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Abstract

The purpose of the study was to examine the psychometric
properties of an online dyslexia evaluation tool (ODET). The ODET
is comprised of 14 subtasks that evaluate phonological processing
(Word Deletion, Syllable Deletion, Onset-Rime Deletion, Phoneme
Deletion, Onset-Rime Blending, Phoneme Blending, Segmentation
and Dynamic Segmentation), letter knowledge (Letter Knowledge
and Letter Sound Knowledge) and reading (Word Knowledge,
Word Building Knowledge, Spelling and Sentence Completion).
The ODET provides percentage correct, standard scores and
At-Risk scores for each subtest and a Global At-Risk Score that
provides information whether the child is At-Risk for dyslexia. To
examine the psychometric properties, 40 children (16 females and
24 males) were evaluated with the ODET, the CTOPP-2, the WIAT-
Ill, and the PPA. Results indicated that the ODET had appropriate
psychometric properties.

Keywords: Reading difficulties; Dyslexia; Evaluation; Online

Introduction

Dyslexia refers to a reading disability that is neurobiologically
based, occurs as a function of poor phonological processing
skills, is characterized by poor fluency and spelling, is genetically
based and lasts a lifetime. Individuals with dyslexia have
significant difficulties manipulating the sounds of language,
mapping graphemes onto phonemes, decoding graphemes
into phonemes, and synthesizing the decoded phonemes into
syllables and words. These difficulties affect fluent reading and
diminish comprehension, are associated with spelling and writing
difficulties, and a host of other related difficulties. Individuals
with dyslexia can become competent readers if the cause of their
reading failure is identified and explicit instruction is provided [1-
12].

Dyslexia is the most common learning difference and its
prevalence has been estimated to be 15% to 20%. In addition,

approximately 34% of children in the United States are not
reading at the Basic Level, which represents a rudimentary ability
to read [13]. For individuals with dyslexia, reading acquisition
can be extremely challenging [14]. Appropriate intervention
and remediation efforts can result in competent reading [15].
However, prior to access to interventions, appropriate evaluations
must occur that accurately identifies students with dyslexia.
Unfortunately, many students with dyslexia are not diagnosed
until they have experienced reading failure for far too long, in
some cases years [16]. Highly effective interventions for dyslexia
exist [17-19], but far too many students are not identified as early
as is scientifically possible. As a result, these children continue
to struggle unnecessarily. Early identification is essential [20-23].

The ramifications of dyslexia often extend far beyond the
classroom. Children with dyslexia not only experience academic
difficulties but are also more likely to have poor self-esteem,
anxiety, and Post Traumatic Stress Disorder [24-28]. These
children are more likely to abuse substances, become depressed,
have suicidal ideation and and commit suicide [29,30]. Children
with dyslexia are more likely to experience parental physical
abuse[31], are at a greater risk of not graduating from high
school, to be adjudicated as juveniles, and later as adults[31-34].

Fortunately, the above-mentioned difficulties can be prevented
with appropriate interventions if the individuals can be identified
prior to or early in their academic careers [35-38]. The following
measures have been used to accurately predict reading
failure: letter name and sound letter knowledge, phonemic
synthesis, phonemic analysis, word reading, non-word reading,
comprehension and spelling.

The Online Dyslexia Evaluation Tool (ODET) was developed
to be an evaluation tool that could be used to examine the
phonological processing, reading, spelling and comprehension
skills listed above as a preliminary step in the diagnosis of dyslexia
and reading difficulties. The present study sought to examine the
ODET'’s psychometric properties.

The ODET has been used mostly as a research tool and on a
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small scale by parents and teachers for the past 20 years. Prior
to presenting it to a wider user base, it was necessary to examine
its psychometric properties in more detail. The validity study
was undertaken to examine the psychometric properties of the
ODET to ensure that it was a valid measure of reading and its
subcomponents.

The ODET is comprised of 14 subtasks that measure phonological
processing (Word Deletion, Syllable Deletion, Onset-Rime
Deletion, Phoneme Deletion, Onset-Rime Blending, Phoneme
Blending, Phoneme Segmentation and Dynamic Segmentation),
knowledge of letters (Letter Knowledge and Letter Sound
Knowledge), reading (Word Knowledge and Word Building
Knowledge), comprehension (Sentence Completion) and spelling
(Spelling) in the order just listed. The ODET was formatted to be
web based and allows parents, teachers and other professionals
to assess their children, students and clients on the tasks listed
above.

The ODET provides interpretation of the findings in an eight
-page Summary of the Assessment report that is generated by
an algorithm after the ODET has been administered. The report
provides demographic information concerning the child (name,
date of birth, date of examination, age and gender), explanation
of the nature of standard scores, descriptions of phonemic
analysis, phonemic synthesis, letter knowledge, reading ability,
spelling ability and comprehension along with specific results on
each of the subtests. A Global At-Risk Score, its standard score and
a description of the meaning of those values is presented which
is the main metric that indicates whether the child performed
in the risk for reading difficulties range. Lastly, an interpretive
summary is provided that lists the areas of weaknesses and their
meaning so that Summary of Assessment can be used by school
personnel to determine if further assessment will be required or
to develop appropriate interventions, if necessary.

Material and Methods

Participants

Forty students enrolled in Midwest elementary schools partici-
pated in the present study see Table 1. All of the students’ fami-
lies were economically in the lower middle to upper middle-class
range. A t-test was performed examining the mean age of the
male and female participants which indicated that there was no
effect of gender, t(38)=0.87, p>.39. Although there were more
males, the results of a Chi-Square analysis indicated that there
were no significant differences in the number of males and fe-
males between groups, x2 (1)=1.60, p>.21.

Table 1 Demographic Information of the Participants

Gender
Characteristic
F M
Age 9.25 9.02
Ethnicity
White 12 19
Hispanic 3 4
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African-American 1 1
Parental Education

Level

High School Gradu- | 6 11
ate

Some College

College Graduate 3 9

Tasks and materials

Online Dyslexia Evaluation Tool (ODET): The ODET was standard-
ized with 2,240 students ranging in age from 5 years to 12 years
prior to this study. The number of items for each subtask, and the
ability assessed, along with the requirements for performance
can be seen in Table 2. During administration, the ODET auto-
matically tracks passed and failed items and discontinues a task
if the child misses five consecutive items. One of the advantages
of the ODET is that the child is not aware that he or she met the
discontinuation rule.

Table 2 Number of Items, Ability Assessed, and Task Require-

ments by Task on the ODET.

Task Items Ability Task Requirements
Assessed
Word 16 Phonological | Deleting a word from
Deletion Processing compound word
Syllable 16 Phonological | Deleting a syllable
Deletion Processing from a word.
Onset-Rime 16 Phonological | Deleting the onset/
Deletion Processing rime from a word
Phoneme 16 Phonological | Deleting a phoneme
Deletion Processing from a word.
Onset-Rime 16 Phonological | Blending onsets and
Blending Processing rimes to form words.
Phoneme 16 Phonological | Blending phonemes
Blending Processing to form words.
Segmentation | 16 Phonological | Segmenting words
Processing into phonemes
Dynamic 8 Phonological | Guided segmenting
Segmentation Processing words into phonemes
Letter 52 Letter Names | Naming specific
Knowledge letters.
Letter-Sound | 26 Letter Sounds | Indicating the sounds
Knowledge that correspond to
letters.
Word 50 Word Reading | Reading words.
Knowledge
Word Building | 40 Reading Non- | Reading non-words.
words

Sentence 25 Comprehen- | Indicating the missing
Completion sion word in a sentence.
Spelling 15 Spelling Spelling words.

2 This article is available in: http://childhood-developmental-disorders.imedpub.com/archive.php
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Note: All of the items in the subtasks are scored as correct (1)
orincorrect (0), except for Spelling in which a correctly spelled
word is scored as 2, a phonetically-correctly spelled word as 1,
and an incorrectly spelled word as 0.Total correct for Spelling
is therefore 30.

The ODET provides percentage correct, standard scores and de-
scriptors for each subtask. It was found that the Complex Com-
putation Methods (CCM) provided not only the best accuracy,
but the lowest false negative rate compared to other mecha-
nisms used for predicting reading failure [39]. The CCM utilized
a weighting system based on a particular variable’s ability to
predict poor reading performance. The weighting system was
developed from the canonical structure coefficients examining
the ability of this method to predict reader group membership.
The specific weights were created by multiplying the canonical
structure coefficients for each variable by 10 and rounding to
whole numbers. For example, the canonical structure coefficient
for Letter Knowledge was .917682. After being multiplied by 10
and rounded, the weight for Letter Knowledge was 9 (.917682 x
10=9.17682 = 9). Each subtask had a different weight based on its
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canonical structure coefficient. In addition, the weight for each
sutask was further differentiated based on performance. A raw
score that was 1 sd or more below the mean was assigned the
full At-Risk weight, a raw score that was between -1 sd and -0.5
sd was assigned 80% of the weight and a raw score between -0.5
and the mean was assigned 60% of the weight. A raw score equal
to or above the mean did not receive an At-Risk weighting. For
example, the At-Risk weightings for the Letter Knowledge subtask
were 9, 7 (9 x.80=7.2 =7) and 5 (9 x .60=5.4 = 5). The Global At-
Risk Score (GARS) was determined by summing all of the At-Risk
weightings from each subtask. Poor performance on one or sev-
eral of the subtasks would result in larger GARS values. A GARS
above 1 above the mean GARS resulted in a determination of
“At-Risk.” Using the above procedure resulted in highly accurate
identification of students either At-Risk or experiencing reading
failure.

The time to administer the ODET varied depending on the partici-
pant's abilities, but ranged from 40 to 60 minutes. Administration
of the ODET typically begins with instructions regarding the na-
ture of the test, the importance of accurately administrating the
test and recording the responses and that any of the tasks can be

/

Figure 1 Example of the instructions for the ODET.
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Figure 2 Example of the practice trials for the Word Deletion task.

paused if there was a need. However, the trained staff was trained
prior to administration regarding these issues. These instructions
were contained within each task Figure 1. The tasks are present-
ed in such a fashion that the administrator simply presents to the
child exactly what is provided on the computer’s screen and then
records the child’s response as correct or incorrect by clicking on
a radio button. Examples of correct and incorrect performance
are listed for the administrator to view Figure 2.

Comprehensive Test of Phonological Processing 2 (CTOPP-2)

The CTOPP-2 was used to evaluate the validity of the ODET’s pho-
nological processing subtasks [40]. The CTOPP-2 consists of three
subtests that assess phonological awareness (Elision, Blending
Words and Phoneme Isolation), two subtests that assess phono-

logical memory (Memory for Digits and Nonword Repetition) and
two subtests that assess rapid naming (Rapid Digit Naming and
Rapid Letter Naming). The CTOPP-2 also includes two supplemen-
tal subtests (Blending Non-words and Segmenting Non-words).
For the purpose of the present study, the Elision, Blending Words,
Blending Non-words and Segmenting Non-words subtests were
used as they related more closely to providing evidence for valid-
ity for the phonological processing subtasks of the ODET than the
others subtests (see the top panel of Table 3 for an explanation
of the CTOPP-2 subtests). The ODET does not assess phonological
memory or rapid naming. The Phoneme Isolation subtest of the
CTOPP-2 has no analogous subtask on the ODET. The CTOPP-2 has
been extensively evaluated in research and in practice and has
been established in terms of its psychometric properties [41].

Table 3 Number of Items, Ability Assessed and Task Requirements by Subtest on the CTOPP-2, WIAT-IIl and PPA.

Subtest Items Ability Assessed Task Requirements
Elision 34 Phonological Processing Deleting various segments from words
Blending Words 33 Phonological Processing Blending sounds into words
Blending Nonwords 31 Phonological Processing Blending sounds into nonwords
Segmenting Nonwords 31 Phonological Processing Segmenting nonwords into their sounds
WIAT-III Subtests
Reading Comprehension 84 Reading Comprehension Reading comprehension skills
Word Reading 75 Word Reading Accuracy of reading individual words
Word Reading Speed Speed of reading individual words
Spelling 63 Spelling Spelling dictated words
PPA Subtests

Print Knowledge 17 Identifying aspects of print | Identify that a book is for reading, identify capital and

lower case letters, first and last words, vowels, etc.
Sound-Symbol 11 Letter-sounds knowledge Recognize various consonants either at the beginning or

end of words and identify the name for that letter

Wechsler Individual Achievement Test-Ill (WIAT-III)

The WIAT-Il has 16 subtests that evaluate listening speaking,
writing, and mathematical reasoning. Of the 16 subtests, only
three subtests were relevant to examining the validity of the

ODET: Word Reading, Reading Comprehension and Spelling (see
the middle panel of Table 3 for an explanation of these WIAT-III
subtests) used in this study. The Word Reading subtest evaluates
the accuracy and speed of reading individual words. As a result,

4 This article is available in: http://childhood-developmental-disorders.imedpub.com/archive.php
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this subtest produces two scores, one based on accuracy and one
based on speed. Reading speed is determined by evaluating the
number of correctly read words 30 seconds into the task. The
WIAT-IIl has adequate psychometric properties [42,43].

Phonological and Print Awareness Scale (PPA).

The PPA is comprised of six subtests. Four of the subtests assess
phonological awareness (Rhyming, Initial Sound Matching, Fi-
nal Sound Matching and Phonemic Awareness). The other two
subtests evaluate print awareness (Print Knowledge and Sound
Symbol). It was these two latter subtests that were used in the
present study to examine the ODET’s Letter Knowledge and Letter
Sound Knowledge subtests (see the bottom panel of Table 3 for
an explanation of these PPA subtests). The CTOPP-2 was already
being utilized to evaluate the phonological processing subtasks of
the ODET. The PPA has adequate psychometric properties for the
two subtests included in this study [44,45].

Procedure

Each participant was assessed with the ODET, CTOPP-2, WIAT-
IIl and PPA individually in a quiet and vacant room in his or her
school across three different sessions that were counterbalanced
in order of presentation. The participants were also assessed
in accordance with the standardization procedures outlined for
each test.

Results and Discussion
Reliability

Reliability was evaluated in several ways. First, Cronbach’s
Alpha, which is a measure of internal reliability, ranged from
.96 to .99 for the various subtasks. As can be seen in Table 4,
test-retest and inter-rater reliability ranged from .96 to .99. To
derive these values the Expectation Maximization algorithm
[46] was used as there were several tasks that had very severe
restrictions of range that resulted in correlation coefficients that
did not adequately reflect the nature of the relationship. As an
example, the participants all scored between 50 and 52 on the
Letter Knowledge task (maximum score=52), which is a task that
examined the participants’ knowledge of letter names, at Time
1 and Time 2. This restriction of range resulted in a correlation
coefficient of .11 as the relationship between Time 1 and Time
2 was at ceiling. Employing the EM algorithm resulted in more
accurate reliability estimates.

Table 4 Test-Retest and Interrater Reliability.

Type of Reliability
ODET Subtask Test-Retest | Interrater
Letter Knowledge .97 .96
Letter-Sound Knowledge .98 .96
Word Knowledge .99 .99
Word Building Knowledge .98 .99
Spelling .96 .98
Sentence Completion .97 .97

© Under License of Creative Commons Attribution 3.0 License
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Deletion .97 .97
Blending .95 .98
Phonemic Segmentation Deletion | .97 .99
Dynamic Segmentation .98 .98
Prompts (Dynamic Segmentation) | .97 .98

Validity

Face validity: Face validity refers to the notion that the test
appears to measure the intended purpose of the test and since
the ODET measures phonological processing, letter knowledge,
reading, spelling and comprehension, which are areas in which
individuals struggle who have dyslexia/reading difficulties,
the ODET appears to have face validity. In addition, a panel of
school psychologists (n=6, mean number of years as practicing
school psychologists=14.3 years) who were experts in evaluating
children’s phonological processing, reading, spelling and
comprehension skills were provided with the content of the ODET
and their unanimous opinion was that the ODET had face validity.

Content validity: Content validity evaluates the content of the
test to determine whether the test appropriately samples the
domain of interest, in this case phonological processing, letter
knowledge, reading, spelling and comprehension. An enormous
literature exists that has examined these issues for decades
and the content of the ODET is similar to those tasks that have
been used in that literature. In fact, the ODET grew out of that
literature, particularly as it relates to the identification of poor
reading skills [47]. Nearly all instruments designed to evaluate
the possibility of reading difficulties include measures that
evaluate phonological processing, knowledge of letters including
their names and associated sounds, reading of words and non-
words, spelling and comprehension (e.g., Woodcock Reading
Mastery Tests, 3rd Edition; Comprehensive Test of Phonological
Processing, 2nd Edition, etc.). The panel of school psychologists
described above was asked to comment on the content of the
ODET and their collective opinions were in agreement that the
ODET had sufficient content validity.

Criterion related validity: Criterion related validity involves
examining how well a test is related to a particular criterion or
outcome. In this regard, the ODET’s results should be related to
various aspects of reading including phonological processing,
letter knowledge, reading, spelling and comprehension, as these
are the components evaluated with the ODET. Typically, criterion
related validity is established by examining the relationship
between a particular test and other tests that purport to measure
the same criterion. In this case, reading and its subcomponents.

To examine criterion related validity, the subtasks of the ODET
were compared to three other tests and their subtasks that
measure the same domain. The CTOPP-2 was used to examine
the ODET’s measures of phonological processing, the WIAT-III
was used to examine the ODET’s measures of reading, spelling,
comprehension, and the PPA was used to examine the ODET’s
measures of letter knowledge (Letter Name Knowledge and
Letter Sound Knowledge).
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The four CTOPP-2 subtests that measured the same phonological
processing content areas as the ODET were moderately to strongly
corrected (see the top panel of Table 5). The Deletion score from
the ODET is comprised of four subtasks (Word Deletion, Syllable
Deletion, Onset-Rime Deletion and Phoneme Deletion) which
are similar to the Elision subset from the CTOPP-2 and these
measures are significantly correlated (.58). The Blending score
from the ODET is comprised of the Onset-Rime and Phoneme
Blending tasks that were compared to the Blending Words and
Blending Non-words subtests of the CTOPP-2. As can be seen
in Table 5, these subtests were significantly correlated at .54
and .58, respectively. The Phoneme Segmentation, Dynamic
Segmentation and Prompts tasks form the ODET were significantly
correlated with their analogous subtests from the CTOPP-2; .35,
.56 and -.56, respectively. The difference between the Phonemic
Segmentation task from the ODET and the Segmenting Non-words
from the CTOPP-2 is that the ODET version uses real words and
the CTOPP-2 version uses non-words. The Dynamic Segmentation
task has half the number of items as the Phonemic Segmentation
(8 vs. 16, respectively), and requires prompts to be administered
if the child fails an item. The prompts help to determine what
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scaffolding is necessary for the child to successfully perform
on segmenting skills. This provides informative information
regarding the child’s capability. There are seven levels of prompts
that successively provide clues and suggestions regarding how to
engage in the segmentation task. For example, a Level 1 prompt
simply emphasizes each sound in the word for the child and then
the child is asked to segment the word into its sounds. A Level
7 prompt asks the child to listen as the administrator models
segmentation and then the child is asked to segment the words
into its sounds. Like Vygotsky’s Zone of Proximal Development,
the level of prompt probes the child to determine what level
of scaffolding is necessary for the child to produce the correct
answer. As a result, the Dynamic Segmentation task produces
two scores, the number correct and the number and level of
prompts. As the level of prompt increases from Level 1 to Level
7, the poorer the performance and the greater the need for
scaffolding. Therefore, the level of prompt will be negatively
correlated with other measures. As can be seen in Table 5, both
scores are significantly correlated with the CTOPP-2’s Segmenting
Non-words subtests.

Table 5 Correlation Coefficients of the ODET, CTOPP-2, WIAT-1II, and PPA Subtests.

CTOPP-2 Subtests
ODET Subtasks Elision Blending Words Blending Nonwords Segmenting Nonwords
Deletion 58" 40" 3457 55"
Blending 0.29 .54 .58 .50™
Phoneme Segmentation | 0.26 0.17 36" 35"
Dynamic Segmentation | .38" 448" 577 .56
Prompts -36" -.48" -.61™" -.56"
WIAT-lIl Subtests
ODET Subtasks Word Reading Word Reading Speed Reading Spelling
Comprehension
Word Knowledge .65™" .76 .83 .50™
Word Building 57 62" .56 52"
Sentence Completion .50 75" .80™" 44"
Spelling 76" 79 73" .78
PPA Subtests
ODET Subtasks Print Knowledge Sound-Symbol
Letter Knowledge .40° .63™"
Letter-Sound Knowledge 0.17 .81
Note: "= p<.03, ""=p<.01, ""=p < 001. Bolded values indicate subtasks and subtests purported to measure same content. Poor
performance on Prompts is indicated by larger scores. As a result, it was negatively associated with the other measures.

The WIAT-IIl subtests that measured the same reading,
comprehension and spelling subtasks as the ODET were
significantly (correlated see the middle panel of Table 5). The
Word Knowledge and Word Reading tasks both measure the
ability of the individual to read words. Word Reading Speed
was also highly correlated with Word Knowledge. These two
subtests of the WIAT-1Il were also similarly correlated with the

Word Building subtask of the ODET. The Word Building subtask
asks the individual to read nonwords. The Sentence Completion
task from the ODET is a cloze task in which the individual is
required to indicate the missing word in a sentence. This subtask
was thought to be a proxy of comprehension, but it was very
strongly correlated with the Reading Comprehension subtest
of the WIAT-III, indicating that it is more of a viable measure of

6 This article is available in: http://childhood-developmental-disorders.imedpub.com/archive.php



Journal of Childhood & Developmental Disorders

reading comprehension than was originally thought. The Spelling
subtask from the ODET and the Spelling subtest of the WIAT-1II
were strongly correlated.

The PPA subtests that measured the same letter knowledge and
letter sound knowledge subtasks as the ODET were significantly
correlated see the bottom panel of Table 5. The Letter Knowledge
subtask of the ODET measures the individual’s knowledge of letter
names and is significantly correlated with the PPA subtest of Print
Knowledge. In addition to measuring letter name knowledge,
the Print Knowledge subtest also measures knowledge of print,
such as concepts regarding books, letters, first and last words
in sentences, punctuation (e.g., point to the sentence with the
guotation marks), vowels and capitalization. Although 10 out
of the 17 items on Print Knowledge directly assess letter name
knowledge, all of the items on the Letter Knowledge subtask of
the ODET does. Although the correlation was significant between
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the two subtasks, it likely would have been much stronger if both
directly and exclusively measured letter name knowledge. This
hypothesis is supported by the strong correlation between the
Letter Knowledge and Sound Symbol subtasks in which Sound
Symbol only includes stimuli that are letters. The Letter Sound
Knowledge subtask of the ODET and the Sound Symbol subtest of
the PPA were very strongly correlated (.81).

Predictive validity: Eleven participants in the validity study
scored below the 25th percentile, which also corresponded to
a score that was greater 14 on the GARS from the ODET. Those
participants were considered to be “At-Risk” for reading failure as
the ODET was designed to identify children At-Risk. The data from
these children were evaluated as above to evaluate predictive
validity. As can be seen in Table 6, the correlation coefficients
were even stronger for the At-Risk group than they were for the
entire group of participants.

Table 6 Correlation Coefficients of the ODET, CTOPP-2, WIAT-11I, and PPA Subtests for Participants Identified as At-Risk for Reading

Failure.
CTOPP-2 Subtests
ODET Subtasks Elision Blending Words Blending Nonwords Segmenting Nonwords
Deletion .60° .54° 46 .55
Blending -.02 .80 .75 57"
Phoneme Segmentation | -.06 .07 .25 .26
Dynamic Segmentation | .05 .39 T77 .64"
Prompts -21 -.57 =79 -.69°
WIAT-1Il Subtests
ODET Subtasks Word Reading Word Reading Speed Reading Spelling
Comprehension
Word Knowledge .85™" .90™ .96™" 74"
Word Building .82™ .66" .61° .81
Sentence Completion 87" .93 .95 .75
Spelling 96™" 93" 90" 87
PPA Subtests
ODET Subtasks Print Knowledge Sound-Symbol
Letter Knowledge .50" 1
Letter-Sound Knowledge 0.17 .88"
Note: "= p<.03, "=p<.01, ""=p < 001. Bolded values indicate subtasks and subtests purported to measure same content. Poor
performance on Prompts is indicated by larger scores. As a result, it was negatively associated with the other measures.

Construct validity: Construct validity examines how well the test
measures the underlying theoretical constructs of a domain. In
this case, the domain concerns reading and its subcomponents:
phonologic processing, letter knowledge, word and nonword
reading, spelling and comprehension. Since all of these
measures assess reading, all of the subtasks should be related.
The subtasks should also be highly related as they measure the
same component of reading. Reading acquisition abilities and its
subskills increases with age until reading becomes proficient. As
a result, the measures on the ODET should be affected by age.
Lastly, the ODET should be able to differentiate between good

© Under License of Creative Commons Attribution 3.0 License

and poor readers as it was designed to identify children who were
At-Risk for reading failure or who were experiencing reading.

Construct validity was evaluated by examining the correlation
coefficients between and among the subtasks of the ODET, by
performing an exploratory factor analysis, and by examining the
performance of the participants by age and by examining whether
the ODET could differentiate between good and poor readers. As
canbeseeninTable 7, of the 136 correlation coefficients, all but 14
are significant. Since the ODET evaluates components of reading,
it was expected that nearly all of the correlation coefficients would
be statistically significant. It was also expected that the variables
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that measured similar subdomains would be highly significant and
the results confirm this expectation; Letter Knowledge and Letter
Sound Knowledge (.73) and Word Knowledge, Word Building
Knowledge, Spelling and Sentence Completion (.70, .82 and
.81, respectively). The phonological processing measures were
also significantly correlated. Interestingly, Phoneme Deletion
had the largest correlation coefficient with Deletion, which is
the composite variable comprised of Word Deletion, Syllable
Deletion, Onset-Rime Deletion and Phoneme Deletion (.83)
and Phoneme Blending had the largest correlation coefficient
with Blending, which is the composite variable comprised of
Onset-Rime Blending and Phoneme Blending (.95). The ability
to process and manipulate phonemes is an important skill as
Phoneme Deletion and Phoneme Blending were significantly and
strongly related to all of the other variables. The literature has
demonstrated the same relationship for decades.

Table 7 Correlation coefficients by ODET subtask.
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The variable that most strongly correlated with the other variables
was the GARS. As described above, the GARS is a composite score
comprised of the sum of all of the At-Risk weighted subtask scores.
A weighted At-Risk value is associated with each task based on
the individual’s performance. A task’s weight was derived by
determining the importance of that task in identifying individuals
who are At-Risk for reading failure (Blinded for Review, 2002).
The more important that task was in differentiating between
good and poor readers and the poorer the performance on that
task, the greater the At-Risk score. As can be seen in Table 7, the
GARS was highly correlated with all of the variables ranging from
-.34 to -.82 (M=-.69). The reason that the GARS was negatively
correlated with the other values was that it was inversely related
to performance. The higher the GARS score which is the At-Risk
indicator, the poorer the performance.

Subtask LK LSK | WK | WBK | SC | DEL | WD | SD | ORD | PD BL | ORB | PB | SEG | DS PR SP
LK

LSK 0.73

WK 0.52 | 042

WBK 0.67 |0.59 |0.7

SC 054 |039 |0.81 |0.64

DEL 0.65 |0.68 |0.65 |0.68 |0.57

WD 0.65 |[0.78 |0.65 |05 |0.6 |0.69

SD 047 |0.39 |031 (047 |0.35 |0.74 |0.38

ORD 0.17 |0.22 |0.18 |0.25 |0.11 |0.64 |0.06 |0.39

PD 0.61 |0.57 |0.72 |0.74 |0.59 |0.83 |0.54 |0.52 |0.33

BLEND 0.58 | 0.8 |0.47 |0.62 |0.51 |0.73 |0.78 |0.48 |0.31 |0.55

ORB 051 [0.79 |05 |05 |045 |0.61 |0.86 |0.38 |0.06 |0.48 |0.79

PB 053 |0.68 |0.38 |0.58 |0.46 |0.68 |0.62 |0.46 |0.38 |0.49 |0.95 |0.56

SEG 028 |051 |{0.22 {01 |0.21 |036 |047 [0.13 |01 |031 (042 |034 04

DS 049 |0.67 [042 037 | 041 |063 |0.7 |0.45 |0.16 |0.52 |0.62 |0.66 |0.56 |0.66

PR -0.62 | -0.78 | -0.55 | -0.47 | -0.53 | -0.69 | -0.93 | -0.45 | -0.1 | -0.54 | -0.77 | -0.83 | -0.62 | -0.56 | -0.9

SP 0.6 0.42 /082 |0.74 | 0.72 | 0.73 |0.55 |0.52 |0.25 | 0.8 |046 |0.47 |039 |0.19 |0.48 |-0.54
GARS -0.7 |-08 |-0.73|-0.8 |-0.72 | -0.82 |-0.71 | -0.53 | -0.34 | -0.78 | -0.79 | -0.66 | -0.73 | -0.51 | -0.38 | 0.73 | -0.67
Note: LK=Letter Knowledge, LSK=Letter-Sound Knowledge, WK=Word Knowledge, WBK=Word Building Knowledge, SC=Sentence Com-
pletion, DEL=Deletion (Composite Score), WD=Word Deletion, SD=Syllable Deletion, ORD=0Onset-Rime Deletion, PD=Phoneme Deletion,
BLEND=Blending (Composite Score), ORB=Onset-Rime Blending, PB=Phoneme Blending, SEG=Phonemic Segmentation, DS=Dynamic Seg-
mentation, PR=Prompts, SP=Spelling, AR-T=Global At-Risk Total Score. Bolded values are significant. The negative values for the Prompts
scores indicate that as there are more prompts the performance is worse.

Exploratory factor analysis was performed including the subtests of the
ODET. A principal component factor analysis with varimax rotation resulted
in three-factors being retained (minimum eigen value of 1 for inclusion).
The Bentler Comparative Fit Index was 1.00 indicating that the three-factor
solution provided a robust and appropriate solution for the data. As can
be seen in Table 8, the five subtests of Letter Knowledge, Word Knowledge
Word Building Knowledge, Sentence Completion and Spelling all loaded

together with loadings of .87, .93, .81, .89 and
.80, respectively. These subtests all involve some
aspect of reading at a macro level rather than at
the phonological level. It was anticipated that these
tasks would be related as they involve reading of
words and nonwords, spelling, and comprehension
along with knowledge of letter names. The next

8 This article is available in: http://childhood-developmental-disorders.imedpub.com/archive.php
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factor had loadings from Letter Sound Knowledge (.86), Onset-
Rime Deletion (.50), Phoneme Deletion (.49), Phoneme Blending
(.53), Phoneme Segmentation (.56), Dynamic Segmentation (.66),
Prompts (-.47) and Word Building (.41). All of these tasks require
phonological processing skills at a fairly micro level. The Word
Building task is a task in which the child reads nonwords. As a
result, the ability to decode and blend phonemes is required in
addition to knowledge of letter sound relationships for successful
performance on Word Building. The Dynamic Segmentation task
has two values associated with it, the number correct and the
number of prompts that were presented to the child. Better
performance resulted in higher number correct and a lower
number of prompts. As a result, Prompts was a variable that
would be inversely related to number correct and therefore good
performance on all of the other tasks. The third factor included
Word Deletion (.77), Syllable Deletion (.40), Onset-Rime Blending
(.83), Phoneme Blending (.58), Phoneme Segmentation (.48)
and Prompts (-.51). These variables also represent phonological
processing skills. The two variables that were loaded the most
strongly on this factor, Word Deletion and Onset-Rime Blending
,represent larger units of phonological processing, deleting words
from compound words and blending onsets and rimes. Blending
tasks have been found to be tasks that younger children are able
to perform well on before they are able to engage in deletion and
segmenting tasks. The other variables that were loaded on this
factor also represent phonological processing skills.

Table 8. Factor Loading for the ODET by Factor.

Factor
ODET Subtask | 1 2 3
Letter 0.87 -0.02 0.08
Knowledge
Letter-Sound | 0.02 0.86 -0.09
Knowledge
Word 0.93 0.05 0.15
Knowledge
Word Building | 0.81 0.41 0.16
Knowledge
Spelling 0.80 0.26 0.2
Sentence 0.89 0.21 0.15
Completion
Word 0.18 -0.07 0.77
Deletion
Syllable 0.69 0.27 0.4
Deletion
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Onset-Rime 0.58 0.50 0.27
Deletion
Phoneme 0.58 0.49 0.28
Deletion
Onset-Rime 0.08 0.21 0.83
Blending
Phoneme 0.22 0.53 0.58
Blending
Phonemic 0.24 0.56 0.48
Segmentation
Dynamic 0.39 0.66 0.35
Segmentation
Prompts (Dyn | -0.46 -0.48 -0.51
Seg)

Interestingly but not surprisingly, the Letter Knowledge and
Letter Sound Knowledge subtests loaded on different factors.
Letter Knowledge was loaded with reading, spelling, and
comprehension tasks and Letter Sound Knowledge was loaded
with tasks that tapped phonological processing tasks. An
individual can have a very good knowledge of letter names and
be a nonreader, while a good reader must possess a working
knowledge of the relationship between letters and the sounds
that they represent. Letter name knowledge is orthogonal to
reading while letter sound knowledge is critical.

The results of the exploratory factor analysis provided evidence
regarding construct validity as the tasks that theoretically should
have loaded together on the same factor did and those tasks that
were theoretically different did not.

The standardization sample ranged in age from 5 to 12 years.
The relationship between age and performance was curvilinear
with the best performance at the older ages, but the progression
depended on age. For example, on Letter Knowledge, the
mean performance increased sharply from 5 years to 6.5 years
and performance was nearly at maximum from 7 years of age
through 12 years see Figure 3a. Letter Sound Knowledge had
an even steeper increase from 5 to 6.4 years and was then
asymptotic see Figure 3b. As can be seen in Figures 3c-3f the
skills required for Word Knowledge, Word Building Knowledge,
Sentence Completion and particularly Spelling took longer to
develop. Similar patterns existed for the deletion tasks in which
Word Deletion reached asymptote prior to Syllable Deletion,
which reached asymptote prior to Onset-Rime Deletion, which
reached asymptote prior to Phoneme Deletion. This pattern also
existed for the blending and segmenting tasks see Figures 3g-
3k. Given that the skills required to perform on these tasks take
time to develop before reaching their potential, the differential

This article is available in: http://childhood-developmental-disorders.imedpub.com/archive.php



Journal of Childhood & Developmental Disorders

ISSN 2472-1786

2021

Vol.7 No.5:1
4 N
o %

© Under License of Creative Commons Attribution 3.0 License

10



Journal of Childhood & Developmental Disorders

performance on these tasks across age substantiates construct
validity.

4 N

N /

Figure 3 Means by Age, Gender and Subtask on ODET.

Construct validity was also evaluated by examining the
performance of good and poor readers. Those participants
who scored above a GARS of 14, which corresponded to the
performing at or below the 25th percentile, were considered
poor readers (M=25.18). Those who scored at or below a GARS
of 14 were considered good readers (M=5.96). The participant’s
scores were entered into a 2 (At-Risk Group) x 11 (Subtask)
repeated measures analysis of variance with repeated measures
on subtask. The subtasks involved each of the subtasks of the
ODET. The results indicated significant main effects of At-Risk
group, F(1, 36)=22.08, p<.0001 and Subtask, F(10, 360)=470.03,
p<.0001, and an interaction of At-Risk group and subtask, F(10,
360)=133.03, p<.0001. Post-hoc Student Newman Keuls analyses
indicated that the At-Risk group significantly underperformed the
Not At-Risk group on each subtest except for Letter Knowledge in
which both groups performed at ceiling, which is not surprising as
the participants in the validity study were third graders.

A similar analysis as described above was also carried out to
determine if the poor reading group would perform significantly
poorly on measures of phonological process (CTOPP-2), print
knowledge (PPA), and reading (WIAT-II1). The same good and poor
readers were examined with a 2(A-Risk Group) x 11(Subtask)
repeated measures analysis of variance with repeated measures
on subtask. The results indicated significant main effects of At-
Risk group, F(1, 38)=7.64, p<.008 and Subtask, F(12, 456)=55.86,
p<.0001, and again an interaction of At-Risk group and subtask,
F(12, 456)=1.82, p<.04. Post hoc Student Newman Keuls analyses
indicated that the At-Risk group significantly underperformed the
Not At-Risk group on each subtest with rather larger differences
on the CTOPP-2’s Elision and Segmenting Nonwords and the WIAT-
III's Reading Comprehension, Word Reading and Word Reading
Speed subtests. As was the case in the previous analysis, although
the At-Risk group underperformed the Not At-Risk group, on the
measures of the PPA, those differences did not reach significance
for the Sound Symbol or Print Knowledge subtests (ps of .18 and
.22, respectively). Students were performing nearly at ceiling

2021
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on the subtests evaluated print knowledge and sound symbol
knowledge. Students who performed poorly on the ODET also
scored poorly on the respective subtests of the CTOPP-2 and
WIAT-II.

In each of the ways to evaluate validity, validity was strongly
established. The ODET measures reading and its subcomponents,
contains content that is consistent with the domain of interest,
has subtasks that are correlated in the manner that suggests
validity, is sensitive to age and to performance such that struggling
readers can be identified.

Conclusion

The present study was undertaken to examine the psychometric
properties of the ODET. The ODET has sufficient reliability
as assessed by internal consistency, test-retest and inter
-rater reliability. Validity was also found to be sufficient with
examination of face, content, criterion, predictive and construct
validities. The case for sufficient psychometric properties of
the ODET was supported. Given the dearth of information to
which parents have access with regard to reading difficulties
and dyslexia, the ability to successfully administer an evaluation
tool that provides them with useful and accurate information
would prove to be quite helpful in their quest to find answers
and to advocate for their children. The first step in the process
would be to gain accurate information regarding their children’s
phonological processing, letter knowledge, reading, spelling and
comprehension. The results of the present study indicate that the
ODET has appropriate psychometric properties.
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