
 
 
 

Macquarie University ResearchOnline 
 

 
 
This is the author version of an article published as: 
 
 
Castles, A., Coltheart, M., Larsen, L., Jones, P., Saunders, S. &  McArthur, G. 
(2009) 'Assessing the basic components of reading : a revision of the Castles 
and Coltheart test with new norms', Australian Journal of Learning Difficulties, 
Vol. 14:1, pp. 67-88  

 
Access to the published version: http://dx.doi.org/10.1080/19404150902783435 
 
Copyright: Learning Difficulties Australia 
 

http://dx.doi.org/10.1080/19404150902783435
http://dx.doi.org/10.1080/19404150902783435


 

 

 

 

 

 

Assessing the basic components of reading:  

A revision of the Castles and Coltheart test with new norms 

 

Anne Castles 

Max Coltheart 

Linda Larsen 

Pip Jones 

Steven Saunders 

and 

Genevieve McArthur 

 

Macquarie Centre for Cognitive Science, Macquarie University, Australia 

 

 

Address for correspondence: Anne Castles, Macquarie Centre for Cognitive science, 

Macquarie University, Sydney, NSW, 2109, Australia. Email: acastles@maccs.mq.edu.au 

mailto:acastles@maccs.mq.edu.au


 2

Abstract 

We present administration details and normative data for a new version of the word and 

nonword reading test originally developed by Castles and Coltheart (1993). The new test 

contains an expanded set of items, with 40 each of regular words, irregular words and 

nonwords, rather than the original 30 items of each type. The new items extend the upper-end 

of the difficulty range of the test, making it less susceptible to ceiling effects than the original 

version. The test also incorporates a stopping-rule, which makes administration of the test 

less time-consuming, and removes the stress on children who can only read a few items. The 

test is free of charge and is available to teachers, professionals and researchers in both pencil-

and-paper and computer-based formats from the Macquarie On-line Test Interface (MOTIF: 

http://www.maccs.mq.edu.au/research/resources). 
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When children have just begun to learn to read, there’s an obvious but very important 

fact about them: there will be very few words that they can recognise from print, while there 

will be very many words that they can recognise from speech. Except in the cases of children 

with specific language impairment, children of six or seven years of age easily recognise and 

understand thousands of words that are spoken to them. But there are only a few words that 

they can recognise and understand when they are written. When such children are presented 

with even the simplest of texts to read, they will find few of the words familiar even though 

they could recognise and understand all of these words easily if the words were spoken to 

them. 

Imagine now that these novice readers were able to pronounce to themselves these 

words on the page that they had never seen before. They could now listen to themselves 

silently pronouncing the words – which they would now be able to recognise and understand, 

since these are words they already know in speech. So they would be able to capitalise on 

their very good spoken vocabularies to help them learn to read. It is clear why this would be 

an excellent strategy at the very beginning of learning to read (see Share, 1995). 

How do children figure out the pronunciations of words they have never seen before? 

They do so first by applying letter-sound rules to such words – or, more precisely, grapheme-

phoneme correspondence (GPC) rules. To sound out a word like sheep, for example, a rule is 

not applied to all five of the word’s letters, because there are not separate sounds for the s and 

the h, nor for each of the two es. The word has three sounds (phonemes), not five, and the 

term “grapheme” refers to the written forms of phonemes. So sheep’s spelling has three 

graphemes <sh>, <ee> and <p>, and the knowledge a child needs to apply here is knowledge 

about how to segment the graphemes, what phoneme corresponds to each grapheme, and how 

to blend the phonemes. 
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Although sounding-out using GPC rules is an excellent strategy in the initial stage of 

learning to read new words, it isn’t a final solution. There are three reasons for this. First, in 

English, there are words that cannot be correctly sounded out by GPC rules because they 

disobey these rules. The rule for the grapheme oo, for example, is that it should be 

pronounced as it is in mood, moon, fool, etc. But there are some oo words which break this 

rule: good  and wool, for example. About 25% of all English monosyllabic words disobey the 

GPC rules of English (though even for these the rules will of course get most of the 

phonemes right). Words which disobey the GPC rules are referred to as irregular or 

exception words. Words that obey the rules are regular words. Second, English has many 

homophones – words that sound the same but have different spellings and meanings (e.g., 

sail and sale). If you are reading purely by sounding out and you come across the word sail, 

you won’t know whether this is about ships or shops. Third, reading via sounding out is slow 

and effortful, and reading needs to become fast and automatic. 

So the child makes a good start to reading by learning how to sound out and using this 

strategy to work out the identities of new words and so learn how to recognise these words in 

the future. However, they then need to move on to a different strategy: recognising words in 

terms of their visual forms (i.e., spellings) rather than their sounds, and doing so rapidly and 

automatically. To do this, the child must build up a store of word spellings in a mental 

dictionary or lexicon. Locating a word in that mental lexicon is what we call visual word 

recognition and provides the child with a gateway to information about the word’s meaning 

and its pronunciation. Since this route from print to speech uses the mental lexicon, it is 

called the lexical route. And since getting from print to speech by sounding out using GPC 

rules does not use the lexicon, that method for reading aloud is called the nonlexical route 

(Coltheart, Rastle, Perry, Langdon & Ziegler, 2001). 
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Doctor and Coltheart (1980) studied comprehension of printed sentences in children 

aged 6 to 10. The child’s task was to say whether a short printed sentence made sense (e.g., I 

have no time) or did not make sense (e.g., I have blue time). In some conditions of this 

experiment, the sentences included a nonword: sometimes these sentences made sense in 

terms of what they sounded like (e.g., I have noe time) and sometimes they did not (e.g., I 

have bloo time). Six-year-old children were much more likely to say “Makes sense” to the 

ones that sound sensible than to the ones that did not. That is what you’d expect if these six-

year-olds rely a lot on sounding-out when reading. The older the children were, the more 

likely were they to reject the sounds-correct sentences. That is what you’d expect if the older 

a child is the more that child relies on the lexical route for reading, because nonwords such as 

noe can’t be found in the lexicon, and this failure to achieve whole-word retrieval tells the 

child that the sentence can’t be right.  

Farrington-Flint, Coyne, Stiller and Heath (2008) presented Year 1 and Year 2 children 

in school in England with 40 words to read aloud. After each attempt at reading aloud, the 

child was asked to report what strategy had been used to read the word. The strategies 

reported by each child for each reading attempt by each child were then coded into one of 

four categories: 

(a) Retrieval: the child stated they just knew the answer (“I just knew it” or “I 

remember this word from last time”). This is the use of the lexical route. 

(b) Phonological: the child reported segmenting the word into individual 

phonemes and blending the sounds together to form the correct word. This is 

the use of the nonlexical route. 

(c) Analogy: the child reported using a previous known word as a basis for 

identifying the unfamiliar word (“It is the same as mouse with a different letter 

at the start”). 
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(d) Other: any procedure that did not belong to one of the categories above. 

 

The results are shown in Figure 1. As is consistent with what we are suggesting here, 

the use of the nonlexical sounding-out (GPC) strategy was much more common in Year 1 

than in Year 2, whereas the use of the lexical whole-word retrieval strategy was much more 

common in Year 2 than in Year 1. The children reported little or no use of analogy as a 

reading strategy.  

 

Insert Figure 1 here 

 

Thus whether you do experimental work with very young readers or whether you just 

ask them to tell you what methods they are using to read aloud, you get the same answer. 

Beginning readers do a lot of sounding out using the nonlexical procedure (sounding out via 

GPC rules). As learning to read proceeds beyond that point, reliance on the nonlexical 

procedure goes down and reliance on the lexical procedure (whole-word retrieval from the 

lexicon) goes up. 

If this is a correct picture of the early stages of learning to read, then children who are 

poor at using the nonlexical procedure will have difficulty with the very earliest stages of 

learning to read. Children who are competent at the nonlexical procedure but poor at the 

lexical procedure may successfully negotiate the very earliest stages of learning to read but 

will not then succeed at the next step: moving away from reliance on the nonlexical strategy 

to an increasing use of the lexical strategy. So if we to be able to properly assess the early 

stages of learning to read, we need to be able to separately assess how good a child is at each 

of these two strategies. To assess how well a child can use GPC correspondences, we must 

give the child a task which can only be done by using such correspondences: that task is 
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reading aloud nonwords. To assess how well a child can use the lexical procedure (whole-

word retrieval from the lexicon), we must give the child a task which can only be done by 

using this procedure: that task is reading aloud irregular words. 

 

The Castles and Coltheart (1993) reading test 

Castles and Coltheart (1993) developed a test designed to directly assess how well 

children can use the lexical and the nonlexical procedures. The test consisted of 30 irregular 

words for assessing reading via the lexical route and 30 nonwords for assessing reading via 

the nonlexical route. Thirty regular words were also included: According to the dual route 

model, these words can be read accurately by either route and so these words provide a 

measure of the combined functioning of the two routes. The regular and irregular words were 

matched on frequency, length and grammatical class, thus allowing for direct comparisons to 

be made between performances on the two sets of items. The words also varied widely in 

frequency, with the highest frequency words (e.g., take, come) being selected to be familiar 

even to novice readers and the lowest frequency words (e.g flannel, bouquet) being selected 

to be familiar only to advanced readers. The nonwords varied in length and in the complexity 

of the grapheme-phoneme translations required (e.g., gop, stendle). 

The administration of the test involved presenting all 90 items to a child for reading 

aloud, in random order. The decision to administer the items in randomly mixed order, as 

opposed to in separate lists, was made to minimise the opportunity for guessing: As a child 

did not know if any presented item was a word or not, he or she could not use the strategy of 

guessing at a word when unsure.  Accuracy on each item list (out of 30) was scored. 

Two sets of norms for this test have been published. Coltheart and Leahy (1996) 

obtained norms for a slightly amended set of Castles and Coltheart’s (1993) items from 420 

children in the Sydney metropolitan area of New South Wales (NSW), aged from 7 – 12 
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years. Edwards and Hogben (1999) then collected further data on the same items from 298 

children of the same age range in the Perth metropolitan area of Western Australia. As the 

results for the two states were very similar, Edwards and Hogben pooled the data from the 

two states so as to develop a composite set of Australian test norms. 

There were, however, two major limitations of this original version of the Castles and 

Coltheart test. Firstly, the test did not have a stopping rule. As a result, even a child who 

could successfully read aloud only a few of the simplest items on the test had to be presented 

with all 90 items. This was both time-consuming for the tester and potentially stressful for a 

child who could only read a few items. Secondly, for the older age groups, the test was 

subject to ceiling effects, particularly for the regular words and the nonwords. The modified 

version of the test that we describe here was designed to address these limitations. 

 

The Castles and Coltheart reading test 2 (CC2) 

The new version of the Castles and Coltheart test contains two major modifications. 

Firstly, there are 40 each of the regular words, irregular words and nonwords, rather than the 

original 30, resulting in 120 items in total. The new items were selected to extend the upper -

end of the difficulty range for each of the item types, so as to reduce the likelihood that 

ceiling effects would occur in the older children. Specifically, more difficult regular words 

and irregular words were selected by choosing words of a lower written frequency than the 

least frequent items in the original test (using the CELEX database; Baayen, Pipenbrock & 

Gulikers, 1995; e.g., creole, zealot). More difficult nonwords were selected by creating items 

which were longer and which contained more sequences of multi-letter graphemes than had 

items in the original nonword set (e.g., gwextoint, streanshelth).  

The second major modification is the introduction of a stopping rule. The items are 

now presented in a fixed order, with the easiest items being presented first and the most 
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difficult items last. For those items that are the same as those in the original test, item data 

from a longitudinal study of approximately 60 children reading those items from Grades 2 

through to Grade 5, collapsed across age, were used to determine order of difficulty (see 

Castles, Davis, Cavalot & Forster, 2007).  For the new items, word frequency was used as a 

proxy for difficulty for the words, and length and number of multi-letter graphemes as a 

proxy for difficulty for the nonwords.  

Importantly, the regular words, irregular words and nonwords are still presented in 

mixed fashion, so as to minimise guessing. The child is presented with the items for reading 

aloud, one at a time and in the specified order, until he or she makes 5 errors in a row on any 

one item type. At that point, presentation of that item type is discontinued. Presentation of the 

other item types continues until the child either (1) makes 5 errors in a row on another item 

type, at which point presentation of that item type is also discontinued and the test proceeds 

with the final item type only or, (2) the end of the test is reached. An accuracy score (out of 

40) for each item type is then obtained.  

In addition to these two major modifications, a small number of items from the original 

test which were either antiquated (e.g., pint) or which had ambiguous pronunciations (e.g., 

aspy) were replaced. The full new list of 120 items, and their order of presentation, is 

presented in Appendix A. 

The test is free of charge, and is currently available in two formats: A web-based 

version that allows for the on-line administration and scoring of the test, and a pencil-and-

paper pdf version of the test. Both formats can be accessed by teachers, professionals and 

researchers at the Macquarie On-line Test Interface (MOTIF: 

http://www.maccs.mq.edu.au/research/resources). We are in the process of developing a 

software version of the test (Macintosh compatible) which will also be downloadable from 
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the MOTIF website. This will allow computer-based administration of the test to be carried 

out off-line where necessary.  

 

Normative data for the CC2 

In 2008, normative data on the CC2 were collected from over 1000 children between 

the ages of 6 and 12 living in metropolitan regions of Sydney NSW. Below we present details 

of the normative sample and the standardisation procedure, and provide look-up tables for 

converting raw scores into percentile ranks and normalised standard scores for the children, 

according to age. 

Method 

Sample 

The sample consisted of 1036 children from three Catholic primary schools in the 

Sydney metropolitan area (482 from one school, 318 from a second school, and 236 from a 

third school). All children from Year 1 through to Year 6 at each of the schools who were 

present on the day of testing were included in the sample. The schools were situated in lower 

to middle socio-economic areas of Sydney, and all three had performed broadly within the 

average range on the nation-wide Australian National Assessment Programme (NAPLAN) 

test of literacy and numeracy in 2008. Sample demographics are provided in Table 1. 

 

Insert Table 1 here 

 

Materials 

The children were administered the pencil and paper version of the CC2. The 120 test 

items were printed onto cards in Arial 36 point font. The reverse sides of the cards (seen only 

by the tester) were numbered sequentially according to order of presentation from 1 – 120. 
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The reverse sides of the cards also contained a colour-coding for each of the different item 

types (regular words, irregular words and nonwords) and the same colours were used for 

those items on the score sheets. This colour-coding system was designed to assist the testers 

in scoring and in applying the stopping-rule for each item type separately. Templates of the 

test cards and scoring sheets, as well as administration instructions, can be obtained from the 

MOTIF website (http:// http://www.maccs.mq.edu.au/research/resources) 

 

Procedure 

The test was administered by class teachers and special education teachers working 

within each of the schools. All testers received training in the administration of the test and in 

the acceptable pronunciations of the test items. The testing was carried out over a 3-month 

period between March and June, 2008, when the children were either towards end of their 

first term of schooling or into their second term. Children were tested individually, and 

number of correct responses for each item type (out of 40) was recorded. 

 

Results 

Summary statistics for accuracy in reading aloud the regular, irregular and nonword 

items, for each Year level, are presented in Table 2. It can be seen that there was a clear 

pattern of increasing scores on each of the item sets with advancing Year level. 

 

Insert Table 2 here 

 

To provide more a detailed picture of changes occurring within and across each grade 

level, the data were broken into 6-monthly age bands from Age 5 through to Age 12. As there 

were only 26 children under the age of 6 and only 22 children of 11.5 years or over, these age 
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bands were not analysed further. This left 988 children in total contributing to the age-based 

normative data. Summary statistics for the 6-monthly age bands from 6 years 0 months 

through to 11 years 5 months are presented in Table 3. 

 

Insert Table 3 here 

 

Scores on all item types tended to increase with age. Analyses of variance revealed 

highly significant main effects for Age for reading aloud regular words, F(10, 977) = 106.86, 

p < .001, partial eta squared = .52, irregular words, F(10, 977) = 147.54, p < .001, partial eta 

squared = .60, and nonwords, F(10, 977) = 87.12, p < .001, partial eta squared = .47. There 

was little evidence of sex differences in performance. Overall, girls (M = 17.32; SD = 8.59) 

performed very slightly better than boys (M = 16.81; SD = 8.44) in reading aloud irregular 

words, F(1, 986) = 5.12, p < .05, partial eta squared = .01, but there were no significant sex 

differences in reading regular words or nonwords, and no interactions with age for any item 

type. 

There was evidence of significant negative skew in the distributions of raw scores, 

particularly in the older age bands. The regular word distributions were negatively skewed 

from the age bands of 7 years and upwards, the irregular word distributions from the age 

bands of 8 years, 6 months and upwards (with the exception of 9;6 – 9;11) and the nonword 

distributions also from 8 years, 6 months and upwards. There was also some evidence of 

positive skew for the 6-year-old age bands in reading irregular words and nonwords.  

To address this skew, the raw scores for each age band were first converted into 

percentile ranks based upon the cumulative frequency distribution. Each percentile rank was 

then converted to its corresponding z-score from the standard normal distribution (M = 0, SD 

= 1). The age-adjusted percentiles and z-scores are presented in Tables 4a-4k. In some 
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instances, children in a particular age band did not produce a particular raw score for an item 

type, so we could not directly calculate a percentile (or z-score) for that raw score. In these 

cases, the missing percentiles were estimated using an extrapolation procedure, the details of 

which can be found in Appendix B.  

 

Insert Tables 4a – 4k here 

 

The tables can be used as follows: Suppose a clinician has tested a child aged 7 years 8 

months, and the child's raw scores were 31/40 for regular words, 17/40 for irregular words 

and 21/40 for nonwords. The clinician wishes to know whether this child's lexical reading 

route is normal for age and whether their nonlexical route is normal for age. They do this by 

going to the table appropriate for this child's age (in this case, Table 4d) and looking up either 

the percentiles or the z-scores corresponding to these raw scores.  

The percentile rank indicates a child’s rank in comparison to the normative sample. A 

percentile of 90 means that a child scored higher than approximately 90 out of 100 children 

of his or her age, and so performed extremely well; a percentile of 10 means that the child 

scored higher than only approximately 10 out of 100 children of his or her age, and so 

performed quite poorly. A percentile of 50 is average for age. So, for example, for the score 

of 31/40 on regular words obtained by the child described above, the percentile rank is 57, 

which is very close to average. 

The z-score is a standard score with a mean of 0 and a standard deviation of 1. Thus, a 

z-score of 0 means average performance, a positive z-score means better than average 

performance, and a negative z-score means worse than average performance. For the child 

described above, a raw score for irregular words of 17/40 corresponds to a z-score of  +0.42, 

which shows that this child's ability to read via the lexical route is about average (since the z-
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score is close to 0).  A raw score for nonwords of 21/40 corresponds to a z-score of -+0.01, 

which shows that his child's ability to read via the nonlexical route is also about average 

(since the z-score is very close to 0). Since this child is acquiring the two reading routes at 

average rates, the regular-word reading score should also be about average, and it is: a regular 

word raw score of 31/40 corresponds to a z-score of +0.17. 

The decision about what should be considered impaired performance in a child is in 

part up to the clinician, teacher or researcher, and what their particular purpose is in carrying 

out the test. However, in very general terms, a child whose raw score corresponds to a 

percentile rank of 15 or below or to a z-score of -1.0 or lower would be considered to be 

performing well below average for age. A child with a percentile rank of 30 or above or a z-

score of – 0.5 or higher would be considered to be performing at an average level or better 

(generally a score that falls within ½ a standard deviation of the mean is considered normal 

range).  

Clinicians may also wish to express their findings in terms of reading ages. Suppose a 

child has been tested at age 8 years 10 months, and the child's raw scores were 18/40 for 

irregular words and 6/40 for nonwords. To express these raw scores as reading ages, the 

clinician would search tables 4a-4k to find at what age range 18/40 on irregular words gives a 

z-score of 0 or very close to 0: the answer is 8 years 6 months – 8 years 11 months. So the 

child's reading age for reading by the lexical route is in that range, and since the child is 8 

years 10 months old, this is normal performance. They would then search tables 4a-4k to find 

the age range where 6/40 on nonwords gives a z-score of 0 or very close to 0: the answer is 6 

years 6 months - 6 years 11 months. So the child's reading age for reading by the nonlexical 

route is in that range, and hence this child is approximately two years behind in their ability 

to read via the nonlexical route. 
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Discussion 

The CC2 and its associated norms are designed to allow teachers and clinicians to track 

reading development and to identify reading problems at the basic, single-word reading level. 

Although a very small proportion of children with reading difficulties may have problems 

that are only associated with higher-level skills such as syntax or comprehension (e.g., Cain 

& Oakhill, 1999; Nation & Snowling, 1998), there is widespread agreement that the majority 

of children with reading problems show deficits at this most basic level (Vellutino & 

Fletcher, 2005). As such, the test should serve well as a broad screening tool which can be 

used to provide an indication of the level of functioning of the basic reading processes that a 

child needs to acquire. It can also form the basis of targeted intervention programmes.  

The CC2 can be administered more quickly and efficiently than the original Castles and 

Coltheart test. Informal observations by our testers indicate that, across all ages and ability 

levels, the test can generally be completed within 10 minutes. Less able readers complete the 

test more quickly than was previously the case because of the addition of the stopping rule. 

More able readers take slightly longer than previously because of the increased number of 

items. However, these readers are typically much faster and more fluent than the less able 

readers and so the increase in testing time is minimal. In addition, more able readers will 

suffer minimal discomfort in reading more words, since they are reading them successfully. 

Thus, the CC2 is a more efficient and user-friendly test for poor readers than the original 

Castles and Coltheart test.  

A further aim in developing the CC2 was to minimise ceiling effects that affected the 

original Castles and Coltheart test. We were moderately successful in this. Although the 

distributions continued to be negatively skewed in the older age groups, very few children 

attained maximum scores on any of the item types. For example, amongst children in Years 5 

and 6, only 7% of the sample scored 40 on the regular words, 5% on the nonwords, and 0% 
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on the irregular words. Indeed, the maximum score obtained on the irregular words in these 

older readers was 37/40. The test appears also to be relatively free of floor effects: The only 

age groups that showed evidence of positive skew in the data were the two six-year-old 

bands, for irregular words and nonwords. For these age groups and item types, some caution 

in interpreting very low scores is warranted. 

Given that the upper-end of the difficulty of the test has been extended, it may also 

prove to be useful in assessing and diagnosing reading difficulties in adults. In the near 

future, we hope to collect adult norms on this test, so that it can be used to assess lexical and 

nonlexical reading skills in individuals of all ages. 
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Table 1. Normative sample demographics 

 

Year Level Number of 

Participants 

Sex Age Range 

(yrs;mths) 

Male Female  

Year 1 231 124 107 5;5 – 7;5 

Year 2 182 82 100 6;7 – 8;5 

Year 3 201 106 95 7;8 – 9;1 

Year 4 181 107 74 8;5 – 10;6 

Year 5 155 63 92 9;8 – 11;1 

Year 6 86 41 45 10;8 – 12;1 
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Table 2. Summary statistics by school year level. 

 

Year level Regular Words (/40) Irregular Words (/40) Nonwords (/40) 

Mean (SD) Range Mean (SD) Range Mean (SD) Range 

Year 1 13.1 (10.0) 0-36 6.3 (5.2) 0-35 7.8 (8.2) 0-34 

Year 2 26.5 (8.8) 1-40 14.1 (5.7) 0-31 17.3 (10.5) 0-40 

Year 3 31.3 (7.5) 2-40 18.5 (5.4) 1-34 23.9 (10.9) 0-39 

Year 4 34.4 (5.6) 1-40 21.3 (5.4) 1-34 27.7 (9.2) 0-40 

Year 5 36.5 (3.5) 10-40 26.1 (4.7) 15-37 33.5 (5.7) 9-40 

Year 6 36.6 (3.3) 21-40 25.0 (5.0) 9-34 33.2 (7.3) 7-40 
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Table 3. Summary statistics by age band. 

 

Age band 

Yrs;mths 

N Regular Words (/40) Irregular Words (/40) Nonwords (/40) 

Mean (SD) Range Mean (SD) Range Mean (SD) Range 

6;0-6;5 106 13.4 (10.0) 0-36 6.3 (5.0) 0-35 8.2 (8.4) 0-34 

6;6-6;11 118 16.1 (10.7) 0-36 7.8 (5.5) 0-27 9.2 (9.0) 0-34 

7;0-7;5 81 25.2 (9.5) 1-39 13.4 (6.2) 1-30 16.5 (10.4) 0-35 

7;6-7;11 96 27.8 (9.8) 1-40 15.3 (6.1) 0-31 20.0 (11.4) 0-40 

8;0-8;5 96 30.5 (8.1) 2-40 18.3 (6.0) 4-34 23.1 (10.9) 3-39 

8;6-8;11 114 32.3 (6.6) 7-40 19.1 (4.9) 1-30 24.9 (10.6) 0-40 

9;0-9;5 86 34.3 (6.0) 1-40 21.3 (5.0) 1-33 27.4 (9.4) 0-40 

9;6-9;11 94 35.8 (3.5) 20-40 22.7 (5.0) 8-34 29.8 (7.7) 6-40 

10;0-10;5 78 35.7 (4.0) 15-40 24.6 (5.3) 5-34 32.1 (7.1) 9-40 

10;6-10;11 67 36.8 (4.1) 11-40 27.1 (5.4) 8-37 34.1 (6.7) 0-40 

11;0-11;5 52 36.1 (5.1) 10-40 25.2 (5.1) 9-34 33.0 (7.5) 7-40 
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Table 4. Age-adjusted percentile ranks and normalised z-scores  

4a. 6 years, 0 months – 6 years, 5 months 

Raw Score 

 

Regular Words Irregular Words Nonwords 

Percentile z-score Percentile z-score Percentile z-score 

 
  0 5 -1.58 6 -1.58 11 -1.21 
  1 13 -1.12 13 -1.12 26 -0.63 
  2 17 -0.92 20 -0.85 34 -0.41 
  3 19 -0.85 32 -0.46 40 -0.26 
  4 23 -0.72 43 -0.19 48 -0.05 
  5 27 -0.60 50 0.00 54 0.10 
  6 31 -0.49 60 0.26 57 0.18 
  7 36 -0.34 72 0.57 60 0.26 
  8 38 -0.29 78 0.78 62 0.31 
  9 45 -0.12 80 0.85 63 0.34 
10 47 -0.07 83 0.95 66 0.41 
11 50 0.00 85 1.03 69 0.49 
12 51 0.05 88 1.17 75 0.66 
13 53 0.10 91 1.32 76 0.69 
14 56 0.17 94 1.58 79 0.81 
15 59 0.24 95 1.67 83 0.95 
16 62 0.31 99 2.37 84 0.99 
17 65 0.39 99 2.39 85 1.03 
18 67 0.44 99 2.41 87 1.12 
19 72 0.60 99 2.43 90 1.26 
20 74 0.66 99 2.45 91 1.32 
21 76 0.72 99 2.48 92 1.37 
22 80 0.85 99 2.50 92 1.41 
23 83 0.95 99 2.53 93 1.44 
24 84 0.99 99 2.56 93 1.47 
25 88 1.21 100 2.59 93 1.51 
26 91 1.37 100 2.63 95 1.67 
27 93 1.51 100 2.67 97 1.91 
28 94 1.58 100 2.71 98 1.96 
29 95 1.67 100 2.77 98 2.01 
30 95 1.70 100 2.82 98 2.07 
31 95 1.72 100 2.90 98 2.15 
32 96 1.75 100 2.98 99 2.25 
33 96 1.77 100 3.11 99 2.37 
34 97 1.91 100 3.31 100 2.48 
35 100 2.05 100 3.51 100 2.48 
36 100 2.05 100 3.51 100 2.48 
37 100 2.05 100 3.51 100 2.48 
38 100 2.05 100 3.51 100 2.48 
39 100 2.05 100 3.51 100 2.48 
40 100 2.05 100 3.51 100 2.48 
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4b. 6 years, 6 months – 6 years, 11 months 

Raw Score 

 

Regular Words Irregular Words Nonwords 

Percentile z-score Percentile z-score Percentile z-score 

 
  0 6 -1.56 6 -1.56 17 -0.96 
  1 9 -1.32 13 -1.14 25 -0.69 
  2 14 -1.06 16 -0.99 31 -0.51 
  3 17 -0.96 24 -0.72 36 -0.37 
  4 18 -0.92 29 -0.56 41 -0.24 
  5 21 -0.80 40 -0.26 42 -0.19 
  6 23 -0.74 45 -0.13 51 0.02 
  7 25 -0.66 51 0.02 53 0.09 
  8 28 -0.58 61 0.28 57 0.17 
  9 31 -0.48 66 0.42 59 0.21 
10 36 -0.37 76 0.72 67 0.44 
11 40 -0.26 78 0.77 68 0.47 
12 42 -0.19 83 0.96 70 0.51 
13 47 -0.09 86 1.10 73 0.61 
14 48 -0.06 88 1.18 75 0.69 
15 48 -0.04 92 1.37 76 0.72 
16 51 0.03 93 1.49 81 0.86 
17 54 0.11 97 1.83 82 0.92 
18 59 0.21 97 1.89 83 0.96 
19 64 0.37 98 1.96 84 0.99 
20 67 0.44 98 1.98 86 1.06 
21 69 0.48 98 2.01 86 1.10 
22 70 0.53 98 2.03 89 1.23 
23 71 0.56 98 2.06 91 1.32 
24 73 0.61 98 2.09 93 1.49 
25 76 0.72 98 2.12 94 1.53 
26 79 0.80 99 2.39 94 1.56 
27 82 0.92 100 2.65 95 1.64 
28 83 0.97 100 2.65 96 1.72 
29 85 1.02 100 2.65 97 1.83 
30 87 1.12 100 2.65 97 1.89 
31 89 1.23 100 2.65 98 1.96 
32 94 1.56 100 2.65 98 2.12 
33 96 1.73 100 2.65 99 2.39 
34 98 1.96 100 2.65 100 2.65 
35 98 2.12 100 2.65 100 2.65 
36 100 2.28 100 2.65 100 2.65 
37 100 2.28 100 2.65 100 2.65 
38 100 2.28 100 2.65 100 2.65 
39 100 2.28 100 2.65 100 2.65 
40 100 2.28 100 2.65 100 2.65 
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4c. 7 years, 0 months – 7 years, 5 months 

Raw Score 

 

Regular Words Irregular Words Nonwords 

Percentile z-score Percentile z-score Percentile z-score 

 
  0 3 -1.96 2 -1.97 5 -1.65 
  1 4 -1.79 4 -1.79 7 -1.45 
  2 5 -1.65 5 -1.65 9 -1.37 
  3 6 -1.59 6 -1.54 12 -1.16 
  4 6 -1.54 9 -1.37 15 -1.05 
  5 7 -1.51 10 -1.29 17 -0.94 
  6 7 -1.48 12 -1.16 21 -0.81 
  7 7 -1.45 17 -0.94 26 -0.65 
  8 8 -1.42 22 -0.77 28 -0.57 
  9 8 -1.39 27 -0.61 32 -0.46 
10 9 -1.37 33 -0.43 36 -0.36 
11 10 -1.29 36 -0.35 40 -0.27 
12 11 -1.24 40 -0.27 41 -0.24 
13 12 -1.20 53 0.08 43 -0.17 
14 12 -1.16 61 0.27 46 -0.11 
15 13 -1.13 65 0.40 47 -0.08 
16 14 -1.10 70 0.54 49 -0.02 
17 20 -0.85 75 0.68 52 0.05 
18 24 -0.72 82 0.90 56 0.14 
19 26 -0.65 88 1.16 61 0.27 
20 31 -0.50 90 1.29 64 0.35 
21 32 -0.46 94 1.54 67 0.43 
22 33 -0.43 95 1.65 68 0.46 
23 36 -0.36 96 1.70 73 0.61 
24 37 -0.33 96 1.74 74 0.65 
25 41 -0.24 96 1.79 77 0.72 
26 46 -0.11 97 1.87 79 0.81 
27 51 0.02 98 1.97 82 0.90 
28 56 0.14 98 2.09 83 0.97 
29 59 0.24 99 2.26 85 1.05 
30 67 0.43 100 2.42 88 1.16 
31 69 0.50 100 2.42 90 1.29 
32 74 0.65 100 2.42 91 1.37 
33 79 0.81 100 2.42 96 1.79 
34 84 0.99 100 2.42 98 1.96 
35 90 1.29 100 2.42 100 2.13 
36 95 1.65 100 2.42 100 2.13 
37 96 1.79 100 2.42 100 2.13 
38 98 1.96 100 2.42 100 2.13 
39 100 2.13 100 2.42 100 2.13 
40 100 2.13 100 2.42 100 2.13 
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4d. 7 years, 6 months – 7 years, 11 months 

Raw Score 

 

Regular Words Irregular Words Nonwords 

Percentile z-score Percentile z-score Percentile z-score 

 
  0 3 -1.90 1 -2.29 2 -2.03 
  1 3 -1.85 2 -2.14 4 -1.73 
  2 4 -1.81 2 -2.02 11 -1.25 
  3 4 -1.77 3 -1.93 12 -1.20 
  4 4 -1.73 3 -1.85 15 -1.05 
  5 5 -1.62 4 -1.73 15 -1.03 
  6 6 -1.53 13 -1.15 16 -1.00 
  7 7 -1.45 15 -1.05 18 -0.92 
  8 8 -1.38 17 -0.96 21 -0.80 
  9 10 -1.31 20 -0.84 22 -0.77 
10 10 -1.29 23 -0.73 24 -0.70 
11 10 -1.27 25 -0.67 25 -0.67 
12 11 -1.25 26 -0.63 32 -0.48 
13 11 -1.24 32 -0.48 33 -0.45 
14 11 -1.22 38 -0.31 34 -0.42 
15 11 -1.21 50 -0.01 36 -0.36 
16 12 -1.20 56 0.15 39 -0.28 
17 15 -1.05 66 0.42 41 -0.22 
18 17 -0.96 73 0.60 46 -0.09 
19 18 -0.90 75 0.67 50 -0.01 
20 20 -0.84 83 0.96 50 0.00 
21 22 -0.77 84 1.00 51 0.01 
22 26 -0.63 90 1.25 56 0.15 
23 27 -0.60 92 1.38 57 0.17 
24 28 -0.57 94 1.53 60 0.25 
25 30 -0.54 95 1.62 62 0.31 
26 31 -0.51 97 1.85 64 0.36 
27 34 -0.42 98 2.03 68 0.48 
28 39 -0.28 98 2.14 71 0.54 
29 46 -0.09 99 2.29 75 0.67 
30 56 0.15 100 2.44 79 0.80 
31 57 0.17 100 2.44 81 0.88 
32 61 0.28 100 2.44 82 0.92 
33 67 0.45 100 2.44 85 1.05 
34 72 0.57 100 2.44 90 1.25 
35 76 0.70 100 2.44 92 1.38 
36 83 0.96 100 2.44 94 1.53 
37 88 1.20 100 2.44 96 1.73 
38 93 1.45 100 2.44 99 2.29 
39 98 2.03 100 2.44 99 2.54 
40 100 2.62 100 2.44 100 2.80 
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4e. 8 years, 0 months – 8 years, 5 months 

Raw Score 

 

Regular Words Irregular Words Nonwords 

Percentile z-score Percentile z-score Percentile z-score 

 
  0 1 -2.49 0 -3.09 0 -3.09 
  1 1 -2.40 1 -2.51 1 -2.29 
  2 1 -2.33 1 -2.29 2 -2.03 
  3 1 -2.26 2 -2.14 3 -1.87 
  4 1 -2.21 2 -2.03 6 -1.54 
  5 2 -2.16 3 -1.94 7 -1.46 
  6 2 -2.11 3 -1.87 8 -1.39 
  7 2 -2.07 5 -1.63 12 -1.16 
  8 2 -2.03 8 -1.39 14 -1.06 
  9 3 -1.87 9 -1.35 18 -0.93 
10 4 -1.80 10 -1.30 21 -0.82 
11 4 -1.74 10 -1.26 22 -0.78 
12 5 -1.63 13 -1.11 23 -0.75 
13 6 -1.54 19 -0.89 25 -0.68 
14 6 -1.52 27 -0.62 27 -0.62 
15 7 -1.50 30 -0.53 28 -0.59 
16 7 -1.48 38 -0.30 29 -0.56 
17 7 -1.46 46 -0.09 31 -0.50 
18 8 -1.39 53 0.07 34 -0.41 
19 10 -1.30 59 0.22 38 -0.30 
20 11 -1.21 64 0.36 39 -0.27 
21 13 -1.11 70 0.53 41 -0.22 
22 17 -0.97 75 0.68 44 -0.14 
23 20 -0.86 84 0.97 45 -0.12 
24 21 -0.82 88 1.16 47 -0.08 
25 25 -0.68 92 1.39 49 -0.04 
26 26 -0.65 93 1.46 53 0.07 
27 27 -0.62 95 1.63 56 0.14 
28 32 -0.47 97 1.87 58 0.19 
29 37 -0.33 97 1.90 63 0.33 
30 39 -0.27 97 1.94 65 0.38 
31 43 -0.17 98 1.99 74 0.65 
32 46 -0.09 98 2.03 75 0.68 
33 52 0.04 99 2.33 80 0.86 
34 57 0.17 100 2.62 85 1.02 
35 62 0.30 100 2.62 87 1.11 
36 72 0.59 100 2.62 92 1.39 
37 88 1.16 100 2.62 96 1.74 
38 94 1.54 100 2.62 99 2.33 
39 98 2.03 100 2.62 100 2.91 
40 100 2.53 100 2.62 100 2.91 
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4f. 8 years, 6 months – 8 years, 11 months 

Raw Score 

 

Regular Words Irregular Words Nonwords 

Percentile z-score Percentile z-score Percentile z-score 

 
  0 0 -3.09 1 -2.47 1 -2.37 
  1 0 -2.86 1 -2.37 2 -2.10 
  2 0 -2.72 1 -2.28 3 -1.93 
  3 0 -2.62 1 -2.21 4 -1.81 
  4 1 -2.54 2 -2.15 4 -1.71 
  5 1 -2.47 2 -2.10 5 -1.62 
  6 1 -2.42 2 -2.01 6 -1.55 
  7 1 -2.37 3 -1.93 9 -1.35 
  8 1 -2.28 3 -1.87 11 -1.25 
  9 1 -2.21 4 -1.81 12 -1.16 
10 2 -2.15 5 -1.66 14 -1.08 
11 2 -2.10 6 -1.55 17 -0.97 
12 2 -2.05 7 -1.48 18 -0.93 
13 2 -2.01 11 -1.25 19 -0.87 
14 2 -1.98 14 -1.08 21 -0.80 
15 3 -1.94 20 -0.83 23 -0.75 
16 3 -1.87 29 -0.56 26 -0.63 
17 4 -1.81 35 -0.38 27 -0.61 
18 7 -1.48 47 -0.07 28 -0.58 
19 8 -1.41 54 0.11 31 -0.50 
20 9 -1.35 61 0.27 33 -0.45 
21 10 -1.30 67 0.43 34 -0.41 
22 11 -1.25 75 0.66 35 -0.38 
23 12 -1.16 80 0.83 37 -0.34 
24 13 -1.14 90 1.25 39 -0.29 
25 13 -1.12 94 1.55 40 -0.24 
26 15 -1.04 95 1.62 45 -0.13 
27 19 -0.87 96 1.71 47 -0.07 
28 22 -0.78 97 1.94 52 0.05 
29 25 -0.69 98 2.10 58 0.20 
30 29 -0.56 100 2.25 61 0.29 
31 33 -0.45 100 2.25 66 0.41 
32 36 -0.36 100 2.25 71 0.56 
33 43 -0.18 100 2.25 75 0.69 
34 50 0.00 100 2.25 77 0.75 
35 64 0.36 100 2.25 81 0.87 
36 71 0.56 100 2.25 89 1.21 
37 83 0.93 100 2.25 95 1.62 
38 86 1.08 100 2.25 98 2.10 
39 99 2.37 100 2.25 99 2.37 
40 100 3.65 100 2.25 100 2.63 
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4g. 9 years, 0 months – 9 years, 5 months 

Raw Score 

 

Regular Words Irregular Words Nonwords 

Percentile z-score Percentile z-score Percentile z-score 

 
  0 1 -2.30 1 -2.29 1 -2.26 
  1 1 -2.26 1 -2.26 2 -2.15 
  2 1 -2.22 1 -2.22 2 -2.07 
  3 1 -2.18 1 -2.19 2 -2.00 
  4 2 -2.15 2 -2.16 3 -1.93 
  5 2 -2.12 2 -2.13 3 -1.87 
  6 2 -2.09 2 -2.11 4 -1.81 
  7 2 -2.07 2 -2.08 5 -1.62 
  8 2 -2.04 2 -2.06 7 -1.48 
  9 2 -2.02 2 -2.04 8 -1.40 
10 2 -2.00 2 -2.02 11 -1.25 
11 2 -1.98 2 -2.00 12 -1.20 
12 3 -1.96 4 -1.81 12 -1.17 
13 3 -1.94 5 -1.67 13 -1.15 
14 3 -1.92 8 -1.40 13 -1.12 
15 3 -1.90 11 -1.25 14 -1.10 
16 3 -1.89 12 -1.20 14 -1.08 
17 3 -1.87 21 -0.81 15 -1.03 
18 3 -1.86 23 -0.73 16 -0.98 
19 3 -1.84 35 -0.39 17 -0.94 
20 3 -1.83 42 -0.20 19 -0.89 
21 4 -1.81 48 -0.06 22 -0.77 
22 4 -1.77 62 0.29 26 -0.66 
23 4 -1.74 67 0.45 27 -0.62 
24 4 -1.71 74 0.66 29 -0.55 
25 5 -1.67 81 0.89 31 -0.48 
26 9 -1.32 87 1.14 37 -0.33 
27 12 -1.20 91 1.32 40 -0.27 
28 12 -1.17 93 1.48 45 -0.12 
29 13 -1.14 95 1.67 52 0.06 
30 14 -1.08 97 1.81 54 0.09 
31 16 -0.98 99 2.26 58 0.20 
32 26 -0.66 99 2.51 63 0.33 
33 28 -0.59 100 2.77 69 0.48 
34 35 -0.39 100 2.77 74 0.66 
35 41 -0.24 100 2.77 79 0.81 
36 55 0.12 100 2.77 87 1.14 
37 74 0.66 100 2.77 92 1.40 
38 83 0.94 100 2.77 97 1.81 
39 94 1.57 100 2.77 99 2.26 
40 100 2.21 100 2.77 100 2.70 
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4h. 9 years, 6 months – 9 years, 11 months 

Raw Score 

 

Regular Words Irregular Words Nonwords 

Percentile z-score Percentile z-score Percentile z-score 

 
  0 0 -3.09 0 -3.09 0 -3.09 
  1 0 -2.97 0 -2.84 0 -2.79 
  2 0 -2.88 0 -2.70 0 -2.62 
  3 0 -2.81 0 -2.59 1 -2.51 
  4 0 -2.75 1 -2.51 1 -2.42 
  5 0 -2.70 1 -2.44 1 -2.35 
  6 0 -2.65 1 -2.39 1 -2.29 
  7 0 -2.61 1 -2.34 1 -2.19 
  8 1 -2.58 1 -2.29 2 -2.10 
  9 1 -2.54 1 -2.23 2 -2.03 
10 1 -2.51 2 -2.17 3 -1.85 
11 1 -2.48 2 -2.12 4 -1.72 
12 1 -2.46 2 -2.07 5 -1.68 
13 1 -2.43 2 -2.03 5 -1.65 
14 1 -2.41 4 -1.72 5 -1.62 
15 1 -2.39 9 -1.37 6 -1.57 
16 1 -2.37 14 -1.09 6 -1.52 
17 1 -2.35 18 -0.91 7 -1.45 
18 1 -2.33 22 -0.76 9 -1.37 
19 1 -2.31 26 -0.66 10 -1.30 
20 1 -2.29 29 -0.56 13 -1.14 
21 1 -2.23 38 -0.30 15 -1.04 
22 2 -2.17 46 -0.11 18 -0.91 
23 2 -2.12 59 0.21 21 -0.82 
24 2 -2.07 66 0.41 23 -0.73 
25 2 -2.03 70 0.53 27 -0.62 
26 3 -1.85 73 0.62 30 -0.53 
27 4 -1.72 80 0.83 35 -0.38 
28 5 -1.62 86 1.09 39 -0.27 
29 6 -1.53 87 1.14 45 -0.13 
30 7 -1.45 96 1.72 47 -0.08 
31 10 -1.30 98 2.03 49 -0.03 
32 14 -1.09 99 2.29 51 0.03 
33 19 -0.87 99 2.54 57 0.19 
34 23 -0.73 100 2.80 65 0.38 
35 36 -0.35 100 2.80 70 0.53 
36 45 -0.13 100 2.80 77 0.73 
37 63 0.33 100 2.80 84 0.99 
38 84 0.99 100 2.80 96 1.72 
39 93 1.45 100 2.80 98 2.03 
40 100 1.90 100 2.80 100 2.35 
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4i. 10 years, 0 months – 10 years, 5 months 

Raw Score 

 

Regular Words Irregular Words Nonwords 

Percentile z-score Percentile z-score Percentile z-score 

 
  0 0 -3.09 0 -3.09 0 -3.09 
  1 0 -2.91 0 -2.71 0 -2.83 
  2 0 -2.79 1 -2.52 0 -2.68 
  3 0 -2.71 1 -2.40 1 -2.58 
  4 0 -2.64 1 -2.30 1 -2.49 
  5 1 -2.58 1 -2.23 1 -2.42 
  6 1 -2.52 2 -2.17 1 -2.37 
  7 1 -2.48 2 -2.12 1 -2.31 
  8 1 -2.44 2 -2.07 1 -2.27 
  9 1 -2.40 2 -2.03 1 -2.23 
10 1 -2.37 2 -2.00 2 -2.12 
11 1 -2.33 3 -1.96 2 -2.03 
12 1 -2.30 3 -1.91 3 -1.96 
13 1 -2.28 3 -1.86 3 -1.83 
14 1 -2.25 3 -1.82 4 -1.72 
15 1 -2.23 4 -1.77 5 -1.64 
16 2 -2.17 5 -1.64 6 -1.53 
17 2 -2.12 6 -1.53 8 -1.43 
18 2 -2.07 9 -1.35 8 -1.40 
19 2 -2.03 14 -1.08 8 -1.37 
20 2 -2.00 20 -0.83 9 -1.35 
21 3 -1.96 24 -0.70 9 -1.32 
22 3 -1.92 32 -0.48 10 -1.30 
23 3 -1.82 42 -0.21 10 -1.28 
24 5 -1.63 44 -0.14 11 -1.21 
25 5 -1.63 53 0.08 13 -1.14 
26 4 -1.77 65 0.37 17 -0.97 
27 4 -1.70 76 0.70 20 -0.83 
28 5 -1.64 98 2.00 27 -0.62 
29 6 -1.53 86 1.08 30 -0.51 
30 10 -1.28 87 1.14 33 -0.44 
31 12 -1.19 88 1.17 42 -0.21 
32 14 -1.10 89 1.21 43 -0.18 
33 15 -1.03 96 1.77 46 -0.11 
34 22 -0.79 100 2.34 51 0.02 
35 34 -0.41 100 2.34 60 0.24 
36 44 -0.14 100 2.34 63 0.34 
37 61 0.27 100 2.34 71 0.55 
38 82 0.93 100 2.34 89 1.21 
39 98 1.96 100 2.34 95 1.64 
40 100 2.99 100 2.34 100 2.06 
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4j. 10 years, 6 months – 10 years, 11 months 

Raw Score 

 

Regular Words Irregular Words Nonwords 

Percentile z-score Percentile z-score Percentile z-score 

 
  0 0 -3.09 0 -3.09 2 -2.17 
  1 0 -2.84 0 -2.78 2 -2.13 
  2 0 -2.69 0 -2.61 2 -2.10 
  3 0 -2.59 1 -2.50 2 -2.07 
  4 1 -2.51 1 -2.41 2 -2.04 
  5 1 -2.44 1 -2.34 2 -2.01 
  6 1 -2.38 1 -2.27 2 -1.99 
  7 1 -2.33 1 -2.22 2 -1.96 
  8 1 -2.28 2 -2.17 3 -1.94 
  9 1 -2.24 2 -2.09 3 -1.92 
10 1 -2.20 2 -2.01 3 -1.90 
11 2 -2.17 3 -1.95 3 -1.85 
12 2 -2.14 3 -1.90 4 -1.81 
13 2 -2.12 3 -1.83 4 -1.77 
14 2 -2.10 4 -1.76 4 -1.74 
15 2 -2.07 4 -1.71 4 -1.71 
16 2 -2.05 5 -1.65 5 -1.69 
17 2 -2.03 5 -1.61 5 -1.67 
18 2 -2.01 6 -1.56 5 -1.65 
19 2 -2.00 7 -1.50 5 -1.64 
20 2 -1.98 7 -1.45 5 -1.62 
21 3 -1.96 15 -1.05 5 -1.61 
22 3 -1.94 18 -0.93 6 -1.59 
23 3 -1.93 22 -0.77 6 -1.58 
24 3 -1.91 27 -0.63 6 -1.56 
25 3 -1.90 34 -0.42 7 -1.45 
26 3 -1.85 44 -0.15 9 -1.35 
27 4 -1.81 50 0.00 12 -1.19 
28 4 -1.77 57 0.19 13 -1.14 
29 4 -1.74 62 0.30 14 -1.09 
30 4 -1.71 74 0.63 15 -1.05 
31 7 -1.51 79 0.82 16 -0.99 
32 9 -1.35 82 0.93 19 -0.87 
33 10 -1.26 87 1.12 22 -0.77 
34 12 -1.19 93 1.45 28 -0.59 
35 16 -0.99 99 2.17 41 -0.22 
36 31 -0.50 99 2.43 63 0.34 
37 41 -0.22 100 2.69 77 0.72 
38 63 0.34 100 2.69 85 1.05 
39 93 1.45 100 2.69 94 1.56 
40 100 2.56 100 2.69 100 2.08 
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4k. 11 years, 0 months – 11 years, 5 months 

Raw Score 

 

Regular Words Irregular Words Nonwords 

Percentile z-score Percentile z-score Percentile z-score 

 
  0 0 -3.09 0 -3.09 0 -3.09 
  1 0 -2.90 0 -2.75 0 -2.69 
  2 0 -2.78 1 -2.58 1 -2.50 
  3 0 -2.69 1 -2.46 1 -2.38 
  4 0 -2.62 1 -2.37 1 -2.28 
  5 1 -2.56 1 -2.29 1 -2.20 
  6 1 -2.50 1 -2.23 2 -2.13 
  7 1 -2.46 2 -2.17 2 -2.07 
  8 1 -2.42 2 -2.12 3 -1.90 
  9 1 -2.38 2 -2.07 4 -1.77 
10 1 -2.34 2 -2.03 4 -1.75 
11 1 -2.31 2 -2.00 4 -1.73 
12 1 -2.28 3 -1.96 4 -1.71 
13 1 -2.25 3 -1.93 5 -1.69 
14 1 -2.23 4 -1.77 5 -1.67 
15 1 -2.20 5 -1.66 5 -1.66 
16 1 -2.18 6 -1.57 5 -1.64 
17 2 -2.16 10 -1.30 5 -1.62 
18 2 -2.13 12 -1.20 5 -1.60 
19 2 -2.11 14 -1.10 6 -1.59 
20 2 -2.09 15 -1.02 6 -1.57 
21 2 -2.07 19 -0.87 10 -1.30 
22 2 -2.02 21 -0.80 12 -1.20 
23 2 -1.97 33 -0.45 14 -1.10 
24 3 -1.92 40 -0.24 15 -1.02 
25 3 -1.88 44 -0.15 17 -0.94 
26 3 -1.84 58 0.19 19 -0.87 
27 4 -1.81 65 0.40 21 -0.80 
28 4 -1.77 77 0.74 22 -0.77 
29 5 -1.66 83 0.94 23 -0.74 
30 6 -1.57 85 1.02 25 -0.67 
31 8 -1.43 92 1.43 26 -0.65 
32 12 -1.20 94 1.57 26 -0.65 
33 17 -0.94 98 2.07 27 -0.62 
34 19 -0.87 100 2.58 39 -0.29 
35 23 -0.74 100 2.58 44 -0.15 
36 27 -0.62 100 2.58 60 0.24 
37 40 -0.24 100 2.58 75 0.67 
38 73 0.62 100 2.58 81 0.87 
39 87 1.10 100 2.58 92 1.43 
40 100 1.59 100 2.58 100 1.98 
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Figure Captions 

Figure 1. Year 1 and Year 2 children’s use of lexical and nonlexical word-reading strategies 

(from Farrington-Flint et al, 2008) 
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Appendix A 

The CC2 items (numbered according to order of presentation) 

Regular Irregular Nonwords 

1 bed 2. good 3. norf 

6. long 5. wolf 4. gop 

8. mist 7. work 9. hest 

11. free 12. eye 10. roft 

13. take 14. give 15. blick 

18. need 16. shoe 17. peng 

19. drop 21. friend 20. peef 

24. hand 23. come 22. spatch 

25. plant 26. break 27. drick 

30. life 28. blood 29. crat 

31. middle 33. island 32. delk 

36. luck 34. bowl 35. farl  

39. chicken 38. couple 37. pite 

40. tail 41. soul 42. framp 

45. market 43. sure 44. brinth 

46. cord 48. iron 47. borp 

50. pump 49. lose 51. trobe 

54. wedding 53. cough 52. gurve 

55. marsh 57. choir 56. beft 

58. chance 60. ceiling 59. pofe 

62. check 63. deaf 61. jeaph 

64. navy 65. brooch 66. pleech 

69. flannel 68. yacht 67. salpy 

72. stench 70. tomb 71. grenty 

75. nerve 74. routine 73. stendle 

76. curb 77. gauge  78. tapple 

81. context 79. meringue 80. seldent 

83. brandy 82. colonel 84. brennet 

87. weasel 86. bouquet 85. bormil 
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88. sleek 90. shove 89. bleaner 

93. peril 91. mauve 92. ganten 

94. vista 95. depot 96. shoathe 

99. crux 98. cello 97. tharque 

100. caddy 102. gist 101. morshab 

105. grail 103. crépe 104. thurnlurse 

106. inset 108. genre 107. phleptish 

109. quaver 110. chamois 111. gwextoint 

113. magnate 114. chassis 112. spoltchurb 

115. mustang 116. zealot 117. floatchtwail 

118. creole 119. soiree 120. streanshelth 
 

 



 

 

38

Appendix B 

Extrapolation procedure for missing values 

 

Missing values either occurred at the beginning of a list of norms or in the middle of 

the list of norms. We dealt with these missing values in slightly different ways. In the case of 

missing percentiles in the middle of a list, we (1) calculated the size of the difference between 

the non-missing percentile values that flanked the missing percentile values; (2) calculated 

the number of increments required to fill that difference; (3) calculated the size of the 

increments by dividing (1) by (2); (4) added this increment to the non-missing percentile 

immediately below the missing values to calculate the first new value; and (5) added this 

increment to this first new value to calculate the second new value and so on. In the case of 

missing percentiles at the beginning of a list, we gave the raw score of 0 a corresponding 

percentile of 0.1 to use as the “non-missing” percentile value below the missing values. We 

then followed the procedure as outlined above. 

A third and different type of extrapolation was required to deal with the fact that a 

percentile of 100 has no true z-score. We extrapolated z-scores for percentiles of 100 by (1) 

subtracting the ultimate non-missing z-score in the norm list from the penultimate z-score; (2) 

adding this value to the final z score; and (3) using this value for the remaining higher scores 

in the list. 
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