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Children’s reading success throughout elementary school can be predicted from their emergent 

literacy skills; thus, researchers have begun to increase their focus on preschool educational 

environments in an attempt to identify children at risk for later reading difficulty. Because in-

depth diagnostic measures are often expensive and time-consuming to administer, researchers 

have developed emergent literacy screeners that can help identify children who have poor 

emergent literacy skills. In this study, 177 preschoolers were administered two emergent literacy 

screeners, the ���� ������ ��� ����� (GRTR) and the ����������� �	����� ���� ������������

����
���	� (IGDIs) and a diagnostic measure, the ���������	��
������	�������	�
� (TOPEL) at 

two time points. Results suggested that the GRTR either matched or outperformed the IGDIs in 

terms of test-retest reliability, concurrent validity with the TOPEL, and the ability to predict 

TOPEL scores three months after initial screening. 
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  One of the most significant educational accomplishments in a literate society is learning 

to read and write. Unfortunately, a large percentage of children have difficulty accomplishing 

this task. In 2005, the National Association of Educational Progress (NAEP; National Center for 

Educational Statistics, 2005) revealed that 38% of 4th graders in the United States were unable to 

read at a basic level. In addition, some research indicates that the effect of deficient reading 

worsens throughout children’s academic careers. For example, Chall, Jacobs, and Baldwin 

(1990) assessed the reading, writing, and language achievement of children in grades 2 through 

7. They found that, overall, children made the greatest gain in literacy achievement from grades 

2 to 3, a smaller amount of gain from grades 4 to 5, and the least amount of gain from grades 6 to 

7. That is, children’s rate of literacy achievement declines as they progress through school. 

Literacy achievement in below-average readers, however, declines earlier and more steeply than 

literacy achievement in above-average readers. Thus, the discrepancy between below- and 

above-average readers grows increasingly larger over the late elementary and middle school 

years. Reading achievement in particular serves as a gateway through which children acquire 

knowledge in writing, math, and content-area classes (e.g., science, social studies, and history); 

poor readers tend to struggle with writing, are exposed to less content knowledge, and have a 

smaller vocabulary than good readers (Cunningham & Stanovich, 1998). It is essential for 

researchers and practitioners alike to work toward alleviating reading difficulties to ensure that 

all children have the same educational opportunities. 

 The acquisition of reading skills was once thought to originate with the advent of reading 

instruction in elementary school, but research now supports the idea that learning to read is a 

continuous developmental process that emerges early in life (Lonigan, 2006; Snow, Burns, & 

Griffin, 1998; Whitehurst & Lonigan, 1998). Researchers have termed the skills, knowledge, and 

attitudes that children have about reading and writing before they are formally taught these skills 

“emergent literacy” (Sulzby & Teale, 1991; Teale & Sulzby, 1986; Whitehurst & Lonigan, 

1998). Children’s reading success throughout elementary school can be predicted from their 

emergent literacy skills (Spira & Fischel, 2005; see also Storch & Whitehurst, 2002). Thus, 

researchers have begun to increase their focus on preschool educational environments in an 

attempt to identify children who may be at risk for later reading difficulty and try to prevent 
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these potential deficits before elementary school begins (e.g., Scarborough, 1989; Whitehurst & 

Fischel, 2000; Whitehurst & Lonigan, 1998). Over the past three decades, many different skills 

have been proposed to explain how children learn to read. However, three skills consistently 

emerge as the strongest predictors of reading: phonological awareness, print knowledge, and oral 

language (Lonigan, 2006).  

 Phonological awareness refers to the ability to detect and manipulate the sounds of 

language, regardless of whether meaning is associated with these sounds (Wager & Torgesen, 

1987). Tasks tapping this ability include matching, blending, deleting, or counting the sounds 

making up a word (Lonigan, Anthony, et al., 2007). For example, a child with good phonological 

awareness would easily respond to directions such as, “What word ends with the same sound as 

‘fish?’ Hat, dog, or dish?” or, “Say ‘bat’ without the /b/ sound.” Even after accounting for other 

factors affecting reading ability (e.g., intelligence, receptive vocabulary, memory skills, social 

class, etc.), phonological awareness is strongly related to the acquisition of reading (Perfetti, 

Beck, Bell, & Hughes, 1987; Wagner, Torgesen, & Rashotte, 1994). Children who are able to 

detect increasingly smaller units of sound are more capable of breaking the alphabetic code (i.e., 

making the connection between the sounds in spoken language and the way they are represented 

in printed language; Lonigan, Anthony, et al., 2007).  

In addition to understanding the phonological structure of language, children must 

comprehend how print is organized (print knowledge). First, children learn the conventions of 

print, such as knowing that text on a page progresses from left to right and top to bottom, which 

part of the book is the front, and the purpose of punctuation. Second, children learn the alphabet. 

Stevenson and Newman (1986) found that children who knew the alphabet upon entry to 

elementary school showed greater reading ability than children who did not know the alphabet. 

Knowing the basic conventions of print and the alphabet are necessary for reading, but children 

must be able to make the connection between phonemes and graphemes also. Children who 

master the ability to look at printed letters and combinations of letters and pronounce their 

corresponding phonemes are more likely to become skilled readers (e.g., Clay, 1979; Gough & 

Walsh, 1991). 

 Even if a child is capable of sounding out a word, this does not mean that he or she is 

“reading.” For true reading to occur, children must make meaningful connections between the 

sounds represented by the letters in printed words and real words. Sounding out a word does not 
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spontaneously convey meaning; this meaning must be in place before the word will be 

recognized. Understanding what is read is dependent upon a child’s oral language skills. Oral 

language refers to all of the words in a child’s vocabulary as well as his or her ability to use these 

words to understand and convey meaning successfully (Lonigan, 2006). One good measure of 

oral language skill is vocabulary. Children with large vocabularies relative to their same-age 

peers become more proficient readers (e.g., Bishop & Adams, 1990; Scarborough, 1989). 

� Children at risk for later reading problems have weaker of emergent literacy skills than 

children not at risk for later reading problems (Adams, 1990; Stanovich, 1988; Stanovich & 

Siegel, 1994; Wagner & Torgesen, 1987). It is therefore imperative for teachers to be able to 

accurately measure emergent literacy skills. There are three ways preschool teachers can 

evaluate their students’ emergent literacy skills: informal assessment, diagnostic assessment, and 

screening. Perhaps the most common and easiest method of assessment is informal assessment, 

which is accomplished by directly observing a child. Although observation can be beneficial 

when engaging in teaching activities (e.g., asking a child informal questions about concepts to 

gauge whether further explanation is necessary), it is unknown whether informal assessment 

provides teachers with reliable data on whether a child is making progress in specific areas 

relative to his or her peers. Moreover, many emergent literacy skills are not casually observable 

in the day-to-day interactions of preschool. For teachers to be able to identify those children in 

need of additional instruction in key emergent literacy domains, they must be able to formally 

assess which children have mastered these skills and which children are in need of further 

instruction.  

One type of formal assessment is diagnostic assessment, which provides accurate, in-

depth measurement of children’s emergent literacy skills relative to their peers. Diagnostic 

assessments are typically standardized, carried out by trained personnel, and validated on large 

samples of children (Lonigan, 2006). For these reasons, diagnostic assessments are able to 

provide teachers with information regarding each child’s unique set of strengths and weaknesses 

in comparison to his or her same-age peers. Because details regarding exactly which emergent 

literacy skills are weak for each child can be useful in planning effective instruction, diagnostic 

assessment is most likely the best way to measure children’s emergent literacy skills.  

Diagnostic assessments, however, can be both expensive and require a long time to 

administer. Although having specific data on every child would be optimal, it is not feasible for 
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preschools with limited funds or staffing to assess every preschooler using a diagnostic 

assessment. Thus, a type of assessment that can provide reliable and valid information regarding 

children’s emergent literacy skills and also meet financial and temporal constraints is necessary. 

This type of assessment is often referred to as a “screener.” A screener is a short measure that 

allows a snapshot of a child’s current skills (i.e., correct classification of a child as either at-risk 

or not at-risk). One purpose of screening is to separate those children in need of further 

assessment in an area from those who do not need further assessment. After all children have 

been administered a screener, children with lower scores can be administered diagnostic 

assessments to obtain a detailed picture of their strengths and weaknesses. The number of full 

diagnostic assessments given in a classroom is thus reduced by “screening out” children who are 

not at risk for later reading difficulties. 

 In addition to providing teachers with an initial depiction of preschoolers’ emergent 

literacy skills, screeners can be employed as progress monitoring tools. Although a teacher’s 

ability to plan and deliver appropriate initial instruction is paramount, his or her ability to 

determine the ongoing effectiveness of that instruction and make revisions as necessary is also 

important (Stecker & Fuchs, 2000). Using a screener to monitor progress is an easy way to assess 

the impact of emergent literacy instruction. For example, a teacher may administer a screener to 

all of his or her students at the beginning of the preschool year. Three or four months into the 

school year, this teacher can administer the same screener again to determine if his or her 

students are indeed growing in their emergent literacy skills or if these skills are remaining static.  

 Currently, there are two screeners available that measure children’s emergent literacy 

skills: the �������������������(GRTR; Whitehurst & Lonigan, 2001) and the ������������	�����

��������������������
���	� (IGDIs; McConnell, 2002). Both of these screeners can be easily 

and uniformly administered by teachers or parents and usually take less than 10 minutes to 

complete. The GRTR is a 20-item task that measures print knowledge and phonological 

awareness. Although the IGDIs contains a number of subtests designed to measure a vast array 

of developmental domains from birth to approximately age eight, the subtests relevant to 

emergent literacy are Alliteration and Rhyming (measures of phonological awareness) as well as 

Picture Naming (a measure of oral language). 

 To date, there have been three studies examining the psychometric and predictive 

characteristics of the GRTR. Whitehurst (1991) validated the GRTR on a sample of 342 
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preschool-age children and determined that the concurrent validity of the GRTR with 14 subtests 

from the Developing Skills Checklist (DSC) designed to assess emergent literacy skills was high 

(	 with DSC total = .69). This pattern of results remained constant regardless of parent income or 

child race. Also with regard to concurrent validity, Molfese, Molfese, Modglin, Walker, and 

Neamon (2004) found that the correlation coefficients between the GRTR and subtests of a 

diagnostic assessment ranged from .12 to .51 among a sample of 3-year-old children (n = 73) and 

.09 to .45 among a sample of 4-year-old children (n = 79). In this study, it is puzzling that the 

only nonsignificant correlation was that of their composite “Phonological Processing” score with 

the GRTR among 4-year-olds (	 = .12). This was the only correlation that showed a difference of 

this magnitude between 3- and 4-year-old children (	 = .46 in 3-year-old children), and should 

therefore be interpreted with caution. With regard to the predictive validity of the GRTR, 

Phillips, Lonigan, and Wyatt (2005) assessed children at approximately 20 months (� = 40), 28 

months (� = 49), and 35 months (� = 50) after their initial assessment. Phillips et al. standardized 

for age differences and found that the GRTR was predictive of several tasks within a criterion 

measure of emergent literacy skills, with correlations ranging from .25 to .40 for the individual 

subtests of the criterion measure.  

 Currently available psychometric data for the IGDIs are sparser than those for the GRTR, 

but what is available supports that the IGDIs is approximately equivalent to the GRTR as a 

measure of emergent literacy skills. According to the IGDIs Technical Report #8 (Missall & 

McConnell, 2004), one-month test-retest reliability for the three tasks relevant to emergent 

literacy (Alliteration, Rhyming, and Picture Naming) ranged from .44 to .89. With regard to 

concurrent validity (see McConnell, Priest, Davis, & McEvoy, 2002; Missall, 2002; Missall & 

McConnell, 2004), Picture Naming has been correlated with measures of print knowledge (letter 

naming, 	 = .32 to .37), phonological awareness (onset recognition fluency, 	 = .44 to .49), and 

vocabulary (	 = .56 to .75); Rhyming has been correlated with print knowledge (letter naming, 	 

= .48 to .59; concepts about print, 	 = .54 to .64), phonological awareness (onset recognition 

fluency, 	 = .44 to .68), and vocabulary (	 = .56 to .62); and Alliteration has been correlated with 

print knowledge (letter naming; 	 = .39 to .71; concepts about print, 	 = .34 to .55), phonological 

awareness (	 = .75 to .79), and vocabulary (	 = .40 to .57). Predictive validity was not explicitly 

addressed in the technical report. Each of the IGDIs studies outlined above included less than 90 

participants; larger sample sizes would likely provide better evidence for the strength of the 
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relationship between the IGDIs and emergent literacy. In addition, longitudinal studies are 

needed to determine the correlation between the IGDIs and diagnostic measures of emergent 

literacy at a later point in time (i.e., predictive validity).  

 Although there is evidence of validity for both the IGDIs and GRTR, no study has 

examined the relative concurrent or predictive validity of these two screening measures using the 

same criterion measure in the same population. To this end, the purpose of this study was to 

compare the GRTR and IGDIs using the ���������	��
������	�������	�
� (TOPEL; Lonigan, 

Wagner, Torgesen, & Rashotte, 2007), a recently published diagnostic measure of emergent 

literacy skills, as the criterion measure for all psychometric calculations. Because the same group 

of children was tested with all three assessments, these data allowed direct comparison unspoiled 

by differences between samples. In addition to examining correlation coefficients to determine 

relative reliability and validity of the GRTR and IGDIs, these data were analyzed using Receiver 

Operating Characteristic (ROC) curves. These curves allow an answer to the question of how 

well the GRTR and IGDIs work as screeners in the traditional sense of the word (i.e., screening 

to emergent literacy skills) as well as providing sensitivity and specificity data for all possible 

cut scores so schools can determine which cut scores are optimal for their purposes. In this study, 

the minimum sensitivity allowed was set at .90 prior to data analysis, as it was determined that 

correctly identifying children with poor emergent literacy skills (sensitivity) was more important 

than correctly identifying children with satisfactory emergent literacy skills (specificity). 

 Based on previous findings, it was predicted that the GRTR and IGDIs would show 

similar test-retest reliability over a three-month period of time. With regard to concurrent and 

predictive validity, it was predicted that the GRTR would outperform the IGDIs in the domain of 

print knowledge, the IGDIs would outperform the GRTR in the domain of oral language, and 

that these screeners would perform equally as well in the domain of phonological awareness. 

Note that in the absence of previous data on the predictive validity of the IGDIs, it was assumed 

that results would mirror those for concurrent validity. It also was predicted that ROC curves for 

these two screeners would be similar. 
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� Twenty-one preschools in north Florida agreed to participate in this study. From these 

preschools, the parents of 201 children signed consent forms allowing their children to 

participate in the study. Children ranged from 42 to 55 months, with a mean age of 48.56 months 

(���= 3.67 months). Child sex was divided equally among boys (50%) and girls (50%), and the 

majority of the children were Caucasian (70% Caucasian, 19% African American, 11% other 

ethnicity).  

���������

 The GRTR is a 20-item test that measures print knowledge and phonological awareness. 

For each item, the child is presented a page with four options. The test administrator reads the 

question at the top of each page aloud and the child answers by pointing to one of the four 

choices. For example, for the first item, children are presented with illustrations of a book 

positioned in four different ways, and the adult says, “These are pictures of a book. Find the one 

that shows the back of the book.” At the end of the GRTR, correct answers are summed and 

children can be assigned to one of five categories: very basic skills, skills are beginning to 

develop, making progress, almost ready, and ready to learn to read and write. Adults are then 

provided with several activities aimed at promoting emergent literacy (Whitehurst & Lonigan, 

2001). The internal consistency reliability for this measure in the development sample was .78 

(Whitehurst, 1991).  

 The IGDIs is a compilation of tests designed to describe young children’s growth and 

development, including expressive communication, adaptive ability, motor control, social ability, 

and cognition. For this study, three relevant tasks were chosen: Alliteration and Rhyming (to 

evaluate phonological awareness), and Picture Naming (to evaluate oral language). For the 

Alliteration Task, children are shown a page with one picture at the top and three additional 

pictures at the bottom. The task administrator points to the picture at the top, names it, and says 

“point to the one that starts with the same sound as ___.” For the Rhyming Task, the procedure is 

nearly identical, except the task administrator says “point to the one that sounds the same as 

___.” For the Picture Naming Task, children are shown pictures and asked either “do you know 

what this is?” or “what’s that?” Children are not asked a follow-up question about the picture. 
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For both Alliteration and Rhyming, children who do not answer correctly on at least two of the 

first four cards shown are not administered the rest of the task. According to the IGDIs Technical 

Report #8 (Missall & McConnell, 2004), one-month test-retest reliability for these three tasks 

ranged from .44 to .78 (Picture Naming), .83 to .89 (Rhyming), and .46 to .80 (Alliteration). 

 The development and testing of the TOPEL was based on the last decade of research in 

emergent literacy assessments, and the final version was normed on a sample of 842 children 

from 12 states across the United States. Care was taken to ensure that this sample was 

representative of the general population on several domains, including gender, ethnicity, family 

income, and highest level of parent education, all of which remained relatively consistent when 

stratified by age (3, 4, and 5 years old). The internal consistency reliability of the TOPEL Early 

Literacy Index is .96. 

 The TOPEL includes three subtests: Print Knowledge, Definitional Vocabulary, and 

Phonological Awareness. According to the manual, internal consistency reliability for these 

subtests ranges from .86 to .96 for three- to five-year-olds, and test-retest reliability over a one- 

to two-week period ranges from .81 to .89. Concurrent validity for the subtests ranges from .59 

to .77 (Lonigan, Wagner, et al., 2007). The Print Knowledge subtest measures print concepts, 

letter discrimination, word discrimination, letter-name identification and letter-sound 

identification. This subtest consists of seven tasks. For the Print Concepts task, children are 

shown pictures and presented with awareness directions such as “find the picture that has a word 

in it.” For the Letter Discrimination and Word Discrimination Tasks, children are shown a page 

that was divided into four blocks containing either pictures, letters, numbers, or symbols and 

asked to point to either the letter (for the Letter Discrimination Task) or the word (for the Word 

Discrimination Task). For the Letter-Name Identification and the Letter-Sound Identification 

Tasks, children are given a choice of four letters and asked questions such as “which one is 

‘M?’” (for the Letter-Name Identification Task) and “which one makes the ‘/b/’ sound?” (for the 

Letter-Sound Identification Task). Following these tasks, a second Letter-Name Identification 

Task was presented in which children were shown letters individually and asked “what is the 

name of this letter?” Finally, another Letter-Sound Identification Task is administered in which 

children were presented with letters individually and asked “what sound does this letter make?” 

The Definitional Vocabulary subtest measures children’s single word spoken vocabulary and 

their ability to formulate definitions for words. Children are shown pictures of objects and asked 
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to name the object. Next, children are asked a follow-up question relevant to the picture, such as 

“where does it live?” when presented a picture of a pig and “what sound do they make?” when 

presented with a picture of several sheep. The Phonological Awareness subtest includes both 

multiple-choice and free-response items along the developmental continuum of phonological 

awareness from word awareness to phonemic awareness. Children are required to perform both 

blending (putting sounds together to form a new word) and elision (removing sounds from a 

word to form a new word) by answering questions such as, “What word do these make? Bath – 

tub,” and, “Say ‘shoelace.’ Now say ‘shoelace’ without saying ‘lace.’” 

�� ��!����

Written consent was obtained from each child’s parent prior to the first assessment 

battery, and verbal child assent was obtained before each interaction with individual children. 

The TOPEL, GRTR, and IGDIs were each administered twice, first in July and then three 

months later in October. Only children remaining in preschool for the 2006-2007 school year 

were included in the study. Either the GRTR or IGDIs were administered first (to ensure that 

order of screener administration did not differentially affect performance), followed by the 

TOPEL. The decision on whether to administer the GRTR or IGDIs first was determined using a 

random-numbers table. Each testing session lasted approximately 40-50 min. All testers were 

required to administer successfully the assessment battery to the principal investigator before 

testing at any preschools. 
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 For the IGDIs, Alliteration and Rhyming were averaged into a composite score called 

Phonological Awareness. Lonigan et al. (2000) reported that alliteration and rhyming skills, in 

conjunction with blending and elision skills, all loaded onto a single factor; thus, it is logical for 

IGDIs Alliteration and IGDIs Rhyming to be analyzed together as one factor. The GRTR was 

designed to be used as a single test of emergent literacy; thus, it was not parsed into subtests. For 

the TOPEL, the total score (Early Literacy Index) as well as the three individual subtests were 

analyzed: Print Knowledge, Definitional Vocabulary (to evaluate oral language), and 

Phonological Awareness 

 Although 201 children were assessed at Time 1 (July), 23 children were unavailable for 

assessment at Time 2 (October). These 23 children were mostly from ethnic minority groups 

(52% African American and 9% other ethnicity), boys (61%), and obtained lower Time 1 scores 

on the GRTR, �(1,199) = 3.80, � = .05; IGDIs total score, �(1,199) = 5.26, � = .02; and TOPEL  

Early Literacy Index, �(1,199) = 6.50, � = .01.
1
 In addition, one child’s information was 

discarded due to invalid test administration at Time 2 (the tester did not administer the 

Definitional Vocabulary subset of the TOPEL). The 177 children remaining in the study ranged 

in age from 42 to 55 months at Time 1, with a mean age of 48.53 months (���= 3.66 months). 

This sample consisted of 49% boys, and the majority of the children were Caucasian (74%; 15% 

African American; 11% other ethnicity). The demographics of the sample of children remaining 

in the sample were representative of the national population (U.S. Census Bureau, 2000). 

 All variables were examined for accuracy of data entry, missing values, and fit between 

their distributions and the assumptions of multivariate analysis. The only variables containing 

missing values were the Alliteration and Rhyming subtests of the IGDIs, as any child unable to 

answer at least two of the four practice items correctly are not administered the subtest. All of 

these missing values were replaced with zeros. Descriptive statistics for Time 1 and Time 2 data 

are shown in Table 1. Note that there were significant differences in scores from Time 1 to Time 

2, such that all scores increased over time. This growth was expected, and there was no reason to 

believe that it affected correlation coefficients. 
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Table 1 

���
	���������������
����	������ ����������!���	"��������	�
���#������

 Time of Assessment �

 Time 1 Time 2 �

 

Measure 

 

Mean 

 

(SD) 

 

Range 

 

Mean 

 

(SD) 

�

Range 

� for Time 

Contrast 

GRTR        

     Total Score 11.31  (3.93)   1-20 13.33   (3.57)   5-20 -9.20
**

 

IGDIs        

     Total Score 24.42  (9.52)   3-64 29.16 (11.46)   2-69 -5.83
***

 

     PA   5.96  (6.27)   0-31   8.88   (8.16)   0-37 -4.88
***

 

     Picture Naming 18.46  (6.48)   2-34 20.28   (5.81)   2-35 -3.52
***

 

TOPEL        

     ELI 41.71 (27.01) 7-100 56.13 (27.73) 6-100 -9.42
***

 

     Print Knowledge 51.34 (30.93)   1-96 61.06 (30.93)   1-97 -6.64
***

 

     DV 47.62 (26.41)   1-99 61.64 (25.00)   1-99 -8.05
***

 

     PA 33.67 (25.96)   1-99 45.86 (30.16) 1-100 -5.53
***

 

$���. $�= 177. TOPEL = ���������	��
������	���Literacy; GRTR = ������������������; IGDIs 

= ������������	�������������������������
���	�; PA = Phonological Awareness; ELI = Early 

Literacy Index; DV = Definitional Vocabulary. ��for time contrast with 176 ��% 
**
� < .01. 

***
� < .0005. 

 

 

 

 

Normality of these data was determined by evaluating kurtosis and skew. Three variables 

had kurtosis values at the � < .01 level: Time 1 IGDIs Phonological Awareness; Time 1 IGDIs 

score; and Time 2 TOPEL Print Knowledge. However, Waternaux (1976) asserts that in samples 

of about 200 participants, neither positive nor negative kurtosis affects data analysis severely. 

Because the variables in question just passed the threshold for significant kurtosis and the sample 

size was close to 200, no transformations were made. Six variables had skew values at the � < 

.05 level. For four of these variables (Time 2 IGDIs Phonological Awareness; Time 2 IGDIs 

score; Time 1 and Time 2 TOPEL Definitional Vocabulary), square root transformations were 

utilized. For the other two variables (Time 1 IGDIs Phonological Awareness; Time 1 TOPEL 

Print Knowledge), log transformations were used. Skew was recalculated following these 

transformations, and no variables remained skewed in the finalized data set. 

To ensure that there was no differential order effect in testing either the GRTR or IGDIs 

first, two-tailed, one-way ANOVAs were utilized. At Time 1, order of screener administration 

did not affect GRTR score, �(1,176) = .82, � = .21; IGDIs score, �(1,176) = .02, � = .53; or 
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TOPEL score, �(1,176) = .11, � = .71. Analyses at Time 2 revealed the same pattern of results: 

GRTR score, �(1,176) = .09, � = .77; IGDIs score, �(1,176) = .28, � = .60; or TOPEL score, 

�(1,176) = .79, � = .38. 

����%���������"��&�"��$�

The test-retest correlation coefficient for the GRTR (	 = .68) was higher than the test-

retest correlation coefficient for the IGDIs (	 = .42). To evaluate if this difference was 

statistically significant, a calculation presented by Alf and Graf (1999) was used (specifically, 

case 2, pp. 72). This calculation evaluates whether the 95% confidence interval around the 

squared difference in correlation coefficients overlaps with zero, which would indicate that the 

correlation coefficients were not significantly different from one another. Computations revealed 

that the test-retest reliability for the GRTR was significantly higher than the test-retest reliability 

of the IGDIs (.18 < 	GRTR
2
 - 	IGDIs

2
 < .39). 

In addition to the test-retest reliability analysis for total screener scores, the test-retest 

reliability correlation coefficients of the IGDIs Phonological Awareness (	 = .39) and IGDIs 

Picture Naming (	 = .32) subtests were compared to each other and with the IGDIs total score 

test-retest reliability (	 = .42). None of the differences between these three scores were 

significant (-.02 < 	IGDIs_tot
2
 - 	IGDIs_PA

2
 < .06; .00 < 	IGDIs_tot

2
 - 	IGDIs_PN

2
 < .14; -.01 < 	IGDIs_PA

2
 - 

	IGDIs_PN
2
 < .05). That is, the test-retest reliabilities of the two IGDIs subtests were not 

significantly different from the test-retest reliability of the IGDIs total score. In addition, both 

IGDIs subtests had significantly lower test-retest reliabilities than the GRTR total score (.20 < 

	GRTR
2
 - 	IGDIs_PA

2
 < .42; .25 < 	GRTR

2
 - 	IGDIs_PN

2
 < .47). 

� ���������'�"�!��$�

Correlations between scores on the composites and subtests of the GRTR and IGDIs with 

the TOPEL at Time 1 are shown in Table 2. The concurrent validity of the GRTR total score 

with the TOPEL Early Literacy Index (	 = .72) was higher than that of the IGDIs total score with 

the TOPEL Early Literacy Index (	 = .49). Pairs of correlation coefficients were compared using 

calculations presented by Meng, Rosenthal, and Rubin (1992; specifically, example 1, pp. 173). 

These calculations evaluate whether the 95% confidence interval overlaps with zero, which 

would indicate that the difference between the correlation coefficients was not significant. 

Computations revealed that the comparison of the GRTR total score with the TOPEL Early 

Literacy Index and the IGDIs total score with the TOPEL Early Literacy Index was statistically 
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significant (.19 < z	GRTR - z	IDGIs < .55). Thus, the concurrent validity of the GRTR with the 

TOPEL was determined to be significantly higher than the concurrent validity of the IGDIs with 

the TOPEL at Time 1. 

 

 

 

 

Table 2 

&��
�		����'��������&�		�����������	�&����������
�	���������(������

 

Measure 

TOPEL Print 

Knowledge 

 

TOPEL DV 

 

TOPEL PA  

 

TOPEL ELI 

Time 1     

   GRTR Score .72
***

  .39
***

  .47
***

  .72
***

 

   IGDIs Score .43
***

 .42
***

 .27
***

 .49
***

 

   IGDIs PA  .36
***

         .24
**

         .20
**

 .35
***

 

   IGDIs Picture Naming .29
***

 .35
***

         .19
*
 .37

***
 

Time 2     

   GRTR Score .71
***

 .41
***

 .47
***

 .70
***

 

   IGDIs Score .40
***

 .52
***

 .41
***

 .56
***

 

   IGDIs PA  .43
***

 .43
***

 .45
***

 .56
***

 

   IGDIs Picture Naming         .18
*
 .41

***
         .18

*
 .31

***
 

$���. $�= 177. TOPEL = ���������	��
������	���Literacy; GRTR = ������������������; IGDIs  

= ������������	�������������������������
���	�; DV = Definitional Vocabulary; PA = 

Phonological Awareness; ELI = Early Literacy Index.  
*
� < .05. 

**
� < .01. 

***
� < .0005. 

 

 

 

 

 Time 1 analyses of these data according to subtest scores indicated that the IGDIs total 

score was either more highly correlated (TOPEL Definitional Vocabulary, .10 < z	IGDIs_tot - 

z	IDGIs_PA < .33) or there was no difference between correlation coefficients (TOPEL Print 

Knowledge, -.04 < z	IGDIs_tot - z	IGDIs_PA < .20; TOPEL Phonological Awareness, -.19 < z	IGDIs_tot - 

z	IDGIs_PA < .04) for all three TOPEL subtests than the IGDIs Phonological Awareness score. In 

addition, the IGDIs total score was either more highly correlated (TOPEL Print Knowledge, .05 

< z	IGDIs_tot - z	IGDIs_PN < .28; TOPEL Phonological Awareness, .15 < z	IGDIs_tot - z	IDGIs_PN < .38) 

or there was no difference between correlation coefficients (TOPEL Definitional Vocabulary, -

.03 < z	IGDIs_tot - z	IDGIs_PN < .20) for all three TOPEL subtests than then IGDIs Picture Naming 

score. To minimize the chances of finding significant differences between the GRTR and IGDIs, 

the correlation coefficients from the IGDIs total score (rather than IGDIs Phonological 
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Awareness or IGDIs Picture Naming) across all three TOPEL subtests were compared with the 

GRTR total scores across all three TOPEL subtests to determine if they were statistically 

different from each other. Whereas the GRTR was more highly correlated with Time 1 TOPEL 

Print Knowledge (.27 < z	GRTR - z	IDGIs < .62) and Phonological Awareness (.07 < z	GRTR - z	IDGIs 

< .40) than the IGDIs total score, there was no significant difference between the GRTR and 

IGDIs correlations with TOPEL Definitional Vocabulary (-.20 < z	GRTR - z	IDGIs < .13).  

Correlations between scores on the composites and subtests of the GRTR and IGDIs with 

the TOPEL at Time 2 are shown in Table 2. The concurrent validity for the GRTR with the 

TOPEL Early Literacy Index (	 = .70) was significantly higher than that of the IGDIs with the 

TOPEL Early Literacy Index (	 = .56; confidence interval = .05 < z	GRTR - z	IDGIs < .41).  

At Time 2, results for concurrent validity according to subtest were slightly different than 

at Time 1. There was no difference between the correlation of the IGDIs total score with TOPEL 

Phonological Awareness (-.14 < z	IGDIs_tot - z	IDGIs_PA < .04) and the IGDIs Phonological 

Awareness score with TOPEL Print Knowledge (-.13 < z	IGDIs_tot - z	IGDIs_PA < .05). However, for 

these two TOPEL subtests, the IGDIs Phonological Awareness score was more highly correlated 

with TOPEL Print Knowledge (.09 < z	IGDIs_PA - z	IGDIs_PN < .46) and TOPEL Phonological 

Awareness (.12 < z	IGDIs_PA - z	IDGIs_PN < .49) than the IGDIs Picture Naming score. With regard 

to TOPEL Definitional Vocabulary, the IGDIs total score was more highly correlated with this 

subtest than either the IGDIs Phonological Awareness (.02 < z	IGDIs_tot - z	IGDIs_PA < .21) or the 

IGDIs Picture Naming score (.02 < z	IGDIs_tot - z	IGDIs_PN < .26). To minimize the chances of 

finding significant differences between the GRTR and IGDIs, the highest correlation coefficient 

from each comparison across IGDIs composites was chosen for comparison with the GRTR total 

score. Thus, the correlation coefficients from the IGDIs total score was compared to the GRTR 

for TOPEL Definitional Vocabulary, but the correlation coefficients from the IGDIs 

Phonological Awareness score was compared to the GRTR for both TOPEL Print Knowledge 

and TOPEL Phonological Awareness. Across all three comparisons, only the TOPEL Print 

Knowledge comparison was significant, with the GRTR outperforming IGDIs Phonological 

Awareness (TOPEL Print Knowledge, .25 < z	GRTR - z	IGDIs_PA < .60; TOPEL Definitional 

Vocabulary, -.31 < z	GRTR - z	IGDIs_tot < .03; TOPEL Phonological Awareness, -.14 < z	GRTR - 

z	IDGIs_PA < .19). Neither the TOPEL Definitional Vocabulary or the TOPEL Phonological 

Awareness comparisons were statistically significant. 
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The difference in concurrent validity across Time 1 and Time 2 may have been due, in 

part, to the differential correlation of the IGDIs with the TOPEL over time. Specifically, the 

IGDIs total score and IGDIs Phonological Awareness subtest were more highly correlated with 

the TOPEL Early Literacy Index, Definitional Vocabulary subtest, and Phonological Awareness 

subtest at Time 2 than at Time 1. These differences across time were compared using the same 

calculation as with test-retest reliability (Alf & Graf, 1999): TOPEL Early Literacy Index, .01 < 

	IGDIs_tot_Time1
2
 - 	IGDIs_tot_Time2

2
 < .14; .09 < 	IGDIs_PA_Time1

2
 - 	IGDIs_PA_Time2

2
 < .26; TOPEL 

Definitional Vocabulary, .02 < 	IGDIs_tot_Time1
2
 - 	IGDIs_tot_Time2

2
 < .17; .04 < 	IGDIs_PA_Time1

2
 - 

	IGDIs_PA_Time2
2
 < .22; and TOPEL Phonological Awareness, .02 < 	IGDIs_tot_Time1

2
 - 	IGDIs_tot_Time2

2
 < 

.17; .06 < 	IGDIs_PA_Time1
2
 - 	IGDIs_PA_Time2

2
 < .26.  

� �(��)������!�!�����#������(�"�!��$*�In addition to general analyses for concurrent 

validity, it is informative to look at correlations between what screeners purport to measure and 

the appropriate TOPEL subtests. The GRTR measures Print Knowledge and Phonological 

Awareness and the IGDIs measures Phonological Awareness and Vocabulary; thus, correlations 

for these subtests were compared. With regard to TOPEL Print Knowledge, the GRTR 

significantly outperformed all three IGDIs scores at Time 1 (.35 < z	GRTR - z	IGDIs_PA < .72; .42 < 

z	GRTR - z	IDGIs_PN < .80; .27 < z	GRTR - z	IGDIs_tot < .62) and Time 2 (.25 < z	GRTR - z	IGDIs_PA < .60; 

.51 < z	GRTR - z	IDGIs_PN < .90; .29 < z	GRTR - z	IGDIs_tot < .64). With regard to TOPEL Definitional 

Vocabulary, scores on the GRTR and IGDIs Picture Naming subtest were not statistically 

different at Time 1 (-.13 < z	GRTR - z	IGDIs_PN < .23) or Time 2 (-.19 < z	GRTR - z	IGDIs_PN < .19). 

Results for the TOPEL Phonological Awareness subtest indicated that the GRTR correlation 

coefficient was statistically higher than the IGDIs Phonological Awareness subtest for Time 1 

(.13 < z	GRTR - z	IGDIs_PA < .48), but that there was no statistical difference between these two 

measures at Time 2 (-.14 < z	GRTR - z	IGDIs_PA < .19). 

���!����(��'�"�!��$�

� Correlations between scores on the composites and subtests of the GRTR and IGDIs 

administered at Time 1 with the TOPEL administered at Time 2 are shown in Table 3. Using 

TOPEL Early Literacy Index as the outcome variable, the predictive validity of the GRTR (	 = 

.66) was higher than that of the IGDIs (	 = .43). Correlation coefficients were compared using 

the same calculation as that used for determining concurrent validity (Meng et al., 1992). 

Computations revealed that the confidence interval did not overlap with zero (.16 < z	GRTR - 
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z	IDGIs < .50). Thus, the predictive validity of the GRTR was significantly higher than that of the 

IGDIs for the TOPEL Early Literacy Index.  

 

 

 

 

Table 3 

�	���
�����'��������&�		�����������	�&����������
�	���������(������

 Time 2 Measure 

 

Time 1 Measure 

TOPEL Print 

Knowledge 

 

TOPEL DV 

 

TOPEL PA  

 

TOPEL ELI 

GRTR Score .68
***

 .38
***

 .44
***

 .66
***

 

IGDIs Score .40
***

 .28
***

 .30
***

 .43
***

 

IGDIs PA  .31
***

         .20
**

 .27
***

 .34
***

 

IGDIs Picture Naming .31
***

         .23
**

         .18
*
 .32

***
 

$���. $�= 177. TOPEL = ���������	��
������	���Literacy; GRTR = ������������������; IGDIs  

= ������������	�������������������������
���	�; DV = Definitional Vocabulary; PA = 

Phonological Awareness; ELI = Early Literacy Index.  
*
� < .05. 

**
� < .01. 

***
� < .0005. 

 

 

 

 

The results for predictive validity of the subtests were similar to those for Time 1 

concurrent validity. The correlation coefficients for IGDIs total scores were not significantly 

larger than those for IGDIs Phonological Awareness and IGDIs Picture Naming (TOPEL Print 

Knowledge, -.01 < z	IGDIs_tot - z	IGDIs_PA < .22; TOPEL Definitional Vocabulary, -.03 < z	IGDIs_tot - 

z	IDGIs_PA < .20; TOPEL Phonological Awareness, -.09 < z	IGDIs_tot - z	IDGIs_PA < .14) or IGDIs 

Picture Naming scores (TOPEL Print Knowledge, -.01 < z	IGDIs_tot - z	IGDIs_PN < .22; TOPEL 

Definitional Vocabulary, -.06 < z	IGDIs_tot - z	IDGIs_PN < .17; TOPEL Phonological Awareness, .00 

< z	IGDIs_tot - z	IDGIs_PN < .23). However, because the correlation coefficients from the IGDIs total 

score across all three TOPEL subtests tended to be larger, these correlation coefficients were 

compared with the GRTR total scores across all three TOPEL subtests to minimize the chances 

of finding differences between GRTR and IGDIs correlation coefficients. The GRTR score was 

more predictive than the IGDIs total score of TOPEL Print Knowledge (.23 < z	GRTR - z	IGDIs_tot < 

.58) and TOPEL Phonological Awareness (.01 < z	GRTR - z	IGDIs_tot < .33); the GRTR score was 

not significantly more predictive than the IGDIs total score of TOPEL Definitional Vocabulary 

(-.04 < z	GRTR - z	IGDIs_tot < .27). 
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A comparison of the emergent literacy domains directly measured by these screeners 

revealed that the GRTR was significantly better than all three IGDIs scores at predicting TOPEL 

Print Knowledge (.33 < z	GRTR - z	IGDIs_PA < .69; .32 < z	GRTR - z	IDGIs_PN < .70; .23 < z	GRTR - 

z	IGDIs_tot < .58), the GRTR was significantly better than the IGDIs Phonological Awareness 

subtest at predicting TOPEL Phonological Awareness (.02 < z	GRTR - z	IDGIs_PA < .37), and that 

there was no difference between the GRTR and the IGDIs Picture Naming subtest with regard to 

TOPEL Definitional Vocabulary (-.01 < z	GRTR - z	IGDIs_PN < .34). 

 Another way to examine predictive validity is to look at cutoff scores for all three 

measures and determine which screener is more accurate in classifying children as either in need 

of further assessment or as developing normally in their emergent literacy skills. For the TOPEL, 

children performing below the 25th percentile at Time 2 were considered to have emergent 

literacy skills that placed them at-risk for later reading problems. This number was taken from 

the norms published in the TOPEL manual (Lonigan, Wagner, et al., 2007). Based on this 

TOPEL Early Literacy Index cutoff, optimal cutoff scores for the GRTR and IGDIs were 

calculated using ROC curves. Calculation of these curves is based on two pieces of information: 

sensitivity and specificity. Sensitivity is a ratio of the number of predicted “hits” to the total 

number of actual hits, where a “hit” is defined as a child who may be at risk for later reading 

difficulty; in this case, the number of children who performed poorly on a screener as well as the 

TOPEL to the number of children who performed poorly on the TOPEL, regardless of screener 

performance. Specificity is a ratio of the number of predicted “misses” to the total number of 

actual misses, where a “miss” is defined as a child who will likely develop satisfactory reading 

skills; in this case, the number of children who performed well on a screener as well as on the 

TOPEL to the number of children to performed well on the TOPEL, regardless of screener 

performance (Silberglitt & Hintze, 2005). Optimal cut scores maximize classification accuracy; 

however, in this instance the minimum sensitivity allowed was set at .90 prior to data analysis, as 

it was determined that correctly identifying children with weaker emergent literacy skills was 

more important than correctly identifying children with satisfactory emergent literacy skills.  

Sensitivity and specificity calculations for the GRTR and IGDIs are found in Tables 4 

and 5, respectively. These tables also include positive predictive power and negative predictive 

power. Positive predictive power asks the question, ‘of those who scored below the screener 

cutoff, what percentage later performed poorly on the TOPEL?’ (GRTR = .31; IGDIs = .23). 
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Negative Predictive Power asks the question, ‘Of those who scored above the screener cutoff, 

what percentage later performed well on the TOPEL?’ (GRTR = .99; IGDIs = .97; Silberglitt & 

Hintze, 2005).  

 

 

 

 

Table 4 

�������������������
���
������	�)��������(����������������������&����
�	��*����&����	�������������

���������	��
������	�������	�
���	�������	�
������+��

Cut Score Sensitivity Specificity 

Negative 

Predictive 

Power 

Positive 

Predictive 

Power 

1 0.00 1.00 0.84 -- 

2-3 0.03 1.00 0.84 1.00 

4 0.10 0.99 0.85 0.75 

5 0.17 0.99 0.86 0.71 

6 0.31 0.96 0.88 0.60 

7 0.45 0.96 0.90 0.68 

8 0.52 0.92 0.91 0.56 

9 0.62 0.81 0.92 0.39 

10 0.83 0.76 0.96 0.40 

11 0.86 0.66 0.96 0.33 

+,� -*./� -*0.� -*..� -*1+�

13 0.97 0.47 0.99 0.26 

14 0.97 0.33 0.98 0.22 

15 0.97 0.26 0.98 0.20 

16 1.00 0.18 1.00 0.19 

17 1.00 0.11 1.00 0.18 

18 1.00 0.07 1.00 0.17 

19 1.00 0.04 1.00 0.17 

20 1.00 0.03 1.00 0.17 

$���.�$�= 177. Bolded text indicates data for the optimal cut score. 
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Table 5 

�������������������
���
������	�)��������(���������������	�������������������������
���	���������

�
�	��&����
�	��*����&����	���������������������	��
������	�������	�
���	�������	�
������+��

Cut Score Sensitivity Specificity 

Negative 

Predictive 

Power 

Positive 

Predictive 

Power 

1-5 0.03 1.00 0.84 1.00 

6-7 0.10 0.99 0.85 0.75 

8-9 0.14 0.99 0.85 0.80 

10 0.14 0.98 0.85 0.50 

11-12 0.14 0.95 0.85 0.36 

13 0.28 0.94 0.87 0.47 

14 0.28 0.93 0.87 0.44 

15 0.28 0.92 0.87 0.40 

16 0.38 0.88 0.88 0.38 

17 0.38 0.85 0.88 0.33 

18 0.45 0.81 0.88 0.32 

19 0.52 0.77 0.89 0.31 

20 0.62 0.74 0.91 0.32 

21 0.62 0.70 0.90 0.29 

22 0.66 0.66 0.91 0.27 

23 0.72 0.60 0.92 0.26 

24 0.80 0.55 0.93 0.26 

25 0.80 0.50 0.93 0.24 

26 0.86 0.46 0.94 0.24 

27 0.86 0.42 0.94 0.23 

,2� -*.1� -*1.� -*./� -*,1�

29 0.93 0.37 0.96 0.23 

30 0.93 0.34 0.96 0.22 

31 0.93 0.28 0.95 0.20 

32 0.93 0.26 0.95 0.20 

33 0.93 0.23 0.94 0.19 

34 0.93 0.18 0.93 0.18 

35 0.93 0.14 0.91 0.17 

36 0.93 0.11 0.89 0.17 

37 0.93 0.10 0.88 0.17 

38 0.93 0.08 0.86 0.17 

39 0.93 0.07 0.85 0.16 

40 1.00 0.07 1.00 0.17 

41 1.00 0.05 1.00 0.17 

42-45 1.00 0.03 1.00 0.17 

46 1.00 0.03 1.00 0.17 

47-48 1.00 0.02 1.00 0.17 

49-64 1.00 0.01 1.00 0.17 

$���.�$�= 177. Bolded text indicates data for the optimal cut score. 
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Figure 1 shows the ROC curves for the GRTR and IGDIs (based on the values in Tables 

4 and 5, respectively). For the GRTR, the optimal cut score was set at 12, as this was the point at 

which sensitivity was at least .90. Using the same process for the IGDIs, the optimal cut score 

was set at 28. From these optimal cut scores, children’s scores were graphically depicted in four 

quadrants. Scatter plots for the GRTR and IGDIs with the TOPEL Early Literacy Index are 

shown in Figure 2. The horizontal lines represent the TOPEL 25th percentile cutoff and the 

vertical lines represent the optimal screener cutoff score. All children falling in either the bottom 

left (true positives) or top right quadrants (true negatives) were identified correctly. Children 

falling in the top left quadrant were false positives, and children falling in the bottom right 

quadrant were false negatives. Use of the GRTR rather than the IGDIs resulted in fewer false 

negatives (GRTR = 1; IGDIs = 2) and fewer false positives (GRTR = 61; IGDIs = 91). Put 

another way, with these optimal cut scores, the GRTR was 99% correct in predicting weaker 

emergent literacy skills (negative predictive power) and 31% correct in predicting satisfactory 

emergent literacy skills (positive predictive power), whereas the IGDIs was 97% correct in 

predicting weak emergent literacy skills and 23% correct in predicting satisfactory emergent 

literacy skills. A summary of information on screener comparisons to the TOPEL Early Literacy 

Index as well as the three TOPEL subtests can be found in Table 6. 
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��"�	��!%�Comparison of ���������	��
������	�������	�
� Early Literacy Index percentile 

ranking at Time 2 with (a) the �������������������score at Time 1 and (b) the ������������	�����

��������������������
���	��total score at Time 1; false positives are represented in the top left 

quadrant, and false negatives are represented in the bottom right quadrant. 
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Table 6 

�����	�����&����	����������������������������������������������������	�������������������������
���	�������������������

�	��
������	�������	�
���

 

 

Comparison 

 

 

Accuracy 

 

Optimal  

Cut Score 

 

 

Sensitivity 

 

 

Specificity 

Negative 

Predictive 

Power 

Positive 

Predictive 

Power 

 

False 

Positives 

 

False 

Negatives 

TOPEL ELI         

     GRTR 0.85
***

 12 0.97 0.59 0.99 0.31 1  61 

     IGDIs Score 0.72
***

 28 0.93 0.39 0.97 0.23 2  91 

     IGDIs PA 0.68
**

 10 0.90 0.29 0.93 0.20 3 105 

     IGDIs Picture Naming 0.65
**

 24 0.93 0.26 0.95 0.20 2 109 

TOPEL Print Knowledge         

     GRTR 0.84
***

 13 0.94 0.48 0.97 0.31 2  74 

     IGDIs Score 0.75
***

 28 0.94 0.40 0.97 0.28 2  85 

     IGDIs PA 0.68
**

 13 0.94 0.17 0.92 0.22 2 118 

     IGDIs Picture Naming 0.70
***

 23 0.91 0.34 0.94 0.25 3 94 

TOPEL DV        

     GRTR 0.75
***

 16 0.95 0.16 0.96 0.12 1 132 

     IGDIs Score 0.70
**

 40 0.95 0.05 0.90 0.11 1 149 

     IGDIs PA 0.59 17 0.95 0.05 0.89 0.11 1 150 

     IGDIs Picture Naming 0.69
**

 25 0.95 0.19 0.97 0.12 1 128 

TOPEL PA         

     GRTR 0.68
***

 15 0.91 0.29 0.88 0.37 5  87 

     IGDIs Score 0.63
**

 36 0.93 0.12 0.79 0.32 4 107 

     IGDIs PA 0.57
*
 13 0.91 0.17 0.81 0.33 5 101 

     IGDIs Picture Naming 0.61
*
 26 0.93 0.19 0.85 0.34 4  99 

$���% $ = 177. TOPEL = Test of Preschool Early Literacy; ELI = Early Literacy Index; GRTR = Get Ready To Read!; IGDIs = 

Individual Growth and Development Indicators; PA = Phonological Awareness; DV = Definitional Vocabulary.  
*
� < .05. 

**
� < .01. 

***
� < .0005. 



   

 23

 In addition to computing ROC curves for total scores on the TOPEL, ROC curves for 

TOPEL subtest scores were computed to get a better picture of how each screener related to the 

three domains of emergent literacy measured by the TOPEL. Further, the IGDIs total score as 

well as IGDIs Phonological Awareness and IGDIs Picture Naming subtests were compared to 

the TOPEL subtests. A summary of these data is provided in Table 6; ROC curves for TOPEL 

Print Knowledge, TOPEL Definitional Vocabulary, and TOPEL Phonological Awareness can be 

found in Figures 3, 4, and 5, respectively.  
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��"�	��,%�Receiver Operating Characteristic curve for the ���������	��
������	�������	�
��Print 

Knowledge percentile ranking�with the (a) �������������������score, (b) ������������	���������

����������������
���	��total score, (c) ������������	�������������������������
���	��

Phonological Awareness score, and (d) ������������	�������������������������
���	��Picture 

Naming score; the diagonal lines represent where accuracy = .50. 
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��"�	��-%�Receiver Operating Characteristic curve for the ���������	��
������	�������	�
��

Definitional Vocabulary percentile ranking�with the (a) �������������������score, (b) �����������

�	�������������������������
���	��total score, (c) ������������	���������������������

����
���	��Phonological Awareness score, and (d) ������������	���������������������

����
���	��Picture Naming score; the diagonal lines represent where accuracy = .50. 
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��"�	��.%�Receiver Operating Characteristic curve for the ���������	��
������	�������	�
��

Phonological Awareness percentile ranking�with the (a) �������������������score, (b) �����������

�	�������������������������
���	��total score, (c) ������������	���������������������

����
���	��Phonological Awareness score, and (d) ������������	���������������������

����
���	��Picture Naming score; the diagonal lines represent where accuracy = .50. 
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Comparisons of ROC curves were calculated by comparing accuracy values (i.e., area 

under the curve) using a method presented by Hanley and McNeil (1983). Note that an accuracy 

value of .50 would indicate chance probability of correctly classifying children’s emergent 

literacy skills. According to these data, the accuracy of the GRTR was significantly higher than 

the accuracy of all three IGDIs scores (IGDIs total score, IGDIs Phonological Awareness, and 

IGDIs Picture Naming) when predicting the TOPEL Early Literacy Index (� < .05; see Table 6). 

For predicting TOPEL Print Knowledge, the pattern was the same: the GRTR was significantly 

better than all three IGDIs scores when predicting TOPEL Print Knowledge (� < .05). With 

regard to Definitional Vocabulary, the GRTR tended to be better than IGDIs Phonological 

Awareness and IGDIs Picture Naming, but these were not statistically significant (� < .10). With 

regard to Phonological Awareness, there was no statistical difference between the GRTR and any 

of the three IGDIs scores. 
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 The results of this study provide stronger support for use of the GRTR than use of the 

IGDIs as a measure to screen preschool children for possible delays in the development of key 

emergent literacy skills. Whereas previous studies have examined the concurrent, and in some 

cases, the predictive validity of these two measures, this study expands on these earlier findings 

by both comparing the measures in the same population and by estimating how well each 

measure functions as a screener (i.e., correct and incorrect classification of children into at-risk 

and not at-risk groups). The data from this study indicated that the psychometrics of the GRTR 

were consistently better than those of the IGDIs. Correlation coefficients for test-retest reliability 

as well as concurrent and predictive validity with the TOPEL Early Literacy Index were 

significantly higher for the GRTR than for the IGDIs. With regard to the individual subtests of 

the TOPEL, the GRTR outperformed the IGDIs on TOPEL Print Knowledge and Phonological 

Awareness, but there was no statistical difference between the GRTR and the IGDIs on TOPEL 

Definitional Vocabulary. Finally, the GRTR yielded more accurate classification of children on a 

standardized diagnostic criterion measure of emergent literacy skills than did the IGDIs. 

 Indices of convergent and discriminant validity were generally better for the GRTR than 

they were for the IGDIs. Correlation coefficients for the GRTR, which is a measure of print 

knowledge and phonological awareness, were statistically higher for the comparison of the 

GRTR to TOPEL Print Knowledge than for the comparisons of the GRTR to TOPEL 

Definitional Vocabulary and the GRTR to TOPEL Phonological Awareness; however, there was 

no statistical difference between the GRTR to TOPEL Definitional Vocabulary and the GRTR to 

TOPEL Phonological Awareness. Results for the IGDIs, which is a measure of phonological 

awareness and oral language, were not as consistent. IGDIs Phonological Awareness did not 

differentially correlate with TOPEL Phonological Awareness higher than it correlated with 

TOPEL Definitional Vocabulary or TOPEL Print Knowledge. On the contrary, at Time 1, IGDIs 

Phonological Awareness was more highly correlated with TOPEL Print Knowledge than with 

TOPEL Phonological Awareness (� < .05). The IGDIs Picture Naming subtest did show some 

indication of convergent and discriminant validity, however, as evidenced by the stronger 

correlation between IGDIs Picture Naming and TOPEL Definitional Vocabulary than IGDIs 

Picture Naming and TOPEL Phonological Awareness (� < .10 at Time 1; � < .05 at Time 2); the 
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stronger correlation between IGDIs Picture Naming and TOPEL Definitional Vocabulary than 

IGDIs Picture Naming and TOPEL Print Knowledge at Time 2; and the stronger correlation 

between IGDIs Phonological Awareness with TOPEL Phonological Awareness than IGDIs 

Picture Naming with TOPEL Phonological Awareness.  

 Overall, the psychometric data for the GRTR from the current study were consistent with 

data from previous studies. With regard to concurrent validity, correlation coefficients of the 

GRTR with measures of vocabulary and phonological awareness in Molfese et al. (2004) were 

comparable to correlation coefficients of the GRTR with the TOPEL Definitional Vocabulary 

and TOPEL Phonological Awareness subtests in the current study. Whitehurst (1991) found a 

slightly lower correlation of the GRTR with a composite measure of emergent literacy that 

included a wider range of skills than that measured by the TOPEL. It is not surprising that the 

current study found better concurrent validity than the concurrent validity reported by 

Whitehurst, as two-thirds of the skills measured by the GRTR overlap with skills measured by 

the TOPEL. With regard to predictive validity, the current study found higher levels of predictive 

validity than Phillips et al. (2005); however, Time 2 data collection in the Philips et al. study was 

1.5 to 3 years after initial assessment, whereas Time 2 data collection for the current study was 3 

months after initial assessment.  

 Previous psychometric studies of the IGDIs have reported stronger psychometric data 

than those found in this study. Missall and McConnell (2004) reported much higher test-retest 

correlation coefficients than those reported in the current study. Although Missall and 

McConnell tested the IGDIs over a three-week interval of time, reporting test-retest correlations 

in the.46 to .89 range, and this study tested the IGDIs over a three-month interval of time, with 

test-retest correlations between.32 and .39, a decrease in the test-retest correlations of this 

magnitude between 3 weeks and 3 months seems large, especially given that in the absence of 

intervention, previous research indicates that children’s emergent literacy skills remain highly 

stable over time (Lonigan, Burgess, & Anthony, 2000). In one study, Gibbons, Howe, Phanuef, 

and Silberglitt (2003) reported varying levels of test-retest reliability of the IGDIs. The 68 three- 

to five-year-old children in this study were assessed three times at two month intervals using the 

IGDIs. From Time 1 to Time 2, test-retest reliability coefficients ranged from .26 to .57; from 

Time 2 to Time 3, coefficients ranged from .46 to .77. Thus, reliability of the IGDIs increased as 

the children got older. It may be that the IGDIs is a better measure for older preschool children 
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than for younger preschool children. Alternatively, it is possible that the test-retest reliability of 

the IGDIs is lower over a three-month period of time as opposed to a three-week period of time 

because the underlying constructs (i.e., oral language and phonological awareness) are changing. 

That is, the IGDIs might be a good measure of emergent literacy skills, but children’s abilities 

are changing so quickly that over the course of three months, it would appear that the IGDIs has 

low test-retest reliability. In this alternative explanation, the increased reliability estimate for the 

IGDIs would be the result of changes in the underlying constructs, rather than a change in the 

consistency of the measurement of the underlying constructs. In the current sample, the test-

retest reliabilities for TOPEL Definitional Vocabulary (a measure of oral language) and TOPEL 

Phonological Awareness were .61 and .49, respectively. Therefore, the lower IGDIs test-retest 

reliability found in the current study is likely a combination of the IGDIs not being the best 

measure of emergent literacy skills in young preschoolers as well as the fact that the underlying 

constructs tapped by the IGDIs are changing over time. 

With regard to concurrent validity, previous studies involving the IGDIs (e.g., McConnell 

et al., 2002; Missall, 2002; Missall & McConnell, 2004) have reported higher correlations 

between the IGDIs and other measures (e.g., .32, .49., .68, and .79) than those found in the 

current study. This discrepancy between previous studies and the current study may simply be an 

artifact of the fact that the IGDIs seems to be a better measure for older preschool children. 

Future studies should evaluate the IGDIs in a large sample of children with a wide age range so 

psychometrics can be tested for older and younger children separately and the different age 

groups compared to determine the approximate age at which the IGDIs becomes a good predictor 

of emergent literacy skills, if ever. 

 Although the concurrent validities of the GRTR and IGDIs Picture Naming were 

consistent across time, the concurrent validity of IGDIs Phonological Awareness increased over 

time. One explanation of this finding for the IGDIs concerns children’s abilities to complete the 

IGDIs phonological awareness measures, given the administration rules. The directions for both 

the IGDIs Alliteration and IGDIs Rhyming subtests state that children must answer two of the 

four practice items correctly to proceed to test administration. In this study, at Time 1, only 40% 

of children completed the IGDIs Alliteration subtest and only 55% completed the IGDIs 

Rhyming subtest. In contrast, at Time 2, 62% of children completed the IGDIs Alliteration 

subtest and 65% completed the IGDIs Rhyming subtest. Because concurrent validity was 
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stronger when a larger number of children completed these subtests, one possibility for boosting 

the accuracy of the IGDIs would be to change the administration rules. For each question, 

children are given three choices; a child who is incapable of determining onset and rime has an 

11% chance of randomly choosing the correct answer on at least two of the four practice items 

and proceeding to test administration. Inevitably, this child would correctly answer at least a few 

items correctly during the two minutes of test administration due to chance alone. Future studies 

should administer IGDIs Rhyming and IGDIs Alliteration subtests to all children, regardless of 

performance on practice questions, to see if these data improve the psychometric properties of 

the IGDIs in younger children.  

 A second explanation for why the concurrent validities of the GRTR and IGDIs Picture 

Naming were consistent across time but the concurrent validity of IGDIs Phonological 

Awareness increased over time is that children’s abilities were changing over time. In this study, 

the increased percentage of children completing the IGDIs Rhyming and IGDIs Alliteration 

subtests might have been a direct result of increasing emergent literacy skills rather than some 

characteristic of test administration. That is, over the course of three months, children may have 

become more equipped to complete these two IGDIs tasks. IGDIs Phonological Awareness tasks 

measure onset/rime-level skills, which fall at about the middle of the developmental continuum 

of phonological awareness skills. Anthony, Lonigan, Driscoll, Phillips, & Burgess (2003) found 

that 2- to 6-year-old children’s phonological awareness develops gradually, with word-level 

skills developing first, followed by syllable-level skills, then onset/rime-level skills, and lastly, 

phoneme-level skills. In addition, Lonigan, Burgess, Anthony, and Barker (1998) found that 

rhyming and alliteration tasks were unreliable in 3- and 4-year-old children. It could be that in 

the context of where rhyme and alliteration fall on the developmental continuum of phonological 

awareness, coupled with unreliability of the measurement of these skills in young children, the 

IGDIs Rhyming and Alliteration tasks were simply too difficult and too unreliable to provide a 

stable and valid estimate of phonological awareness in young children or children with limited 

phonological awareness skills.  

 In contrast to IGDIs Rhyming and IGDIs Alliteration, which measure only onset/rime-

level skills, the GRTR measures word-level, syllable-level, and onset/rime-level skills. Anthony 

et al. (2002) suggested that, given the developmental continuum of phonological awareness, the 

best measure for preschoolers would be one that spans across several levels of phonological 
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awareness to allow children’s skills in phonological awareness to be measured accurately. The 

GRTR measures several levels of phonological awareness, but the IGDIs measures only skills at 

one level of phonological awareness. In addition, the types of tasks measuring phonological 

awareness in the GRTR and IGDIs differ; whereas the GRTR includes rhyming, blending, and 

elision, the IGDIs include only rhyming and alliteration. Lonigan et al. (1998) found that 

rhyming and alliteration tasks were not reliable in most 3- and 4-year-old children; blending and 

elision tasks, however, were very reliable in this age range (e.g., α = .89, .96). Thus, in addition 

to measuring only one level of phonological awareness, the IGDIs tasks (i.e., alliteration and 

rhyming) have been shown to display poor reliability of measurement in most preschoolers. In 

short, the GRTR is a better measure of preschoolers’ phonological awareness skills.  

 In addition to displaying better test-retest reliability as well as better concurrent and 

predictive validity, the GRTR functions better as a screening measure to identify children who 

are likely in need of more in-depth assessment. Several pieces of information from ROC 

analyses (see Table 6) can be used to compare the ability of each screener to classify accurately 

children’s emergent literacy skills. When sensitivity was set to at least 90%, specificity for the 

GRTR was slightly lower than the IGDIs with regard to TOPEL Definitional Vocabulary, but 

specificity for the GRTR was higher than that of the IGDIs with regard to TOPEL Print 

Knowledge and Phonological Awareness. Positive and negative predictive power showed the 

same pattern, with the GRTR generally having higher power than the IGDIs to predict TOPEL 

scores at Time 2. In addition, the number of false negatives associated with optimal cut scores 

was lower for the GRTR than they were for the IGDIs when screening to both TOPEL Print 

Knowledge and Phonological Awareness, but the number of false negatives were for the GRTR 

and IGDIs were approximately equal when screening to TOPEL Definitional Vocabulary. 

Finally, the GRTR was more accurate (as measured by area under the curve) at predicting 

TOPEL Emergent Literacy Index and TOPEL Print Knowledge scores than the IGDIs. In 

addition, the GRTR tended (� < .10) to be more accurate than IGDIs Picture Naming in 

classifying TOPEL Definitional Vocabulary. Thus, of the two screeners, the GRTR appears to be 

a better choice for screening to print knowledge as well as a potentially better choice for 

screening to oral language skills. With regard to TOPEL Phonological Awareness scores, there 

was no difference between the GRTR and IGDIs, which was likely due to the fact that the areas 

under the curves for all comparisons with the TOPEL Phonological Awareness were, on average, 
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closer to .50 (i.e., chance probability) than the areas under the curves for TOPEL Early Literacy 

Index, TOPEL Print Knowledge, or TOPEL Definitional Vocabulary. Curves closer to .50 must 

show differences of greater magnitudes than curves closer to 1.00 to be considered statistically 

different. 

 Results of this study indicate that the optimal cut scores on the GRTR and IGDIs should 

be set higher than recommended in the technical reports for each measure. In these reports, 

specific scores derived from average performance of children in development samples are 

provided as indicators of “average” or “typically developing” ability: for the GRTR, a range of 

9-12 is provided (Whitehurst, 1991); for IGDIs Picture Naming, 17; and for IGDIs Phonological 

Awareness (Rhyming plus Alliteration), 11 (Missall & McConnell, 2004). However, analyses of 

the data in this study indicated that optimal cut scores were higher than those presented in the 

technical manuals (e.g., 12 for GRTR, 10 for IGDI Phonological Awareness, 24 for IGDIs 

Picture Naming). The simplest explanation for this discrepancy is that the determination of cut 

scores based on average ability is not directly comparable to the determination of cut scores 

based on the number of correctly classified children (ROC curves). Cut scores calculated based 

on average ability do not take into account the actual distribution of scores, but cut scores 

calculated based on ROC analyses do take into account this distribution. The result is that a 

screener correlating weakly with the diagnostic measure has a higher cut score (relative to the 

total score) than a screener correlating highly with the diagnostic measure--regardless of mean 

score on the screener. The cut scores determined in this study are optimal cut scores for the 

purpose of screening to emergent literacy skills. However, future studies should be conducted to 

determine if these cut scores generalize to other samples of children. This can be accomplished 

by cross-validating the cut scores from this study in new samples using the TOPEL as well as 

other diagnostic measures of emergent literacy. 

 The purpose of using a screener is to correctly classify children as having either poor or 

satisfactory emergent literacy skills. As noted previously, children’s emergent literacy skills 

predict their reading success throughout elementary school (Spira & Fischel, 2005), and the 

discrepancy in literacy skills between below- and above-average readers grows increasingly 

larger over the late elementary and middle school years (Chall et al., 1990). Ultimately, children 

classified as at-risk for later reading problems can receive empirically-supported interventions 

aimed at boosting their print knowledge (e.g., Lonigan, 2004), oral language (e.g., Lonigan et al., 
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1999; Lonigan, 2004; Whitehurst et al., 1994, 1999; Whitehurst, Falco, Fischel, Valdez-

Manchaca, & Caufield, 1988), and phonological awareness (e.g., Byrne & Fielding-Barnsley, 

1991; Lonigan, 2004; O’Connor, Notari-Syverson, & Vadasy, 1996; Whitehurst et al., 1994, 

1999). Screeners can help to determine which children are in need of further diagnostic 

assessment and which children have satisfactory emergent literacy skills.  

 In some cases, rather than being used to identify children who require more in-depth 

assessment, scores from a screener may be used to directly identify children who are in need of 

intervention. Although optimal cut scores have been provided by this study, decisions about 

where to set cut scores will depend on the needs of individual schools. For example, if financial 

constraints are present, a school might decide on a lower screener cut score such that fewer 

children (and likely those more at-risk for later reading difficulty) are identified and enrolled in 

intervention programs. This school would be sacrificing screener sensitivity (i.e., the ability to 

correctly classify children who are may be at risk for later reading difficulty) but gaining 

screener specificity (i.e., the ability to correctly classify children who have satisfactory emergent 

literacy skills). Alternatively, schools with access to more resources may choose to raise a 

screener cut score. In this case, a larger number of children with weak emergent literacy skills 

would be correctly identified (increased sensitivity), but several children with satisfactory 

emergent literacy skills would also be identified as having weak emergent literacy skills 

(decreased specificity). Results of this study showed that the GRTR was more accurate than the 

IGDIs regardless of the cut score chosen. Thus, the GRTR is the better choice for the goal of 

correctly identifying children in need of additional intervention for weak emergent literacy skills. 

 There was no statistical difference between the GRTR, which does not directly measure 

oral language, and the IGDIs at screening to TOPEL Definitional Vocabulary. In this study, the 

three TOPEL subtests were moderately correlated (Print Knowledge with Definitional 

Vocabulary, .31; Print Knowledge with Phonological Awareness, .40; Definitional Vocabulary 

with Phonological Awareness, .41), meaning that a child scoring high in one of these emergent 

literacy skills was likely to score high in the other two. Therefore, it is not surprising that the 

GRTR also “picks up” on children’s oral language skills, as these skills are related to their print 

knowledge and phonological awareness skills. However, the IGDIs, which does not directly 

measure print knowledge, was not equally as good as the GRTR at screening to TOPEL Print 

Knowledge. As found previously, the reliability of the IGDIs was higher when used with older 
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children (Gibbons et al., 2003). Additionally, the concurrent validity of the IGDIs with the 

TOPEL increased as the children in the current study got older. Perhaps future research using the 

IGDIs in a population of older children will reveal that with older preschoolers, the IGDIs is a 

better screener of oral language and phonological awareness than the data from this study 

suggest.  

 There are a number of potential limitations to this study that are worth noting. One 

limitation was that the follow-up interval was only three months. Whereas this is a good interval 

of time for planning initial instruction and monitoring progress throughout the year, most early 

childhood educators also would be interesting in predicting performance in kindergarten at the 

beginning of the preschool year. This would allow effective planning of interventions for the 

preschool year aimed at helping children with weaker emergent literacy skills get ready for 

formal schooling. Thus, data regarding the one-year predictive validity of these screeners is 

needed. Phillips et al. (2005) provided some data on the 1.5- to 3-year predictive validity of the 

GRTR (	 = .25 to .40). However, having one-year predictive data regarding another screener, 

such as the IGDIs, would allow a determination of whether the correlation coefficients reported 

by Phillips et al. indicate that the GRTR provides better or worse predictive power relative to 

other screeners. Additionally, the Phillips et al. study followed small groups of children (n = 40, 

49, and n = 50); having data on a larger group of children would allow more confidence in 

findings. 

 Another potential limitation of the study was that although the ethnic distribution in the 

sample of the 177 children tested twice was similar to the overall ethnic distribution found in 

Florida (U.S. Census Bureau, 2000), the percentage of children considered “at-risk” at Time 2 

(determined by performance below the 25th percentile on the TOPEL) was 16%. Thus, the 

current sample over-represented children not at risk for later reading difficulties. The ethnic 

distribution of the 23 children not tested at Time 2 was mostly children from minority ethnic 

groups (39% Caucasian, 52% African American and 9% other ethnicity). Historically, persons 

from ethnic minority groups in the United States perform lower on measures of literacy than 

persons from the majority group (e.g., Brooks-Gunn, Klebanov, & Duncan, 1996; Wolfle, 1985); 

this finding was supported in the current data, as obtained mean Time 1 scores on all three 

measures were significantly lower for these 23 children than mean Time 1 scores for the 177 

children who remained for the entire study. Children who were most likely to be at-risk 
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differentially dropped out of the sample. It is important for future studies to focus more on this 

lower-performing population, as screening measures are designed to identify just such at-risk 

children. This can be accomplished by (a) sampling a higher percentage of ethnically diverse 

preschools or (b) having a sufficiently large sample to allow group comparisons to be made with 

adequate statistical power. Either of these solutions would allow more confident generalization 

to a group of children in need of good screening measures. Based on the data in this study, the 

GRTR would be a better measure of phonological awareness in this group of children than the 

IGDIs, as the IGDIs tasks measuring phonological awareness are less sensitive to children with 

weaker phonological awareness.   

A final limitation to the current study was that the criterion measure used for all 

comparisons (the TOPEL) only measured three domains of emergent literacy: print knowledge, 

definitional vocabulary, and phonological awareness. Two additional emergent literacy skills are 

phonological memory and phonological access to lexical store, and both of these skills have been 

found to predict later reading skills (Wagner et al., 1994). Thus, measuring these skills might 

help clarify which screener is “better.” For example, using the TOPEL, a child with weak 

phonological memory or lexical access but with satisfactory print knowledge, oral language, and 

phonological awareness, would be classified as “not at-risk” when in reality, this child needs an 

intervention aimed at boosting phonological memory and/or lexical access. However, 

phonological awareness, phonological memory, and lexical access are correlated (Wagner & 

Torgesen, 1987), such that if a child is weak in one of these three skills, he or she is likely weak 

in the other two. Thus, measuring all three of these skills might not result in a great deal more 

information than measuring only one. For example, Schatschneider, Carlson, Francis, Foorman, 

and Fletcher (2002) found that the power of phonological awareness and lexical access skills 

jointly to predict early reading ability was greater than the power of either task in isolation to 

predict early reading ability. In this example, measuring phonological awareness would likely be 

sufficient in determining if children’s emergent literacy skills are weak. It seems most important 

to measure (and attempt to intervene on) children’s phonological awareness, print knowledge, 

and oral language skills, all of which are measured by the TOPEL. However, future research 

using alternative criterion measures will clarify if measurement of the skills included in the 

TOPEL is sufficient for determining appropriate cut scores for screeners or if additional 

emergent literacy domains should also be measured. 
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In conclusion, a growing body of research has increased our understanding of emergent 

literacy skills and their associations with later performance in reading. Researchers have 

uncovered several interventions capable of boosting emergent literacy skills in children 

identified as needing additional instruction. However, before children are assigned to receive 

effective interventions, they must be identified correctly as needing this instruction. The results 

of this study suggest that the GRTR is better than the IGDIs at screening to the three emergent 

literacy skills measured by the TOPEL: print knowledge, oral language, and phonological 

awareness. Future studies should look to see if the IGDIs is a better measure of emergent literacy 

skills in older children and whether either of these screeners maintains good psychometric 

properties in a more ethnically diverse or a more at-risk sample.  

�
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FOOTNOTES 

 

Footnotes 

1
 Similar results were found for individual subtests: IGDIs Picture Naming, �(1,199), 5.45, � = 

.02; TOPEL Print Knowledge, �(1,199), 4.75, � = .03; and TOPEL Definitional Vocabulary, 

�(1,199), 6.61, � = .01. However, neither the IGDIs Phonological Awareness, �(1,199), 1.21, � 

= .27; or the TOPEL Phonological Awareness, �(1,199), .96, � = .33; were different across these 

two groups. 

2
 In addition to calculating correlation coefficients calculated using age-standardized screener 

scores, another set of analyses was run using raw screener scores to calculate correlation 

coefficients. Results were similar to those presented (i.e., using age-standardized screener 

scores). 



   

 38

�����	�3���

HUMAN SUBJECTS RESEARCH APPROVAL LETTER AND CONSENT FORM 

 



   

 39

�

 



   

 40

 
 



   

 41

����������

 

Alf, E. F., & Graf, R. G. (1999). Asymptotic confidence limits for the difference between two 

squared multiple correlations: A simplified approach. ���
����"�
���/������*�-0 1*�70-

75. 

 

Anthony, J. L., Lonigan, C. J., Burgess, S. R., Driscoll, K., Phillips, B. M., & Cantor, B. G. 

(2002). Structure of preschool phonological sensitivity: Overlapping sensitivity to rhyme, 

words, syllables, and phonemes. 2��	�������+��	��������&��������
����"�*�3!*�65-92. 

 

Anthony, J. L., Lonigan, C. J., Driscoll, K., Phillips, B. M., & Burgess, S. R. (2003). 

Phonological sensitivity: A quasi-parallel progression of word structure units and 

cognitive operations. ������"������	
��4��	��	��*�,30-1*�470-487. 

 

Benjamini, Y., & Hochberg, Y. (2000). On the adaptive control of the false discovery rate in 

multiple testing with independent statistics. 2��	���������
������������5������	���

��������
�*�!.0 1*�60-83. 

 

Bishop, D. V. M., & Adams, C. (1990). A prospective study of the relationship between specific 

language impairment, phonological disorders and reading retardation. 2��	�������&�����

���
����"���������
����	������)���������
�������*�, *�1027-1050. 

 

Brooks-Gunn, J., Klebanov, P. K., & Duncan, G. J. (1996). Ethnic differences in children’s 

intelligence test scores: Role of economic deprivation, home environment, and maternal 

characteristics. &����������������*�670!1*�396-408. 

 

Byrne, B., & Fielding-Barnsley, R. (1991). Evaluation of a program to teach phonemic 

awareness to young children. 2��	���������
�����������
����"�*�3,*�451–455. 

 

Chall, J. S., Jacobs, V. A., & Baldwin, L. E. (1990). ����	�����"�
	����8�9������	�
����	��������

(�����%�Cambridge, Massachusetts: Harvard University Press. 

 

Clay, M. M. (1979). ������	�������
��������	�����"������
�������(3rd ed.). Portsmouth, New 

Hampshire: Heinemann. 

 

Cohen, J. (1988). ��������
�������	������������	�����(������	����
���
���(2nd ed.). Hillsdale, New 

Jersey: Lawrence Erlbaum Associates. 

 

Cunningham, A. E., & Stanovich, K. E. (1998). Early reading acquisition and its relation to 

reading experience and ability 10 years later. �����������������
����"�*�,,*�934-945. 

 

Gibbons, K., Howe, K., Phanuef, R., & Silberglitt, B. (2003, February). &	�����"�����

�����������"���"���	������
���������	��������������	����	��
��������"	������	��8�

:������
����������	�
�;���+��	���
�%�Paper presented at the Pacific Coast Research 

Conference, La Jolla, CA. 



   

 42

Gough, P. B., & Walsh, M. (1991). Chinese, Phoenicians, and the orthographic cipher of 

English. In S. Brady & D. Shankweiler (Eds.), �������"�
����	�
�������������	�
�8�)�

�	�(����������(�����<%���(�	���%�Hillsdale, New Jersey: Erlbaum. 

 

Lonigan, C. J. (2004, August). �������������&����������������	�=����	�
������	�������������

&����	���)�=���#. Paper presented at the Annual Convention of the American 

Psychological Association, Honolulu, HI. 

 

Lonigan, C. J. (2006). Development, assessment, and promotion of pre-literacy skills. �	���

��
���������������������*� 70 1*�91-114. 

 

Lonigan, C. J.,  Anthony, J. L., Phillips, B. M., Purpura, D. J., McQueen, J. D. & Wilson, S. B. 

(2007). ��������	������	��
������������"�
����	�
�����"��(����������������	�	������������

��
�(���	�*�"���	���
�"��������(�������*������	����#������"�% Manuscript submitted for 

publication. 

 

Lonigan, C. J., Bloomfield, B. G., Anthony, J. L., Bacon, K. D., Phillips, B. M., & Samwel, C. S. 

(1999). Relations among emergent literacy skills, behavior problems, and social 

competencies in preschool children from low- and middle-income backgrounds. ����
�����

�	���&������������
������
�����*� >, 40–54. 

 

Lonigan, C. J., Burgess, S. R., & Anthony, J. L. (2000). Development of emergent literacy and 

early reading skills in preschool children: Evidence from a latent-variable longitudinal 

study. �����������������
����"�*�,6, 596-613.  

 

Lonigan, C. J., Burgess, S. R., Anthony, J. L., & Barker, T. A. (1998). Development of 

phonological sensitivity in 2- to 5-year-old children. 2��	���������
�����������
����"�*�

>?0!1*�294-311. 

 

Lonigan, C. J., Wagner, R. K., Torgesen, J. K.,  & Rashotte, C. A. (in press). ���������	��
�����

�	�������	�
�% Austin, TX: Pro-Ed. 

 

McConnell, S. R. (2002). ������������	�������������������������
���	�%�Minneapolis, 

Minnesota: University of Minnesota. 

 

McConnell, S. R., Priest, J. S., Davis, S. D., McEvoy, M. A. (2002). Best practices in measuring 

growth and development in preschool children. �� Thomas, A., & Grimes, J. (Eds.) 5����

�	�
��
�������
��������
����"�*�-
��
���% Vol 2, pp 1231-1246. Washington, DC: National 

Association of School Psychologists. 

 

Meng, X.-L., Rosenthal, R., & Rubin, D. B. (1992). Comparing correlated correlation 

coefficients. ���
����"�
���5�������*�   0 1*�172-175. 

 

Missall, K. N. (2002). ��
��
�������@��"��
�������A�������8�)����	
����	�����	�����"�����

��	��(���%�Unpublished doctoral dissertation, University of Minnesota, Minneapolis. 

 



   

 43

Missall, K. N., & McConnell, S. R. (2004). ���
�����	�
�
��	�
��	����
�����������������	�����

��������������������
���	�8���
��	�������"*�	����*�����������	����� (Tech. Rep. No. 8). 

Minneapolis, MN: University of Minnesota, Center for Early Education and 

Development.�

 

Molfese, V. J., Molfese, D. L., Modglin, A. T., Walker, J., & Neamon, J. (2004). Screening early 

reading skills in preschool children: Get Ready to Read. 2��	����������
�����
��������

)���������*�!!*�136-150. 

 

National Center for Educational Statistics (2003). The nation’s report card: Fourth-grade reading 

2003. Retrieved May 5, 2006 from http://nces.ed.gov/nationsreportcard/pdf/main 

2005/2006451.pdf. 

 

O’Connor, R. E., Notari-Syverson, A., & Vadasy, P. (1996). Ladders to Literacy: The effects of 

teacher-led phonological activities for kindergarten children with and without disabilities. 

+
���������&����	��*�6,*�117–130. 

 

Perfetti, C. A., Beck, I.,  Bell, L. C., & Hughes, C. (1987). Phonemic knowledge and learning to 

read are reciprocal: A longitudinal study of first grade children. /�		���=�����	�

4��	��	��*�,,*�283-319. 

 

Phillips, B. M., Lonigan, C. J., & Wyatt, M. (2005). Predictive validity of the Get Ready to 

Read! screener: Concurrent and long-term relations with reading-related skills. 

Manuscript submitted for publication. 

 

Scarborough, H. S. (1989). Prediction of reading dysfunction from familial and individual 

differences. 2��	���������
�����������
����"�*�3 *�101-108. 

 

Schatschneider, C., Carlson, C. D., Francis, D. J., Foorman, B. R., & Fletcher, J. M. (2002). 

Relationship of rapid automatized naming and phonological awareness in early reading 

development: Implications for the double deficit hypothesis. 2��	����������	���"�

����(�������*�,.*�245–256. 

 

Silberglitt, B., & Hintze, J. (2005). Formative assessment using CBM-R cut scores to track 

progress toward success on state-mandated achievement tests: A comparison of methods. 

2��	����������
�����
��������)���������*�!,*�304-325. 

 

Snow, C. E., Burns, M. S., & Griffin, P. (1998). �	�������"�	�����"������
��������������"�


����	��% Washington, D.C.: National Academy Press. 

 

Spira, E. G., & Fischel, J. E. (2005). The impact of preschool inattention, hyperactivity, and 

impulsivity on social and academic development: A review. 2��	�������&��������
����"��

�������
����	�*�-6071*�755-773. 

 



   

 44

Stanovich, K. E. (1988). Explaining the differences between the dyslexic and the garden-variety 

poor reader: The phonological-core variable-difference model. 2��	����������	���"�

����(�������*�! , 590-612. 

 

Stanovich, K. E., & Siegel, L. S. (1994). Phenotypic performance profile of children with 

reading disabilities: A regression-based test of the phonological-core variable-difference 

model. 2��	���������
�����������
����"�*�36, 24-53. 

 

Stecker, P. M., & Fuchs, L. S. (2000). Effecting superior achievement using curriculum-based 

measurement: The importance of individual progress monitoring. ���	���"�����(��������

�����	
�������	�
��
�*� .0,1*�128-134. 

 

Stevenson, H. W., & Newman, R. S. (1986). Long-term prediction of achievement and attitudes 

in mathematics and reading. &����������������*�.7*�646-659. 

 

Storch, S. A., & Whitehurst, G. J. (2002). Oral language and code-related precursors to reading: 

Evidence from a longitudinal structural model. �����������������
����"�, ,3, 934-947. 

 

Sulzby, E., & Teale, W. (1991).Emergent literacy. In R. Barr, M. Kamil, P. Mosenthal, & P. D. 

Pearson (Eds.), B���(��#����	�����"�	����	
��(Vol. 2, pp. 727-758). New York: 

Longman. 

 

Swets, J. A., Dawes, R. M., & Monahan, J. (2000). Psychological science can improve 

diagnostic decisions. ���
����"�
����
���
������������(��
�����	���*� 0 1*�1-26. 

 

Teale, W. H. & Sulzby, E. (Eds.). (1986). ��	"��������	�
�8�9	����"�����	�����"%�Norwood, 

New Jersey: Ablex. 

 

U.S. Census Bureau (2000). C�������������&������!???%�Retrieved April 8, 2006, from 

http://www.census.gov. 

 

Wagner, R. K., & Torgesen, J. K. (1987). The nature of phonological processing and its casual 

role in the acquisition of reading skills. ���
����"�
���5�������*� ? *�192-212. 

 

Wagner, R. K., Torgesen, J. K., & Rashotte, C. A. (1994). Development of reading-related 

phonological processing abilities: New evidence of bidirectional causality from a latent 

variable longitudinal study. �����������������
����"�*�,?*�73-87. 

 

Waternaux, C. M. (1976). Asymptotic distribution of the sample roots for a nonnormal 

population. 5�����	�#�*�6,0,1*�639-345. 

 

Whitehurst, G. J. (1991). ����$&���Get Ready to Read! �
	�����"��������
���
���	���	� (Tech. 

Rep.). Stony Brook, NY: The State University of New York at Stony Brook, National 

Center for Learning Disabilities. 

 



   

 45

Whitehurst, G. J., Falco, F. L., Fischel, B. D., Valdez-Manchaca, M. C., & Caufield, M. (1988). 

Accelerating language development through picture book reading. ��������������

���
����"�*�!-0-1*�552-559. 

 

Whitehurst, G. J., & Fischel, J. E. (2000). Reading and language impairments in conditions of 

poverty. In D. V. M. Bishop & L. B. Leonard (Eds.), ����
���������"��"�������	������

���
����	��8�&�����*�
��	�
��	����
�*�����	���������������
����(pp.53-71). New York: 

Psychology Press. 

 

Whitehurst, G. J., & Lonigan, C. J. (1998). Child development and emergent literacy. &�����

�����������*�6>0,1*�848-872. 

 

Whitehurst, G. J., & Lonigan, C. J. (2001). ��������������������
	�����"�����%�New York: 

National Center for Learning Disabilities. 

 

Whitehurst, G. J., Zevenbergen, A. A., Crone, D. A. Schultz, M. D., Velting, O. N., & Fischel, J. 

E. (1999). Outcomes of an emergent literacy intervention from Head Start through second 

grade. 2��	���������
�����������
����"�*�> *�261–272. 

 

Wolfle, L. M. (1985). Postsecondary educational attainment among Whites and Blacks. 

)��	�
�����
�������������	
��2��	���*�!!0-1*�501-525. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



   

 46

���
���������������

 

��#�4                            Shauna Brook Wilson 

�5  "��!!����4�����������Department of Psychology 

                                       Florida State University 

                                       Tallahassee, FL 32306 

�

� #���!!����4������������403 Hayden Drive; Apt #133 

    

 Tallahassee, FL 32304 

��"��5 ��4                    912-481-1794 

�%#��"4��������������������������wilson@psy.fsu.edu 

	���� 6�����54               April 23, 1982 

�"���� 6�����54��������������Charleston, South Carolina 

�!����� �4�

M.S. Clinical Psychology: Florida State University, Tallahassee, Florida (December 2007) 

B.S. Biology: Georgia Southern University, Statesboro, Georgia (December 2003)  

� � ��7��8��!�7���!��5 "��"$���#&���5���4�

��������/��(�	, Society for a Science of Clinical Psychology, 2007 – Present. 

 

�	���������������)��������, American Psychological Association, 2006 – Present.  

 

��������/��(�	, Graduate Student Teaching Association, Society for the Teaching of 

Psychology, 2006 – Present. 

 

������, Predoctoral Interdisciplinary Research Training Program, 2005 – Present. 

 

�	���������������)��������, Association for Psychological Science, 2005 – Present. 

�

9��;��9������)��	�
���9����*�!6
��
�������*�2007 

 

Consulting Reader, ���
����"�
�������	��*�Volume 99 (2006) 



   

 47

����&���
����	;������* 2005 – 2006. 

 

��
������, Omicron Delta Foundation Scholarship, 2005 

 

/��(�	, Psi Chi Honor Organization, inducted 2003 

����%��(��8�!������"��4�

Wilson, J. H., & ��"� �7�*��* (in press). The first day of class affects student motivation: An 

experimental study. ���
���"�������
����"�. 

�

��"� �7�*��*, McIntosh, W. D., & Insana, S. P. (2007). Dating across race: An examination of 

African American Internet personal advertisements. 2��	�������5��
#��������*�,7061*�964-

982. 

�

��"� �7�*��*, & Kennedy, J. H. (2006). Helping behavior in a rural versus urban setting: 

Professional and casual attire. ���
����"�
�������	��*�>3*�229-233. 

�������5������ )����4�

Lonigan, C. J., Anthony, J. L., Phillips, B. M., Purpura, D., McQueen, J., & ��"� �7�*��* 

(2007). ��������	������	��
������������"�
����	�
�����"��(����������������	�	������������

��
�(���	�*�"���	���
�"��������(�������*������	����#������"�% Manuscript submitted for 

publication. 

�

��"� �7�*��*, & McIntosh, W. D. (2007). �����"��
	����	�
�8�)���+�������������&��
������

����	������	����������	���������%�Manuscript submitted for publication.��

�

Dawson, B. L., McIntosh, W. D., Scott, A. J., & ��"� �7�*��* (2007). 9�����"��������������
	����

	�
�8������	��
�������"�������+������������	���+�����������������% Manuscript 

submitted for publication.  

 

��"� �7�*��*, & Lonigan, C. J. (2007). ��	"��������	�
���
	����	����	��	��
�����
����	��8�)��

�������������������������������������������������	�������������������������
���	�%��

Manuscript in preparation.�

 

��"� �7�*��*, & Lonigan, C. J. (2007). )�B�=���
�	���(������	������	������������
�������

��

����������	"��������	�
������	�������%�Manuscript in preparation.�

 

Lonigan, C. J., McQueen, J. D., ��"� �7�*��*, & Purpura, D. J. (2007). &����	������������

�����������������)$)�����������)$)�=&����������������������
�����������+���������

���	������% Manuscript in preparation. 

 

Lonigan, C. J., ��"� �7�*��*, Purpura, D. J., McQueen, J. D., & Guerrero, C. (2007). �����"�
�

	�����"*��������"�
������	�����*����������	�#������"�8����
��������	������	"����

����	�
������	�������������	��
�����	�% Manuscript in preparation.�



   

 48

��"� �7�*��*, McIntosh, W. D., and Insana, S. P. (2007). �����"��
	����	�
�8�)���+�������������

B������
�����	������	����������	���������%�Manuscript in preparation.��

 

McIntosh, W. D., & ��"� �7�*��*�(2007). �����"��
	����	�
�8�)���+�������������)���������	����

��	����������	���������%�Manuscript in preparation.�

���������� ��4�

��"� �7�*��*7�& Lonigan, C. J. (2007, August). )���������������������	��
��������	"����

����	�
���
	����	�%�Poster presented at the meeting of the American Psychological 

Association, San Francisco, California. 

�

��"� �7�*��*7 Purpura, D. J., & Lonigan, C. J. (2007, June). 5������	��	�(���������	��
����8�

���������	���
��
�"����������
����D�Poster presented at the meeting of the Institute of 

Education Sciences, Washington, DC. 

 

LaVenia, M., ��"� �7�*��*7�Purpura, D. J., Lonigan, C. J., & Lang, L. H. (2007, June). ���
������


��
���"�������
��	�(������	�����������������
����%�Poster presented at the meeting of 

the Institute of Education Sciences, Washington, DC. 

 

Goldwyn, S. M., ��"� �7�*��*7�Lonigan, C. J., & Hassler-Lang, L. (2007, May). &����	��;��

���	��
����������	���"8��������������	D Poster presented at the meeting of the 

Association for Psychological Science, Washington, DC. 

�

��"� �7�*��*7�Goldwyn, S. M., & Lonigan, C. J. (2007, April). ����	����@��"������+��	����@��"�

(������	�����#����	"�	���8������
���������	�	�����"�����������
������������	��"�����

��������	���
����%�Poster presented at the Florida Reading Research Conference, Tampa, 

Florida. 

�

��"� �7�*��*, & Wilson, J. H.�(2006, August). ��	����������
�������#����	�����������	������% 

Poster presented at the meeting of the American Psychological Association, New 

Orleans, LA. 

�

Wilson, J. H., & ��"� �7�*��* (2006, August). The first day of class: Rethinking our approach. 

In W. Buskist (Chair), ��	����������
�����E����	�
��������	����	������"���������"%�

Symposium conducted at the meeting of the American Psychological Association, New 

Orleans, LA. 

 

��"� �7�*��*, & Lonigan, C. J. (2006, June). ����	�����"�����
��
�		���������	���
��������������

����������	"��������	�
���
	����	�% Poster presented at the meeting of the Institute of 

Education Sciences, Washington, DC. 

 

Lonigan, C. J., ��"� �7�*��*, McQueen, J. D., & Purpura, D. J. (2006, June). �������������

�	��
�����
�		�
������	��	������"���	�������	�
���#��������
����	�����=	��#���	�	�����"�

�����
������% Poster presented at the meeting of the Institute of Education Sciences, 

Washington, DC. 



   

 49

��"� �7�*��*, & Lonigan, C. J. (2006, May). �����)�B�=���
�	���(������	�����	��������

����
��������

��������	��
������
�����
�����	��������D Poster presented at the meeting of 

the Association for Psychological Science, New York, NY. 

�������5��9��������4�

�	������������	
��)��������, Florida State University with Dr. Christopher J. Lonigan, Ph. D., 

August 2005 – Present. 

/����	��������������	
�* Florida State University under the supervision of Dr. Christopher J. 

Lonigan, Ph.D., August 2005 – Present.  

�	������������	
��)��������, Georgia Southern University with Dr. William McIntosh, Ph.D., 

August 2004 – July 2005. 

�	������������	
��)��������, Georgia Southern University with Dr. Janice Kennedy, Ph.D., 

August 2004 – July 2005.  

�����	
��)��������*�Georgia Southern University with Dr. Janice Kennedy, Ph.D., January 2004 

– May 2004. 

�"�����"��9��������4�

���
����"�
����	�����*�Florida State University under the supervision of Dr. Thomas Joiner, 

Ph.D., April 2007 – Present. 

���
����"�
�����	�����, Florida State University under the supervision of Dr. Natalie Sachs-

Ericsson, Ph.D., January 2007 – April 2007. 

���
����"�
�����	�����, Florida State University under the supervision of Dr. Jeanette Taylor, 

Ph.D., August 2006 – December 2006. 

&�������	*������	��	���������	�"	�������	�����*�The State University of New York at 

Buffalo under the supervision of Dr. William Pelham, Ph.D., May 2004 – August 2004.��

 


	The Florida State University
	DigiNole Commons
	8-8-2007

	Emergent Literacy Screeners for Preschool Children: An Evaluation of Get Ready To Read! and Individual Growth and Development Indicators
	Shauna Brook Wilson
	Recommended Citation



