of strategies 

to support accurate spelling.  

 

Verbal self-reports allow a child to demonstrate more than the correct/incorrect 

answer by illustrating the cognitive processes that underlie/support decision-making 

when approaching a spelling task. An understanding of the strategies that individual 

children bring to the task (or in the case of struggling spellers, strategies that do not 
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form part of their “toolkit”) can support targeted intervention.  To date, there is little 

research that has focused on the strategies deployed by children with dyslexia, how 

they understand them, or on the explicit teaching strategies that might support them 

(Berninger et al., 2013; Stirling, 2011).   

 

A small number of studies have used self-reported verbal protocols to examine 

children’s thought processes during verbal spelling tasks (Critten, Pine & Steffler, 

2007; Rittle- Johnson & Siegler, 1999; Steffler et al., 1998). These studies have 

identified that even very young children can verbalize how they approach a spelling 

task when prompted.  For example, Steffler et al. (1998) administered a computerised 

spelling test to English-speaking children who were asked how they set about spelling 

the word. They found that children aged 7 - 10 years were able to meaningfully report 

the strategies.  The four most frequently reported strategies identified were retrieval, 

phonetic, explicit rule and analogy.  

 

Rittle-Johnson and Siegler (1999) investigated the spelling strategies of 6-year-old 

children at the start of spelling instruction, and then again a year later.  The authors 

concluded that the children’s verbal self-reports were accurate and that a total of six 

strategies could be identified.  Four of these confirmed the categories identified by 

Steffler et al. (1998) – retrieval, sounding out (matching the description of ‘phonetic’ 

provided by Steffler et al.) drawing analogies and relying on rules.  Two further 

categories were added.  The first, visual checking, involved writing the word, 

changing a letter or letters and then determining whether it “looked right”.  The 

second was a retrieve/sound out strategy.  This was applied where a combination of 
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the two strategies was used, that is, where part of the word could be sounded out, and 

the other part retrieved from memory.  

 

A self-report protocol was used by Critten et al. (2007) to explore how children 

conceptualise, represent and re-define their spelling strategies over development. The 

examiner provided the target word with two distractors and instructed the child to 

point to the response that he/she believed was correct.  The children were then asked 

to explain why they chose a response to be correct and why the other two alternatives 

were not.  The authors demonstrated that children as young as 5 years 11 months are 

able to verbally self-report their approach to the spelling process. Most recently, 

Critten, Pine and Messer (2013) used the verbal self-report protocol within the 

recognition task to explore whether implicit representations underlie early visual- 

based spelling. They found that children’s self-reports provided sufficient information 

to allow the categorization of the strategies used.  

 

In summary, there is support in the literature for a spelling procedure that provides 

more information about the types of spelling errors that children make, and the 

strategies that they use, rather than a simple correct versus incorrect approach to 

classifying errors.  We argue that quantitative information gained from static 

assessment is not sufficient: gaining an understanding of the strategies available to the 

individual learner could be important when developing a targeted programme of 

intervention. In addition, such information may reveal differences between the 

spelling approaches of typically developing children and children with dyslexia. 

Verbal self-report protocols offer one approach to identifying the strategies that 

children use. The literature presented identifies that even very young children are able 
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to meaningfully self-report the strategies they use when approaching spelling tasks. It 

should be noted however that these studies have been based on populations of 

typically developing children.  To date, no studies using the verbal self-report of 

spelling strategies used by children with dyslexia have been identified in the 

literature.  In addition, with the exception of Rittle-Johnson and Siegler (1999), the 

studies identified thus far have only examined children’s strategies with spelling tasks 

involving inflectional morphology. 

 

  

As part of a larger study to investigate an interactive approach to the assessment of 

spelling in children with dyslexia, the aim of this study was to investigate whether 

children with dyslexia reported using the same number and range of strategies in the 

identification of the correct spelling of both familiar and unfamiliar words as typically 

developing children or if these were measurably different. Specifically, this study 

examines the spelling strategies used by children with dyslexia in relation to 

chronological-age (CA) and spelling-age (SA) controls. A SA control group was 

included to investigate whether the strategies used by children with dyslexia 

demonstrate a developmental delay or atypical development in relation to spelling (as 

discussed in the preceding literature). It is proposed that if the children’s spelling 

strategies are different to a younger SA group then these differences could be 

classified as atypical. If, however, the strategies are similar and being used to a 

similar degree to the SA match group, this may indicate developmental delay.   

 

Method 

Participants 
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Sixty-six English speaking children between the ages of 6 years 3 months and 9 years 

9 months (36 girls and 30 boys, mean age 8 years 4 months) were recruited from eight 

primary schools (seven in the Greater London area, and one school in the Midlands) 

to participate in the UK study. Children were recruited by asking schools to nominate 

five children either formally identified with dyslexia or whom they considered to have 

reading difficulties (dyslexia group) and five children whom they considered to be 

typically developing (typically developing group CA match). An additional younger 

group of typically developing children was identified matched to the spelling age of 

the dyslexia group (typically developing SA match). All groups were matched on 

gender. Parental permission was sought and full consent provided to participate in the 

study. Each child was initially assessed using a range of materials to identify reading 

and spelling levels, measure the accuracy of teacher judgement, and determine the 

allocation of the children into the subgroups. Children were then allocated to each 

group.  

 

Group Allocation 

Children were allocated to the dyslexia group if they either had received a formal 

diagnosis of dyslexia or achieved a standard score of 85 or below on the Test of Word 

Reading Efficiency -2nd edition (TOWRE 2; Torgesen, Wagner & Rashotte 2012). 

Although a brief measure, this is in line with other literacy studies (e.g. Bourassa & 

Treiman, 2003; Hulme & Snowling, 2009). Twenty-two children were allocated to the 

dyslexia group (12 girls, 10 boys, mean age 8 years 10 months). The typically 

developing CA group was matched pairwise to the participants in the dyslexia group, 

within a maximum of 4 months (12 girls, 10 boys, mean age 8 years 11 months). The 

typically developing spelling age group (12 girls, 10 boys, mean age 7 years 6 
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months) was recruited by individually matching younger children to the spelling age 

of the children with dyslexia within a maximum of 4 months. The Helen Arkell 

Spelling Test (HAST- 2; Caplan, Bark & McLean, 2012) was distributed to whole 

classes and those children who performed similarly to children with dyslexia on 

spelling age were recruited for further study. An independent t test indicated no 

significant age difference between the dyslexia and CA groups (t (42) = .842, p = 

.610). 

 

Measures 

Reading    

Both the sight word (Sight Word Efficiency) and non-word (Phonemic Decoding 

Efficiency) subtests of the TOWRE 2 were administered and a Total Word Reading 

Efficiency score recorded. This is a timed oral reading task and is used within the 

assessment battery as an indicator of reading difficulties. Raw scores were converted 

to standard scores (M=100, SD=15). The mean Test-Retest reliability coefficient for 

this test is .95. 

 

Expressive Language  

Several research studies identify that if general language skills are poor, reading and 

spelling may be affected (e.g. Kohnen et al., 2009; Lesaux & Siegel, 2003; Sumner et 

al., 2014). Given the verbal nature of the recognition test –spelling alternative task, a 

measure of expressive language was administered to identify any language difficulties 

that might impact on the research results. All children completed a measure of 

expressive language using the Formulating Sentences subtest taken from the Clinical 

Evaluation of Language Fundamentals – 4th Edition (CELF-4; Semel, Wiig and 
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Secord 2006). For this measure, the children were shown a picture stimulus and orally 

provided with a target word. They were then asked to formulate a sentence about the 

picture, using the target word. Raw scores were converted to scaled scores (M=10, 

SD=3). The mean Test- Retest reliability coefficient for this test is .85. 

 

Spelling 

HAST-2 is a standardised test of single word spelling to use with individuals from 

five years to adult.  It provides standardised scores and age equivalents using a 

dictation task. Form B was administered. Raw scores were converted to standard 

scores (M=100, SD=15) and age equivalent scores. The Test-Retest Reliability 

coefficient on this test is .91. 

 

Experimental Measure 

A Recognition Test-Spelling Alternative Task was adapted from the procedure 

described by Critten et al. (2007, 2013). Within the context of the current study, 

spelling recognition is defined as the ability to identify the correct orthographic 

representation from three minimally different alternatives. It is acknowledged that the 

task of identifying misspelled words is different from that of formulating spellings. 

However, when combined with interaction with the assessor and verbal self-report 

from the learner, it can provide a rich source of information on which to build an 

intervention (Masterson & Apel, 2010).   

 

The items used in this experimental procedure were chosen from the HAST-2 

(alternate Form B). Items were chosen in order to elicit a range of approaches and 

strategies as identified in the literature, including phonological, morphological, 
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orthographic and semantic strategies. Fifteen items were administered with the 

children on a 1:1 basis with the researcher (the first author) in a quiet room allocated 

by the school.  Items for the experimental task are presented in Table 1. The items 

included were chosen from four categories – irregular high-frequency words, irregular 

low-frequency words, exception words and homophones. 

 

Each item was presented as a set, on separate cards, approximately 11cm x 15cm, 

with the correct spelling and two alternative spellings of the word. The alternative 

spellings were derived with reference to common errors identified in the spelling of 

young children both from the literature (e.g. Nunes et al., 1997) and from the 

professional experience of the first author. All of the alternatives were either 

orthographically or phonologically plausible. See Table 1 for details. The position of 

the correct spelling within each set was randomly allocated in order to prevent a 

positional bias in the responses.  

 

The task began with the researcher explaining to the child that they would hear a word 

and see some alternative spellings of that word on a card. The card was then presented 

to the child and the researcher said the word and then put it into a sentence taken from 

the original standardised spelling task. They were then asked to identify the 

alternative they believed to be correct by either pointing to the answer they believed 

to be correct or by identifying its position (e.g. first, second, third or top, middle or 

bottom). Answers were recorded and the child was then asked to explain why they 

considered the identified answer was correct and the other responses were not. 
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Finally the child was asked to turn to the reverse of the card where the correct spelling 

was supplied. If the child was incorrect in their response they were then asked how 

they might learn the correct spelling and were encouraged to discuss strategies that 

they felt might be effective. If the child was correct, they were asked how they might 

teach other children to remember the correct spelling and again encouraged to identify 

specific strategies that they thought could be helpful.  The child was thanked for their 

contribution and returned to their class. Responses were audio recorded, transcribed 

and analysed. 

Table 1. Alternative word sets presented in the recognition test – spelling alternative 

task 

 

1 have haf hav 

2 light lyte ligt 

3 structure struchsa stucture 

4 opened opend ohpened 

5 swimming swiming siming 

6 autumn autum ortumn 

7 tomatoes tomates tomatos 

8 wreath reath wreaf 

9 fudge fuj fuge 

10 through throu threw 

11 clown cloun klown 

12 because bicause becors 

13 patience pashience patients 

14 spread spead spred 

15 crack cack crak 

 

 

 

 

Procedure 

 

Data collection was divided into two 30-min sessions, approximately one week apart. 

The reading task (TOWRE 2) and experimental task (Recognition Test – Spelling 

Alternative) were administered in one session. The language task (CELF- 4) and 

standardised spelling task (HAST-2) were administered in the second session.  The 

experimental task and standardised spelling task were presented in separate sessions 
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to reduce any practice effect between the tests.  Standardised tests of reading, 

expressive vocabulary and spelling were administered according to the manual 

instructions, with appropriate discontinue points observed.   

 

 

Standardised Tests 

The standardised tasks were scored according to the manual instructions. A raw score 

was calculated and a standardised score derived. For the standardised spelling task, a 

SA range was identified for all groups. 

 

Experimental Measure 

The number of correct responses for the experimental measure was calculated for all 

three groups. Where a child gave an incorrect response, but then self-corrected before 

turning over the card, the self-corrected response was accepted. Responses were 

transcribed by identifying the material that addressed the research aims and then 

analysed according to the strategies used. Categories of strategies used to learn/teach 

from verbal self-reports were adapted from strategies identified by Rittle-Johnson and 

Siegler (1999). These were expanded to include two further categories (identified in 

italics): 

 Retrieval – automatic 

 Retrieval – using strategy  

 Sounding out  

 Retrieve/sound out 

 Drawing analogies  

 Relying on rules  
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 Visual checking 

 Semantic knowledge 

 

Retrieval was used where children provided an automatic response (whether correct 

or incorrect) and could not explain the strategy they used.  For example: 

‘Some of them I just have to remember…’ 

‘I remember this from year one’. 

‘I know it is right because I read a lot of books at home’.  

 

Alternatively the child used retrieval and was able to identify a strategy for retrieving 

the answer, for example using mnemonics, or a memory trigger: 

‘Sometimes I can make a sentence… big elephants can’t always use small exits…’ 

‘I know this one… it is the name of my grandma’s dog’. 

 

Sounding out was where the child identified the spelling using sounds, or saying the 

word aloud: 

‘I think it is this one…it does sound like that’. 

‘Because it has a ‘sh’ and ‘sh’ makes that sound’. 

 

Retrieve/sound out was used in line with the definition provided by Rittle-Johnson 

and Siegler (1999) where the spelling was partly retrieved and the remainder sounded 

out.  For example: 

‘I think it could be like ‘swim’ and ‘ing’. 
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Drawing on analogies was identified where the child provided references to other 

words with a similar pattern, or identified words within words: 

‘The bottom one … ‘gh’ makes the ‘i’ stand longer.  In fight, that makes a capital ‘i’ 

so it makes it longer.  There’s light and sight…’ 

(How could we teach other children to remember?)  ‘Umm, spread has got ‘read’ in 

it’. 

 

Relying on rules refers to orthographic rules, where the child refers to a particular 

spelling strategy or convention: 

‘Because normally in teaching they say if you want to make a word the past tense, you 

add on an –ed’. 

‘Because I know how to spell it.  It needs a ‘c’ and a ‘k’ at the end, those two go 

together.  (Do they always go together?) Mostly’.  

 

Visual checking included any strategies where the child used a phrase that indicated 

they were using a visual approach to identify the correct word: 

‘I have seen it before…’ 

‘It looks right…’ 

‘The longest one...’ 

 

Semantic knowledge was an additional category added as two of the words in the 

recognition task were homophones, patience/patients and through/threw.  A response 

was allocated to this category where they identified an understanding of this: 

‘There are two types of patients/patience… one type is the one at the doctors.  The 

other one is to have patience…’ 
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‘So the bottom one is when you ‘threw the ball’ and the middle one is when you go 

‘through the door’. 

 

The self-report transcripts from 6 out of 66 children (2 from each group) were 

independently coded for strategies by the second author. Overall, agreement was 

excellent at 95%, and agreement for individual children ranged from 87%-100%. 

 

Results  

 

Standardised Measures 

Results of the standardised tests and Recognition Test-Spelling Alternative Task are 

presented in Table 2. As expected, the dyslexia group had significantly lower standard 

scores compared to the typically developing groups for both reading and spelling. On 

the Total Word Reading task, a one-way ANOVA revealed a significant effect of 

group, F(2,65) = 46.49, p <.001 (η2
p = .596, pβ = 1.00). Post-hoc pairwise comparisons 

(Bonferroni-corrected) revealed that the dyslexia group scored lower than both the 

CA and SA groups, p < .001 for both, but that there was no significant difference 

between the CA and SA group, p = 1.000. For the spelling task, there was also a 

significant effect of group, F(2, 65) = 40.86, p < .001 (η2
p = .565, pβ = 1.00). Again, the 

dyslexia group scored lower than the CA and SA groups, p < .001 for both.  This 

time, the CA group also scored significantly higher than the SA group, p = .001. For 

standard scores on the language measure (i.e. the formulating sentences subtest of the 

CELF), the effect of group was also significant, F(2, 65) = 3.59, p = .033 (η2
p = .102, pβ 

= .645), with the children in the CA group scoring higher than the dyslexia group, p = 

.034.  However, all of the children in the study, including those with dyslexia, scored 
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in the average/above average range. None of the children in the dyslexia group 

appeared to have comorbid expressive language difficulties that would impact on their 

ability to produce full sentences. 

 

Table 2.  Means and standard deviations for the standardised measures, for all groups.  

 
 Dyslexia Group 

n=22 
Chronological age match 
n=22 

Spelling age match 
n=22 

Variable Mean SD Mean SD Mean SD 

Chronological age 

(yrs:mths) 

  8:10    .50    8:11    .60     7:5     .90 

Spelling age 

(yrs:mths) 

  7:6   1.2   11:6   1.70     7:7     1.2 

TOWRE 2 SWE – 

raw score 

42.3  9.19   68.05   9.56  50.46  14.76 

TOWRE 2 SWE – 
standard score 

75.31  13.53 106.73 11.93 109.95  13.93 

TOWRE 2 PDE – raw 

score 

17.40  6.82  39.64   8.95   25.87   9.56 

TOWRE 2 PDE – 
standard score 

81.81  8.10 108.41 11.37 108.32 11.78 

TOWRE 2 TWRE – 

standard score 

75.31 13.53 106.73 11.94 109.96 13.94 

HAST 2 – raw 
score 

26.0 
 

 7.51   42.50   4.78   25.73   7.49 

HAST 2 – standard 

score 

86.20 12.11 114.72   8.34 102.23 10.69 

CELF 4 – scaled score 
(mean 10 SD 3) 

10.31  2.32  12.04   1.84   10.81   2.43 

 
Key: TOWRE = Test of Word Reading Efficiency; SWE = Sight Word Efficiency; 

PDE = Phonemic Decoding Efficiency; TWRE = Total Word Reading Efficiency; 

HAST = Helen Arkell Spelling Test; CELF 4 = Formulating Sentences subtest taken 

from the Clinical Evaluation of Language Fundamentals. 
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Table 3. Number of times each strategy was used, calculated as a percentage of 

strategies reported within each group 

 

 Dyslexia Group (n = 22) CA match (n=22) SA Match (n=22) 

Strategy % (from 387 responses) % (from 484 responses) % (from 406 responses) 

Retrieval- automatic 11.11 17.56 26.85 

Retrieval – with 

strategy 

  8.27   9.50 12.32 

Sounding out 

(phonetic) 

43.93 21.28 22.41 

Retrieval/sounding out   1.29   1.65   4.43 

Drawing analogies   3.62   9.71   1.23 

Relying on rules   9.04 13.22   6.65 

Visual checking 20.67 19.01 23.65 

Semantic knowledge  2.07   8.06   2.46 

 

 

 

Strategies Used 

All groups of children were able to identify a strategy or a number of strategies that 

they used to approach the Recognition Test-Spelling Alternative task. Strategies were 

identified and coded on a per item basis (see appendices 1-3 for details) and then as a 

percentage of the overall responses (see Table 3). Children often reported using a 

number of strategies for each of the items presented. 

 

A series of chi-square tests of homogeneity were performed to determine whether the 

groups differed in their strategy selection. Effect sizes were calculated using phi φ 

where a value of <0.1 is considered a weak effect, <0.3 a modest effect <0 .5 a 

moderate effect, <.08 strong effect and ≥ 0.8 very strong (Muijs, 2011). The observed 

frequency of each strategy for the children with dyslexia differed significantly from 



22 
 

the CA group, Χ2 (7, N =871) = 71.14, p < .001, φ = .286.  The observed frequency of 

each strategy for the children with dyslexia also differed significantly from the 

younger SA matched children, X2 (7, N = 793) = 70.43,  p <.001, φ = .298. Finally the 

observed frequency of each strategy for the CA and SA children differed significantly 

X2 (7, N = 890) = 67.62, p <.001, φ = .276.  These results show that the three groups 

are drawing on the eight strategies to differing extents, and that the effect size is 

modest in each case.  

 

Responses were further examined to determine whether a predominant strategy could 

be identified for each child based on the strategy that they used most frequently. 

Adopting this criterion, 21 of the 22 children in the dyslexia group could be identified 

as using a predominant strategy. Fifteen of these children relied on a sounding out 

(phonetic) strategy, while three used visual checking and 3 used automatic retrieval 

predominantly and were unable to explain their answer.  By comparison, 17 children 

in the CA group were identified as having a predominant strategy; 4 of these used a 

phonetic approach,  3 reported using visual checking, 1 predominately drew on 

analogies and 4 used a reliance on spelling rules. A further 5 children reported using 

automatic retrieval and were unable to explain their responses. From the SA match 

group, 19 children were identified with a predominant strategy.  Seven children from 

this group used automatic retrieval as the predominant strategy, 1 retrieval with a 

reported strategy, 5 a sounding out (phonetic) strategy and 6 visual checking. 

 

 

Discussion 
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Using the verbal self-report methodology reported by Critten and colleagues (2007), 

the aim of this study was to explore the spelling strategies used by children with 

dyslexia. Performance was then compared to the strategies used by typically 

developing children of the same age as well as a younger group of children of the 

same spelling age. A review of the literature identified that the strategies used by 

children when approaching the task of spelling (in contrast to examining only what 

they can produce correctly or incorrectly) may add important information when 

developing a successful programme of intervention. The strategies used by the 

children were elicited by expanding Critten et al.’s  task to probe how they might 

learn an unknown spelling, or how they might help another child to learn an unknown 

spelling. 

 

On a per-item basis, children in all groups were able to identify one or more strategies 

that they used to learn/teach unknown spellings for the words presented. In each 

group, a percentage of responses indicated automatic retrieval, where the child 

provided an automatic response (whether correct or incorrect) and could not explain 

the strategy they had used. Of interest to this study is that the children in the dyslexia 

group were least likely to report this (11.11% frequency of allocation) compared to 

17.56% for the typically developing CA match and 26.85% for the typically 

developing younger children. This may be for a number of reasons. It could be that 

for the CA children, with a higher number of correct spelling responses in the 

identification task, their understanding of the word was implicit; it had been so well 

learned and transferred to memory that retrieval was automatic without having to rely 

on an underpinning strategy. By comparison, the lower frequency of allocation to this 

category of strategy by the children in the dyslexia group appears to reflect an over 
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reliance on a phonetic strategy that was not useful for many of the words included in 

the study.  However, for the typically developing younger children the answers were 

more likely to be a guess and they were unable to provide an explanation of why they 

chose the particular response.  

 

Overall, the results suggest that the children in the CA group were more likely to use 

the full range of identified strategies when approaching the spelling alternative task 

and often more than one on a per-item basis, to arrive at the correct answer. That is, 

they seemed to be able to utilise a number of the strategies available to them and be 

able to verbalise more than one approach. This is reflected in the overall number of 

responses – 484 – when compared to the dyslexia group where 387 responses were 

provided. The younger typically developing children demonstrated 406 responses, 

exceeding those of the older children with dyslexia in the study and suggesting access 

to a wider range of spelling strategies, although these were not always appropriate. 

This supports the view of Rittle-Johnson and Siegler (1999) that diverse strategies can 

allow children to adapt to the demands of the task and allows them to approach a 

problem with the flexibility of strategy choice. 

 

 By contrast, the children in the dyslexia group were more likely to use a sounding out 

strategy (phonetic) in isolation when identifying the correct spelling from a choice of 

alternatives. The children in this group were therefore not always successful in 

identifying the correct spelling of the target word – they could identify the sounds but 

showed difficulty in recalling the exact letters or letter patterns of the word. This is in 

line with other studies that report that poor spellers have difficulties remembering 

word-specific information (Fayol, Zorman & Lété, 2009). Data from younger 
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typically developing children identified that the most commonly occurring strategy 

was automatic retrieval, where the child was unable to explain why they had made a 

particular spelling choice. 

 

One explanation for the sounding out (phonetic strategy) for all groups may the focus 

on quality phonics teaching in UK schools in recent years (Walker, Bartlett, Betts, 

Sainsbury & Mehta, 2013). It is possible that this has influenced the strategy choice 

for all children. The data suggests however that while typically developing children 

are able to use this strategy as appropriate, and combine this with other strategies, 

children in the dyslexia group are more likely to persist with sounding out, even when 

unsuccessful, and appear to have a narrower choice of strategies available to them.  

One implication of this is that it may be useful to explicitly teach a range of strategies 

to children with dyslexia when supporting them with their spelling.  

 

 

Available literature and the results from this study suggest a number of possibilities 

for further research. It is promising that all children in the study were able to offer 

verbal self-reports that could be categorized to a particular strategy, thus providing in-

depth qualitative information as a foundation for developing targeted support and 

moving beyond a binary analysis of children’s spellings as correct and incorrect. 

Previous research studies have demonstrated that even very young children are able to 

meaningfully self-report the strategies they use when approaching spelling tasks 

(Critten et al., 2007). The results from the younger typically developing children who 

took part in this current study (mean age 7 years 5 months) were broadly in line with 

this finding however the children were not able to demonstrate this on all items. Of 
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the 406 responses verbalized, 26.85% of these were allocated as automatic retrieval 

where the children were unable to explain their choice (and were often incorrect). 

This difference in outcome is most likely due to the expanded categories of words 

used that required a more varied knowledge base. Critten et al.’s (2007) study 

consisted exclusively of target words with the past tense morpheme –ed while the 

items in the current study included monomorphemic words, morphologically irregular 

words, and words with a variety of inflectional morphemes, requiring the children to 

draw on a wider range of phonological, morphological, orthographical and semantic 

skills.  

 

It is acknowledged that a spelling recognition task is not the same as a spelling 

production task, and that children can generally correctly recognize more words than 

they can correctly produce (Holmes & Davis, 2002; Masterson & Apel, 2010).  

However the results from the spelling recognition task in this study do support the 

fundamental principle that 8/9 year old children – both typically developing and 

children with dyslexia - are able to provide useful verbal self-reports of the strategies 

used.  In addition, when combined with interaction with the assessor and verbal self –

report from the learner, spelling recognition can provide a rich source of information 

(Masterson & Apel ). It does therefore seem feasible that this positive finding can 

provide a basis on which to develop an interactive assessment procedure that elicits 

qualitative information on which to develop a targeted intervention programme. 

Additional research is required to explore this further. 
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Appendix One: Strategies used by children in Dyslexia group 

 
Child Retrieval – 

automatic 

Retrieval – 

using strategy 

Sounding out Retrieve/sound 

out 

Drawing 

analogies 

Relying on rules Visual checking Semantic 

knowledge 

1 5 4 0 1 2 1 2 2 

2 4 0 6 2 0 0 7 0 

3 3 1 7 0 0 1 4 1 

4 3 1 9 0 0 3 1 0 

5 3 0 10 0 0 3 3 1 

6 0 0 8 0 1 3 5 0 

7 0 2 4 0 0 2 5 1 

8 0 0 9 0 2 2 5 0 

9 2 2 9 0 0 3 3 0 

10 0 4 7 0 0 0 7 0 

11 5 3 2 0 3 1 3 0 

12 1 1 11 0 0 0 2 0 

13 1 3 11 0 0 1 1 0 

14 0 1 12 0 1 2 0 0 

15 1 1 9 1 1 1 1 0 

16 6 1 4 0 2 0 3 1 

17 0 0 0 0 0 0 15 0 

18 1 1 9 0 0 1 3 1 

19 3 3 10 0 2 1 3 0 

20 1 2 8 0 0 2 3 1 

21 3 1 11 0 0 4 1 0 

22 1 1 14 1 0 4 3 0 

TOTAL 43 32 170 5 14 35 80 8 

Predominant 3 0 15 0 0 0 3 0 
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Appendix Two: Strategies used by children in the chronological age match group 

Child Retrieval – 

automatic 

 

Retrieval – 

using strategy 

Sounding out Retrieve/sound 

out 

Drawing 

analogies 

Relying on rules Visual checking Semantic 

knowledge 

1 6 0 2 1 3 4 3 2 

2 6 0 4 0 0 0 6 1 

3 2 1 5 1 1 2 5 2 

4 5 0 5 0 3 1 5 1 

5 7 0 5 0 0 1 4 2 

6 3 4 3 0 2 1 6 2 

7 0 0 6 0 3 7 5 2 

8 4 2 6 0 3 7 4 2 

9 0 3 3 0 2 0 11 1 

10 1 3 6 0 2 4 6 2 

11 5 2 8 0 3 4 2 2 

12 5 3 3 0 1 4 4 2 

13 3 4 5 0 0 2 8 3 

14 6 4 5 0 1 3 3 2 

15 4 4 6 0 1 1 4 1 

16 8 1 3 0 3 4 1 2 

17 5 1 10 0 0 2 6 2 

18 4 3 3 0 3 5 2 1 

19 5 2 6 1 4 5 1 2 

20 2 2 2 3 4 2 2 1 

21 1 6 4 1 6 1 2 2 

22 3 1 3 1 2 4 2 2 

TOTAL 85 46 103 8 47 64 92 39                                        

Predominant 5 0 4 0 1 4 3 0 
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Appendix Three: Strategies used by children in the spelling age match group 

Child Retrieval - 

automatic 

Retrieval – 

strategy 

Sounding out Retrieve/sound 

out 

Drawing 

analogies 

Relying on rules Visual checking Semantic 

knowledge 

1 14 0 1 1 0 0 1 0 

2 2 2 4 3 0 2 5 0 

3 3 0 2 1 0 3 8 0 

4 3 2 2 4 0 0 5 1 

5 5 5 5 1 0 0 1 0 

6 9 1 1 0 0 1 3 1 

7 6 2 5 0 0 0 6 0 

8 6 3 0 2 0 0 6 1 

9 4 7 2 3 0 0 6 2 

10 4 4 2 0 1 1 10 1 

11 1 1 10 0 0 0 5 0 

12 1 3 8 0 0 4 3 1 

13 13 0 1 0 0 0 3 0 

14 6 2 3 0 0 2 5 0 

15 4 0 7 0 0 1 4 0 

16 3 2 12 0 0 0 1 0 

17 1 1 7 0 0 0 8 0 

18 5 2 3 0 0 4 2 1 

19 2 2 3 0 2 3 7 1 

20 6 3 3 0 0 2 2 0 

21 8 2 3 2 1 1 2 1 

22 3 6 7 1 1 3 3 0 

TOTAL 109 50 91 18 5 27 96 10 

Predominant 7 1 5 0 0 0 6 0 
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