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Response to Intervention (RTI) models of reading instruction have
received much attention in the literature (Fuchs, Mock, Morgan, &
Young, 2003; Hosp & Ardoin, 2008; Justice, 2006). Such models call
for frequent and high-quality assessment of students’ skills. One skill
that is vital in the process of learning to read is the ability to sound
out letters and blend these sounds together to produce a word.
According to Dual Route models of reading (e.g., Coltheart, Rastle,
Perry, Langdon, & Ziegler, 2001), these skills comprise the sublexical
route to reading. This is best assessed by tests of nonword reading. In
this article, 17 tests of nonword reading were reviewed in light of RTI
and Dual Route models. The aim of the review was to determine the
best available nonword reading tests for use at the Tier One and Tier
Two levels of intervention, and the best available nonword reading
test for diagnostic (Tier Three) purposes. The review determined that
several good-quality tests of nonword reading, suitable for assessing
the general functioning of the sublexical route to reading (at the Tier
One and Tier Two level), are available, but that no test of nonword
reading is available that fulfils all of the desirable criteria for a Tier
Three, diagnostic assessment.
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Much has been written recently about the need for high-quality assessments of early
reading (see, e.g. Hempenstall, 2009; Rathvon, 2004; Westwood, 2009). There has
also been discussion on the different types of reading assessment and their purpose
(Catts, Petscher, Schatschneider, Bridges, & Mendoza, 2009; Coyne & Harn, 2006;
Knutson, Simmons, Good, & McDonagh, 2004). Much of this discussion has focused
on assessment as it relates to Response to Intervention (RTI) models of reading
intervention.

RTI models propose (at least) three tiers of reading instruction, each more inten-
sive than the last (Catts et al., 2009; Justice, 2006). The first tier involves the delivery
of evidence-based best-practice reading instruction to all children in the classroom
(Justice, 2006). At this level, regular assessment of reading skills is required to ensure
that children are making sufficient progress (Catts et al., 2009; Justice, 2006; Knutson
et al., 2004). Because Tier One assessments must be administered to a large number
of children, it is important that they can be completed in a short amount of time
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(Hosp & Ardoin, 2008). For this reason, Tier One assessments will necessarily be less
detailed than other types of assessment (Hosp & Ardoin, 2008).

Tier Two instruction involves more intensive delivery of evidence-based reading
instruction to children who are not progressing sufficiently under Tier One instruction
(Justice, 2006). Once again, regular, relatively quickly administered assessments are
required to identify whether students are progressing sufficiently (Justice, 2006; Knutson
et al., 2004). Students who do not progress sufficiently at this level move on to the third
tier of instruction.

The third tier involves more tailored, individualised and ongoing support (Justice,
2006).! In order to tailor intervention to a child’s individual needs, assessments such as
those used in Tiers One and Two may no longer be sufficient (Hosp & Ardoin, 2008;
Knutson et al., 2004). At this level, more in-depth assessments of particular reading skills
are required (Hosp & Ardoin, 2008; Knutson et al., 2004). This type of assessment is
often referred to as ‘diagnostic assessment..

In school settings, the vast majority of assessment will take place at the Tier One and
Tier Two level. In clinical settings, diagnostic assessments are likely to be most frequently
required. In research settings, Tier One and Tier Two-type assessments may be required to
identify suitable participants and to compare research participants to their peers, while
diagnostic assessments may be required to gain specific information required for design-
ing interventions and treatment programs. Thus, both types of assessment have important
roles in the reading intervention process (Hosp & Ardoin, 2008; Justice, 2006).

In order to know how best to help a child who is struggling to learn to read, it is
necessary to determine which component reading skills are sources of difficulty for the
child (Hempenstall, 2009; Kame’enui et al., 2006). This requires assessment of the child’s
progress in each component skill relative to their peers (Tier One and Tier Two-type
assessment). Having identified which component skill (or skills) is the source of the
child’s difficulties, however, further diagnostic assessment of these skills is required in
order that an instructional program can be tailored precisely to the child’s needs.

In this article, we outline criteria necessary for determining the quality of a
nonword reading test in light of Dual Route and RTI models of reading assessment.
We then review available tests of nonword reading on the basis of these criteria.

Reasons for Reading Failure

A child could fail to read at the level of his or her peers due to problems with any
component of the reading system; for example, they might have problems recognising
letters or in storing the representations of words (Jackson & Coltheart, 2001). However,
a child might also have problems with skills external to the reading system, such as
vocabulary or listening comprehension skills (Department of Education, Science and
Training [DEST], 2005; Rathvon, 2004). Hence, it is important to assess all of these
component skills to identify the source of a child’s reading problems (for further discus-
sion, see Hempenstall, 2009; DEST, 2005). Nevertheless, research has shown that most
individuals with developmental reading disabilities present with a phonologically based
deficit (Rack, Snowling, & Olson, 1992) that tends to manifest itself as a problem acquir-
ing grapheme—phoneme correspondences (Jackson & Coltheart, 2001). It is the assess-
ment of this skill that will be the focus of our discussion.

The Dual Route Model of Reading and Acquisition
of Grapheme-Phoneme Correspondences
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There is empirical evidence for the existence of two routes for reading, even in young
readers (Castles & Coltheart, 1993). Dual Route models of reading propose that, at the
word level, reading takes place by means of the combination of these two routes: the
lexical route, which incorporates a ‘mental dictionary’ of sight words; and the sublexical
route,? which is thought to contain grapheme—phoneme correspondences (letter—sound
rules) that can be used to sound out regularly spelled words and novel letter strings
(Jackson & Coltheart, 2001; see Figure 1).

The successful functioning of this sublexical route is usually assessed by testing a
child’s ability to sound out nonwords (for example pofe and bep, sometimes called
pseudowords). Nonwords provide the best test of this sublexical route as they cannot be
read using the ‘mental dictionary’ of sight words and therefore successful reading of the
nonword will always reflect the use of grapheme—phoneme correspondences (Jackson &
Coltheart, 2001).

Determining that a child can read fewer nonwords accurately than his/her peers will
identify the presence of a problem that may be alleviated by more intensive instruction
at the Tier One or Two level. However, diagnostically, in order to design the most appro-
priately targeted intervention, it is beneficial to determine which specific grapheme—
phoneme correspondences cause the child difficulty: if a child has already mastered
some grapheme—phoneme correspondences, it does not make sense to teach the child
these correspondences, but rather intervention should target only the correspondences
the child has not yet mastered.

We therefore review existing tests of nonword reading in order to determine:

+ the best available nonword reading tests for use at the Tier One and Two level — in
other words, best for identifying the existence of a problem acquiring grapheme—
phoneme correspondences

+ the best available nonword reading tests for diagnostic purposes — in other words,
best for identifying which grapheme—phoneme correspondences a child knows.
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known word letters to
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FIGURE 1
Dual Route model.
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Review of Nonword Reading Tests

Because the focus of this review is on developmental reading disorders, only tests of
nonword reading that were designed for use with primary school children were
reviewed. These include standardised tests, placement tests from specific programs of
instruction and criterion-referenced tests freely available on the internet. In the case of
tests that contain subtests assessing nonword reading, only this subtest was reviewed and
not the test as a whole.

Several databases were searched in order to locate tests of nonword reading. These
included the EBSCOhost® Tests in Print Database and the Ovid® Mental Measurement
Yearbook. Various websites were also searched, including the website of the Buros
Institute of Mental Measurements (http://www.unl.edu/buros/) and the Australian
Council for Educational Research (http://www.acer.edu.au/). A Google® search was also
undertaken. The search terms used were ‘nonword’, ‘pseudoword’ and ‘test of early
reading. Additionally, lists of reading tests, such as the alphabetical listing on the Buros
website (http://www.unl.edu/buros/) were manually searched. Names of tests were also
obtained from books and articles on reading assessment (e.g., Hempenstall, 2009;
Rathvon, 2004; Westwood, 2009).

The search yielded 23 tests. Of these tests, 17 are reviewed (see Table 1). The authors
could not obtain copies of three tests (see Appendix A). Three further tests contained a
nonword subtest derived from another test that had already been reviewed, and were
therefore not reviewed separately (see Appendix A).

TABLE 1
Nonword Reading Tests Reviewed in this Article

Test Name Authors

Castles & Coltheart Reading Test 2 Castles, Coltheart, Larsen, Jones, Saunders, & McArthur, 2009
Consortium on Reading Excellence Consortium on Reading Excellence (CORE), 2008
Phonics Survey, 2nd edition

Dynamic Indicators of Basic Literacy Good & Kaminski, 2010

Skills (DIBELS), 6th edition

The Dyslexia Screening Test-Junior Fawcett & Nicolson, 2004

Graded Nonword Reading Test Snowling, Stothard, & McLean, 1996

Illinois Test of Psycholinguistic Hammill, Mather, & Roberts, 2001

Abilities, 3rd edition

MULTILIT Word Attack Skills MULTILIT, 2007

Placement Test

Nonword Decoding Test Turner, 2003

Nonword Reading Test Martin & Pratt, 2001

Nonword Reading Test Wren, 2003

Phonological Assessment Battery Frederickson, Frith, & Reason, 1997
Queensland University Dodd, Holm, Oerlemans, & McCormick, 1996
Inventory of Literacy

Sutherland Phonological Awareness Neilson, 2003

Test-Revised (SPAT-R)

Test of Word Reading Efficiency Torgesen, Wagner, & Rashotte, 1999

Wechsler Individual Achievement Test, (The Psychological Corporation, 2002)
2nd Australian edition

Woodcock Johnson IlI Woodcock, McGrew, & Mather, 2001
Woodcock Reading Mastery Tests Woodcock, 1998
-Revised
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Criteria for Determining the Quality of All Nonword Reading Tests

There are several criteria that need to be met for a nonword reading test to be judged as
adequate. First, as with any assessment, it is important that a nonword test has good
reliability and validity (Anastasi & Urbina, 1997). As this aspect is covered in detail
elsewhere (Buros Institute of Mental Measurements, 2009; Rathvon, 2004), it will only
be commented on briefly here, and indeed the majority of tests reviewed have sufficient
levels of reliability and validity (see Table 2).

In addition to concerns of reliability and validity, a nonword reading test needs to
contain a sufficient number of items of varying levels of difficulty so that it is sensitive
enough to detect differences in reading skills among the youngest and least skilled
readers assessed, as well as among the oldest and most skilled readers. In other words, a
good nonword reading test should not be subject to floor and ceiling effects
(Hempenstall, 2009; Rathvon, 2004). In practice these are extremely difficult to avoid. It
is particularly challenging to come up with items that are sensitive to differences in skill
among those with very limited reading ability (Rathvon, 2004). Conversely, it is difficult
to come up with nonwords that are sensitive to differences in skill among those with
good reading ability, because there will come a point where the majority of skilled
readers can successfully read most nonwords. Only a few of the tests reviewed were not
subject to floor or ceiling effects — The Martin and Pratt Nonword Reading Test
(Martin & Pratt, 2001), The Dyslexia Screening Test (Fawcett & Nicolson, 2004), and the
Queensland Inventory of Literacy (Dodd, Holm, Oerlemans, & McCormick, 1996); see
Table 2.

Practical considerations are also important. For example, a good nonword reading
test should be as quick and easy to administer as its purpose allows; there is a greater
necessity for Tier One and Tier Two tests to be as short as possible than there is for
diagnostic tests (Hempenstall, 2009). The majority of the tests reviewed were relatively
quick to administer, with administration times of 10 minutes or less and scoring times
of approximately 5 to 10 minutes (see Table 2 and Appendix C).

A stopping rule, where the test is discontinued after a certain number of errors, may
decrease administration times (Castles et al., 2009) and may also reduce frustration for
children who have difficulty with the task (Rathvon, 2004). However, a stopping rule
will reduce the amount of information obtained about a child’s reading performance, as
not all items will be sampled. Thus, a stopping rule is less appropriate for a diagnostic
test where systematic assessment of each and every grapheme—phoneme correspondence
is required. The majority of the tests reviewed contained a stopping rule (see Table 2).

Tier One and Tier Two assessments require that nonword reading ability of an
individual child is compared to that of other children of the same age or, even better, to
children with the same number of years of school instruction. Hence, tests also need to
contain recent and representative norms (Anastasi & Urbina, 1997). Clearly, for a test
used in Australia it is best to have Australian norms. This does not mean that tests
normed overseas cannot be used; however, comparisons to overseas norms need to be
made with caution. Five of the tests reviewed contained Australian norms — the Martin
& Pratt (Martin & Pratt, 2001), the Queensland University Inventory of Literacy (QUIL;
Dodd, Holm, Oerlemans, & McCormick, 1996), the CC2 (Castles et al., 2009), the
WIAT-II Australian (The Psychological Corporation, 2002) and the SPAT-R (Neilson,
2003), see Table 2.

Another practical concern is that the pronunciation of nonwords can sometimes be
ambiguous, affecting a test’s interrater reliability (Rathvon, 2004). It is therefore impor-
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tant that a test contains a guide to the correct pronunciation of the nonwords. The
majority of the tests reviewed contain a pronunciation guide for at least some of the
nonwords (see Table 2).

Lastly, it is important that a test of nonword reading should be based on an experi-
mentally validated theory of reading, allowing it to be linked to an effective and experi-
mentally validated program of reading intervention (Rathvon, 2004). The majority of
tests reviewed were linked to specific theories of reading, though some of these theories
are controversial (see Table 2).

Criteria for Determining the Quality of Diagnostic Nonword Reading Tests

In addition to the characteristics listed above, there are additional requirements for a
diagnostic reading test. Such a test should be capable of providing information that can
lead to a specific (Tier Three) program of remediation if a child is found to have diffi-
culties in a specific area (Hempenstall, 2009; Rathvon, 2004). To this end, it is helpful for
a diagnostic test to contain an error analysis so that it is possible to see exactly where a
child might need help (Kohnen, Nickels, & Castles, 2009).

Two of the 17 tests reviewed provide this kind of information: the MULTILIT Word
Attack Skills Placement Test (MULTILIT, 2007), and the Word Attack subtest of the
Woodcock Reading Mastery Test-Revised (WRMT-R; Woodcock, 1998). A third test, the
Consortium on Reading Excellence Phonics Survey (Consortium on Reading Excellence,
2008) lists groups of sounds that are tested (such as ‘short vowels), ‘digraphs’ and ‘conso-
nant blends’), but does not identify individual grapheme—phoneme correspondences.

Characteristics of Grapheme-Phoneme Correspondences
and Nonword Stimuli

The characteristics of the grapheme—phoneme correspondences and nonword stimuli
used in a test will affect how well the test is able to identify children who have difficulties
with the sublexical route to reading. This is vital for diagnostic tests, where the aim is to
achieve a fine-grained analysis of a student’s particular skills. However, it is still relevant
to Tier One and Two tests, where the aim is to identify which children are not acquiring
the skills necessary to function at a level appropriate to their age.

The English orthography has at least 40 — and possibly more than 300 —
grapheme—phoneme correspondences depending on how these correspondences are
defined; for example, whether or not context-sensitive rules are included (Rastle &
Coltheart, 1999; S. Saunders, personal communication, March 11, 2009). Ideally, the
ability to apply all of these should be assessed. Yet, given the number of possible corre-
spondences, it is difficult to conceive of a test that could include every grapheme-—
phoneme correspondence without being too time-consuming to administer, particularly
in the case of Tier One and Two assessments.

There is considerable overlap between the grapheme—phoneme correspondences
assessed by nonword reading tests. However, the manuals of the tests reviewed here do
not describe the basis on which the grapheme—phoneme correspondences were chosen.
It seems important to provide the rationale for these choices for various reasons. For
example, in order for a test to be a truly useful measure of nonword reading skill, it
should assess the grapheme—phoneme correspondences that a child is likely to need to
use most often. In addition, a test that assesses only a limited range of grapheme-
phoneme correspondences might underestimate or fail to reveal the true extent of a
child’s difficulties with decoding, while a test that assesses particularly infrequent or
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difficult grapheme—phoneme correspondences might overestimate the extent of a
decoding problem.

Other characteristics of nonword stimuli are also important as they can affect how
easily a nonword is read (Coltheart & Leahy, 1992; Jared, 1997; Laxon, Masterson, &
Coltheart, 1991; Treiman, Goswami, & Bruck, 1990). Moreover, some types of nonwords
can be read with some assistance from the lexical route (Coltheart & Leahy, 1996;
Treiman et al., 1990), which is not ideal when we wish to assess sublexical route
functioning. These characteristics are discussed in detail below.

Frequency

Some grapheme—phoneme correspondences occur much more often than others
(Coltheart et al., 2001; Fry, 2004). Children are likely to have less difficulty with
frequently occurring correspondences than with those to which they have little exposure
(Jackson & Coltheart, 2001). It follows then that this variable may affect how well
children score on a particular test. Only one of the tests reviewed reports that
grapheme—phoneme frequency was taken into account: the Test of Word Reading
Efficiency (TOWRE; Torgesen, Wagner, & Rashotte, 1999).

Consistency
According to Jackson and Coltheart (2001, p. 45), a nonword is consistent:
if, in all the real words that have the string’s orthographic body, there is only one pronunciation
of that body ... Thus, the word bean and the pseudoword fean are consistent, since all the words
with the body—ean have the rime /-in/, whereas the word bead and the pseudoword fead are
inconsistent, because of the existence of words such as head
Although consistency is usually regarded as a property of bodies (all the letters after the
initial consonants; Jackson & Coltheart, 2001), grapheme—phoneme correspondences
themselves can also have different levels of consistency (Voudsen, 2008). For example,
the grapheme b is always pronounced /b/, meaning that its pronunciation is consistent.
On the other hand, the grapheme i is pronounced differently in the words pin and pint,
meaning that it is inconsistent. The consistency of particular word bodies has been
shown to affect the ease with which nonwords can be read by children and adults
(Coltheart & Leahy, 1992; Jared, 1997; Laxon et al., 1991). Therefore, it is also plausible
that the consistency of individual grapheme—phoneme correspondences could also
affect how easily nonwords are read (Jared, 1997). None of the tests reviewed report
consistency data for the grapheme—phoneme correspondences used or for their
nonword stimuli (see Table 3).

Consistency is also an issue when nonword items are created by changing letters of
irregular words (e.g., plood derived from flood), because nonwords created this way will
have inconsistent bodies. The Nonword Reading Test (Wren, 2003) is a good example of
the problems associated with this. Items in this test were created by changing one letter
of an irregular word, and irregular pronunciations of the nonwords are accepted as
correct. For example, the nonword plood is an item on this test and it can be read to
rhyme with flood or to rhyme with food. If it is read to rhyme with flood, it is possible
that a child may have read it by analogy to the real word from which it was derived. In
other words, nonwords created by changing one letter of an irregular word can be read
by capitalising on the activation of the lexical route by the irregular stimuli. Thus, such
nonwords are not pure measures of use of the sublexical route.

Word Position
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Research has shown that the position of a grapheme—phoneme correspondence within a
word can affect how accurately the correspondence is read (McCandliss, Beck, Sandak,
& Perfetti, 2003). Therefore, a test aiming to assess how well a child can read individual
grapheme—phoneme correspondences should ensure that each grapheme—phoneme
correspondence is presented in all orthographically legal word positions, where possible.
The only test reviewed that assesses individual grapheme—phoneme correspondences in
multiple word positions is the WRMT-R (Woodcock, 1998).

Complexity

Complex, multiletter graphemes tend to be more difficult to read than simple, single-
letter graphemes (Siegel & Faux, 1989; Snowling, 1981; Szeszulski & Manis, 1987). Both
simple and complex grapheme—phoneme correspondences should be assessed. The two
tests that list the grapheme—phoneme correspondences assessed — the MULTILIT Word
Attack Skills Placement Test (MULTILIT, 2007) and the WRMT-R (Woodcock, 1998) —
evaluate both simple and complex correspondences.

Number of Times each Correspondence is Tested

If a test aims to determine a child’s knowledge of a particular grapheme—phoneme
correspondence, it is insufficient to assess each grapheme—phoneme correspondence
only once, as a child may not respond consistently to the grapheme—phoneme corre-
spondences, and this information will not be revealed by a single instance of testing. In
order to be certain of a child’s ability to read a grapheme—phoneme correspondence,
each correspondence should be assessed multiple times. Tests reviewed that assess
individual grapheme—phoneme correspondences more than once are the WRMT-R
(Woodcock, 1998), the MULTILIT Word Attack Skills Placement Test (MULTILIT, 2007)
and the CORE Phonics Survey (Consortium on Reading Excellence, 2008; see Table 3).

Orthographic Legality

It is important that nonwords are orthographically legal. In other words, nonwords
should contain letter combinations that occur in the English language, such as brinp,
rather than letter combinations that do not occur, such as gzanp (Thompson, 1985;
Venezky, 1970). Like adults, children are likely to have more difficulty reading ortho-
graphically illegal nonwords than orthographically legal nonwords (Grainger, Bouttevin,
Truc, Bastien, & Ziegler, 2003), and there is little point in requiring children to read
illegal letter combinations as they will rarely need to do this in everyday life. Seven of the
tests reviewed report that the nonwords used are orthographically legal or orthographi-
cally regular in some respect, although it is not always clear how orthographic legality
was established (see Table 4).

Pseudohomophones

Tests that contain items that are pseudohomophones (that is, nonwords that sound like
real words when read aloud; for example, shyne, sirf) may overestimate a child’s ability to
use grapheme—phoneme correspondence rules: it has been shown that young children are
able to read pseudohomophones more easily than nonwords that are not pseudohomo-
phones (Laxon, Masterson, Gallagher, & Pay, 2002). Ten of the tests reviewed did not
contain any pseudohomophones; see Table 4). However, the other seven tests reviewed
contained at least one pseudohomophone, with the Dynamic Indicators of Basic Literacy
Skills (DIBELS; Good & Kaminski, 2010) and the Queensland Inventory of Literacy
(QUIL; Dodd et al., 1996) containing particularly high numbers of pseudohomophones.
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Similarity to Real Words

It has also been shown that nonwords that are very similar to real words (for example,
nonwords that have a body that is the same as a real word, such as zame, which shares a
body with same) are easier to read than other nonwords, especially when the nonword
shares a body with a high-frequency real word (Laxon et al., 1991; Treiman et al., 1990).
This has generally been shown to affect beginning readers to a lesser extent than more
experienced readers, perhaps due to the fact that experienced readers have had more
exposure to the written form of words — this implies there may be some level of activa-
tion of the orthographic input lexicon (Coltheart & Leahy, 1996; Treiman et al., 1990).
Thus, nonwords that are very similar to real words may not be pure measures of the
sublexical route. Therefore, if possible, grapheme—phoneme correspondences should not
be tested exclusively in nonwords that have bodies of high-frequency real words.

Embedded Real Words

All but one of the tests reviewed (Frederickson, Frith, & Reason’s, 1997, Phonological
Assessment Battery [PhAB]) contain items that have embedded real words. However, the
inclusion of these items is problematic. For example, if a nonword test item contains a
real word, such as blamp (which contains the word lamp), a child could sound out the
single grapheme b and read the word lamp using the lexical route. This implies some
ability to sound out using grapheme—phoneme correspondences, but also implies
activation of the lexical route. Therefore, nonwords containing embedded real words
may not be the best measure of the sublexical route, and such nonwords should be
avoided as far as possible, especially in diagnostic tests of nonword reading.

Syllable/Consonant-Vowel Structure

The consonant-vowel structure of a nonword will also affect how easily it is read — for
example, a nonword containing consonant clusters, such as splomp, is more difficult to
read than a word with a simple consonant-vowel-consonant structure, such as bip
(Snowling, 1981). Snowling (1981) hypothesised that this is due to difficulties with both
segmenting the nonwords into graphemes and assigning these graphemes to phonemes.
Three of the tests reviewed use the presence of consonant clusters as one way of manip-
ulating nonword difficulty, placing nonwords without consonant clusters at the begin-
ning of the test as ‘easy’ items, and items with consonant clusters at the end of the test as
‘hard’ items. These tests are the TOWRE (Torgesen et al., 1999), the CC2 (Castles et al.,
2009) and the Graded Nonword Reading Test (Snowling, Stothard, & McLean, 1996).
Because the presence of consonant clusters may affect how easily a nonword is read, it is
useful for a diagnostic nonword test to assess consonant grapheme—phoneme corre-
spondences both in isolation and as part of a cluster. None of the tests reviewed do this
systematically (see Table 3).

Number of Syllables

The number of syllables in a word can also affect how easily a nonword is read, particu-
larly for children with reading difficulties (Snowling, 1981). Generally, the greater the
number of syllables, the more difficult they are to read (Duncan & Seymour, 2003;
Snowling, 1981). Reading nonwords with multiple syllables is thought to be harder than
reading monosyllabic nonwords because, in addition to decoding the grapheme-
phoneme correspondences within the nonword, suprasegmental variables must also be
taken into account, such as the assignment of syllable boundaries and stress (Duncan &
Seymour, 2003; Rastle & Coltheart, 2000).
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TABLE 4

Summary of Test Review: Nonwords

Test Nonwords Contains pseudo- Contains nonwords GPCs assessed
reported homophones very similar to real only in
orthogra- words and/or monosyllabic

phically legal embedded real nonwords
words

Castles & Coltheart No No Yes No

Reading Test 2

(Castles et al., 2009)

Consortium on Reading No Yes Yes No
Excellence Phonics Survey

(Consortium on Reading

Excellence, 2008)

Dynamic Indicators of Basic No Yes Yes Yes
Literacy Skills (DIBELS),

6th edition (Good &

Kaminski, 2010)

The Dyslexia Screening No No Yes No
Test-Junior (Fawcett &

Nicolson, 2004)

Graded Nonword Reading Yes No Yes No
Test (Snowling, Stothard,

& McLean, 1996)

lllinois Test of Psycholinguistic Yes No Yes No
Abilities, 3rd edition (Hammill,

Mather, & Roberts, 2001)

MULTILIT Word Attack Skills Yes No Yes Yes
Placement Test (MULTILIT, 2007)

Nonword Decoding No Yes Yes No
Test (Turner, 2003)

Nonword Reading Test Yes No Yes No
(Martin & Pratt, 2001)

Nonword Reading Test No No Yes No
(Wren, 2003)

Phonological Assessment Yes No No No

Battery (Frederickson, Frith,

& Reason, 1997)

Queensland University No Yes Yes No
Inventory of Literacy

(Dodd, Holm, Oerlemans, &

McCormick, 1996)

Sutherland Phonological No No Yes No
Awareness Test-Revised

(Neilson, 2003)

Test of Word Reading No Yes Yes No
Efficiency (Torgesen, Wagner,

& Rashotte, 1999)

Wechsler Individual Yes Yes Yes No
Achievement Test —

2nd Australian edition

(The Psychological

Corporation, 2002)

Woodcock Johnson IlI Yes No Yes No
(Woodcock, McGrew, &

Mather, 2001)

Woodcock Reading Mastery No Yes Yes Yes
Tests—Revised (Woodcock, 1998)

1501 Australasian Journal of Special Education

https://doi.org/10.1375/ajse.35.2.137 Published online by Cambridge University Press


https://doi.org/10.1375/ajse.35.2.137

Nonword Reading Tests

Many of the tests reviewed, such as the TOWRE (Torgesen et al., 1999), the PhAB
(Frederickson et al., 1997) and the Graded Nonword Reading Test (Snowling et al.,
1996) contain polysyllabic nonwords — these are considered the most difficult type of
item (Snowling et al., 1996). In a Tier One or Tier Two test, this might not be an issue.
However, in a test that aims to assess how well a child can read individual grapheme—
phoneme correspondences, polysyllabic items might be misread not because a child
does not know a grapheme-phoneme correspondence, but because they do not know
how to assign syllable boundaries, or some other suprasegmental variable. Because these
variables are not of interest in a diagnostic grapheme—phoneme correspondence test, it
is beneficial if such a test contains only monosyllabic nonwords.

Summary

Various characteristics of nonword stimuli, and the grapheme—phoneme correspon-
dences they contain, affect how easily these nonwords are read and may affect the
accuracy of children’s reading. These properties include the frequency and consistency
of a grapheme-phoneme correspondence; the complexity of a correspondence; the
position of a correspondence within a nonword; whether the correspondence is a single-
ton or part of a cluster; whether or not a nonword is a pseudohomophone, or shares a
body with a frequent real word; whether or not a nonword contains an embedded real
word; and the syllable structure of a nonword.

Nonword Tests for Assessing Progress in Acquisition of Sublexical Reading Skills

The list of criteria for nonword reading tests, test items and grapheme—phoneme corre-
spondences is long. However, when a test is aiming to assess the general functioning of
the sublexical route as compared to the typical developmental trajectory in Tier One
and Tier Two assessment, it may not be necessary to take into account all of the factors
mentioned above, and in a practical sense it may be difficult to do so.

Nevertheless, there are three tests of nonword reading available that fulfil the major-
ity of the above criteria. These are the Martin and Pratt Nonword Reading Test (Martin
& Pratt, 2001), the Woodcock Reading Mastery Test-Revised (Woodcock, 1998) and the
Test of Word Reading Efficiency (TOWRE; Torgesen et al., 1999). These tests will be
discussed in some detail below. For further information on all other tests reviewed, refer
to Appendices B, C, D and E.

The Martin and Pratt Nonword Reading Test (Martin & Pratt, 2001) is a standard-
ised test of nonword reading that consists of two parallel forms with 54 items in each
form. It takes approximately 10 minutes to administer and is easy to both administer
and score, with coloured Standard Score charts to assist with interpretation. The test has
sufficient reliability and validity and is not subject to floor or ceiling effects. It also
contains phonological transcriptions of correct nonword pronunciations. Items are in
order of difficulty based on the performance of the standardisation sample and there is a
stopping rule. The test contains reasonably recent (1996/1997) Australian norms. The
test contains two parallel forms, which allow for assessment of a student’s response to
intervention without concerns that improved scores may be due to practice effects.

The Woodcock Reading Mastery Test-Revised (WRMT-R; Woodcock, 1998) is a
standardised test of various components of reading skill, including nonword reading
(the Word Attack subtest), letter and word identification and passage comprehension. It
is a comprehensive test with parallel forms, and includes an error analysis (see Nonword
Tests for Diagnostic Purposes). The Word Attack subtest contains 45 items in order of
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difficulty and there is a stopping rule. The test has sufficient reliability and validity and
there is a guide to the pronunciation of the nonwords. The test is easy to administer.
Two disadvantages are that the test is somewhat complex to score and is subject to floor
effects for the youngest age groups in the norming sample (ages 5 to 7 years and three
months) where a score of zero or one falls within the normal range.

The TOWRE (Torgesen et al., 1999) is a standardised test of reading fluency with
sight word and nonword subtests. Reading fluency has been identified as an important
component of skilled reading because slow, laborious word decoding will impair a
child’s ability to comprehend a text (DEST, 2005; Hempenstall, 2009). In order to
measure fluency, the subtests of the TOWRE are timed. The test is easy to administer,
although it does require the use of a stopwatch, and easy to score. There is a guide to the
pronunciation of the nonword items and there are no floor or ceiling effects. The test
also contains alternate forms, which are an advantage when testing a child’s progress
over a short period of time. Although the test does not have Australian norms, the test
has good reliability and validity data. The TOWRE is the only test of reading fluency
available that contains nonword stimuli.

There are two other tests that fulfil most — though not all — of the above criteria
and are useful for specific purposes. These tests are the Graded Nonword Reading Test
(Snowling et al., 1996), and the Castles and Coltheart Reading Test 2 (CC2; Castles et
al., 2009).

The Graded Nonword Reading Test (Snowling et al., 1996) is a standardised test of
nonword reading. The test is very quick and easy to administer and score. It contains a
clear guide to pronunciation of the nonword items. It also contains a stopping rule.
However, the test is subject to floor effects for the youngest age groups in the norming
sample and there is also some evidence of ceiling effects for the oldest age groups.
Additionally, the test has no Australian norms. However, the test is useful as a quick
screener of sublexical reading skill for ages 6 and up.

The CC2 (Castles et al., 2009) is a standardised test of reading designed to assess
both the lexical and sublexical routes for reading, based on the Dual Route theory of
reading. It contains regular word, irregular word and nonword items which are
presented intermixed. The CC2 is the only reading test reviewed that systematically
assesses regular, irregular and nonword reading skills in the one test. The test is freely
available in paper and online versions from the Macquarie Online Test Interface
(MOTIS; http://www.motif.org.au). The test contains 40 items of each type presented in
order of difficulty. It is quick and relatively easy to administer, although when adminis-
tering the paper version the examiner must keep track of how many of each type of item
a child has responded to incorrectly, as the discontinuation rule is applied to each item
type separately. The test has recent Australian norms. Unfortunately, the test does not
contain information on reliability or validity and there is no guide to the pronunciation
of the items. There is also evidence of floor effects for the two youngest age groups in
the norming sample (ages 6; 0—6; 11).

Nonword Tests for Diagnostic Purposes

All the aforementioned tests of nonword reading assess a child’s knowledge of
grapheme—phoneme correspondence rules in relation to their peers or to a particular
criterion. This is important as a first step in identifying whether a child has a problem in
acquiring sublexical reading skills and is useful for deciding whether a child requires
Tier Two and/or Tier Three instruction — but where does a teacher or reading specialist
go from there? In order to effectively target reading instruction individually at the Tier
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Three level, it may not be enough to know a child’s score on a test. The specific rules a
child does not know must be identified so that intervention can focus on these.

Two of the 17 tests reviewed provide this kind of information: the MULTILIT Word
Attack Skills Placement Test (MULTILIT, 2007) and the Word Attack subtest of the
Woodcock Reading Mastery Test-Revised (WRMT-R; Woodcock, 1998).

However, although the MULTILIT Word Attack Skills Placement Test (MULTILIT,
2007) and the Word Attack subtest of the WRMT-R (Woodcock, 1998) are capable of
providing information on which grapheme—phoneme correspondences a child knows,
neither test fulfils all of the criteria desirable in a diagnostic test of nonword reading.

The MULTILIT Word Attack Skills Placement Test was not designed to be a pure
measure of nonword reading skill — it contains both nonwords and real words and does
not provide a separate score for nonword reading performance. In addition, the authors
of the MULTILIT Word Attack Skills Placement Test do not report on why they chose to
assess particular rules or on whether frequency and consistency of rules were taken into
account. It is not clear if each rule is tested in all orthographically legal word positions
and, although it is stated that the nonwords are ‘phonetically regular’, there is no
mention of whether or not the words are orthographically legal. The test contains no
pronunciation guide and some nonword test items contain embedded real words (such
as glip and bant). Finally, the test is only available for use as part of the MULTILIT
program of instruction and, as such, is not readily available.

The WRMT-R (Woodcock, 1998) comes close to fulfilling the majority of the criteria
desirable in a diagnostic nonword reading test. However, it too does not report why
particular rules were included in the test and there is no mention of whether the
frequency and consistency of each correspondence rule was taken into account. Further,
it is not noted whether or not a measure of orthographic legality was used when creat-
ing nonword items. Finally, some items contain embedded real words (such as glack,
knap and straced) and some nonwords are, in fact, real words (din [Form H], nigh and
nan [Form G]).

Summary and Conclusion

The Response to Intervention model of reading intervention requires that children be
regularly assessed to ensure that they are achieving suitable progress for their age and
school level (Justice, 2006). If assessment reveals that they are not achieving at an
expected level, a child is provided with more intensive and increasingly individualised
instruction. An important reading skill that is often impaired is the ability to decode
grapheme—phoneme correspondences. If such decoding abilities are impaired, this
implies difficulties with the functioning of the sublexical route to reading (Jackson &
Coltheart, 2001).

We have provided an extensive list of criteria that can be used to determine the
quality of a nonword reading test. At Tiers One and Two, when assessment aims to assess
the general functioning of the sublexical route as compared to the typical developmental
trajectory, it may not be necessary to take into account all of the factors mentioned, and in
practice it is difficult to do so. The three nonword reading tests that fulfil the highest number
of our criteria are the Martin and Pratt Nonword Reading Test (Martin & Pratt, 2001), the
Word Attack subtest of the Woodcock Reading Mastery Test-Revised (Woodcock, 1998), and
the Test of Word Reading Efficiency (TOWRE; Torgesen et al., 1999).

However, if a test is aiming to explore which particular grapheme—phoneme corre-
spondence rules a child knows, in order to deliver a targeted program of instruction, all
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of these criteria should be taken into account to ensure that the test is a pure and sensi-
tive measure of a child’s ability to use these rules. Ideally, the way the criteria were taken
into account during test development should be reported in the test manual so that tests
can be compared on these measures. The above review of nonword reading tests demon-
strates that there is only one test that comes close to fulfilling the majority of the listed
criteria — the Woodcock Reading Mastery Test (Woodcock, 1998). However, it appears
that there is no diagnostic nonword reading test in existence that takes into account all
of the criteria mentioned. For this reason, we are developing a Diagnostic Reading Test
for Nonwords (DiRT-Nonwords). This test is currently in the process of being normed
and a preliminary version is available from the Macquarie Online Test Interface (MOTIf;
http://www.motif.org.au).

Notes

1 Note that RTI intervention may consist of more than three tiers, each tier more
intensive than the last, with assessment at each tier level determining whether or not
a student needs to move on to a further tier. However, for convenience, only three
tiers are discussed here.

2 Note that the sublexical route to reading has three components: parsing (breaking
words down into graphemes — letters or letter groups such as ‘CH), ‘OA’), translating
graphemes to phonemes (sounds), and blending these phonemes together to
pronounce a word (Jackson & Coltheart, 2001; Joubert & Lecours, 2000). This article
is concerned with the second component (grapheme—phoneme correspondences);
however, it is also possible for a child to have difficulties with the other components
of the sublexical route (Jackson & Coltheart, 2001; Joubert & Lecours, 2000).

3 A third test, the Consortium on Reading Excellence (CORE) Phonics Survey
(Consortium on Reading Excellence, 2008) lists groups of sounds that are tested
(such as ‘short vowels, ‘digraphs’ and ‘consonant blends’), but does not identify
individual grapheme—phoneme correspondences.
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Appendix A

Nonword Tests not Reviewed in This Article
Test name Reason not reviewed
Fox in a Box: An Adventure in U.S. test, not available in Australia
Literacy (CTB McGraw-Hill, 2002)
The Phonological Awareness Test 2 U.S. test, not available in Australia
(Robertson & Salter, 2007)
Early Reading Diagnostic Pseudoword decoding subtest derived from the WIAT-Il (The
Assessment-Second Edition Psychological Corporation, 2002)
(The Psychological Corporation, 2003)2
Early Reading Success Indicator Pseudoword decoding subtest derived from the WIAT-II
(ERSI; Pearson, 2009)° (The Psychological Corporation, 2002)
Nonword Reading Test UK test, not available in Australia
(Crumpler & McCarty, 2004)
Process Assessment in the Learner Pseudoword decoding subtest derived from the WIAT-II
(PAL) Test Battery for Reading and (The Psychological Corporation, 2002)

Writing-2nd edition (Berninger, 2001)¢

Note: 2For a review of the ERDA-2, the reader is referred to Harrison (2005). b For a review of the ERSI, the reader is referred
to Mahdavi & Sawyer (2004). © For a review of the PAL-2, the reader is referred to Peterson, Martinez, & Turner (2010).
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Appendix C (i)

Review of Nonword Reading Tests: Administration Information

Key to difficulty ratings

Ease of administration

D1 (Easy)

D2 (Slightly difficult)

A test is ‘easy’ to administer when it does not have any special instructions

beyond what you would expect from a standardised test, and when it requires

no extra equipment

A test is ‘slightly difficult’ to administer when a complicating factor applies,

such as one of the following:

(a) There are special instructions (e.g., you have to establish a basal/ceiling)

(b) You need to use any extra equipment (e.g., a stopwatch)

(c) Specialised knowledge is required (e.g., knowledge of a particular phonetic
transcription system)

D3 (Difficult) A test is ‘difficult’ to administer when two or more of the above conditions
apply
Ease of scoring

D1 (Easy) A test is ‘easy’ to score if it involves basic ticking boxes/circling responses, basic

D2 (Slightly difficult)

D3 (Difficult)

adding up and has standard/z-score score tables that are easy to use

A test is ‘slightly difficult’ to score if a complicating factor applies, such as one

of the following:

(a) It involves any calculations more difficult than basic adding

(b) Standard score/percentile/age equivalent tables are difficult to use

(c) There is no guidance as to how the answers should be correctly
pronounced

(d) Scores are difficult to interpret meaningfully due to lack of norms or lack of
reporting of standard scores, percentiles, etc.

A test is ‘difficult’ to score if two or more of the above apply
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Nonword Reading Tests
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