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ABSTRACT 

Vocabulary knowledge is a critical aspect to an individual’s ability to read, communicate, 

and acquire new knowledge.  Deficits in vocabulary knowledge, which may appear as early as 

one year of age, are long-lasting and are associated with a number of negative academic 

outcomes (e.g., Biemiller & Slonim, 2001; Beitchman, Jiang, Koyama, Johnson, Escobar, 

Atkinson, Brownlie, & Vida, 2008.; Pearson, Hiebert, & Kamil, 2007). Understanding the 

developmental trajectory of vocabulary acquisition may permit early, targeted intervention to 

reduce or prevent costly vocabulary deficits.  Current work on vocabulary acquisition calls for 

better understanding of what words children know, when children will learn certain words, and 

how well those words will be known.  Biemiller and Slonim’s work (2001) laid promising 

groundwork for answering such question in their examination of root word vocabulary 

knowledge and the evidence for sequential order in word acquisition in children grades K-6.  The 

current study sought to explore the depth and breadth of preschool vocabulary knowledge by 

extending the work of Biemiller and Slonim to a non-reading preschool sample.  Preschool 

children ages 3-5 were evaluated using the newly developed Preschool Assessment of 

Vocabulary: Expressive and Receptive (PAVER); this measure is unique in that it tests the same 

vocabulary word in both the expressive and receptive format.  The findings of the study indicate 

that expressive and receptive approaches to vocabulary assessment are not interchangeable; both 

approaches were significantly associated with children’s emergent literacy skill. 
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INTRODUCTION 

In the continuing challenge to prevent and remediate deficits in literacy skills, vocabulary 

has emerged as a fundamental target for prevention and intervention.  Early vocabulary deficits 

are long-lasting (e.g., Biemiller & Slonim, 2001; Beitchman, Jiang, Koyama, Johnson, Escobar, 

Atkinson, Brownlie, & Vida, 2008; Blatchford, Burke, Farquhar, Plewis, & Tizard, 1987; Ewers 

& Brownson, 1999) and have significant negative effects on a range of literacy and academic 

skills (Becker, 1977; Chall, Jacobs, & Baldwin, 1990; McDowell, Lonigan, & Goldstein, 2007; 

Pearson, Hiebert, & Kamil, 2007).  Vocabulary deficits typically surface prior to elementary 

school (Biemiller, 2003), making it essential to understand the early development of vocabulary 

skills and to identify accurate methods of assessing these skills to prevent or reduce negative 

outcomes on literacy and other academic outcomes. 

Learning to read and write begins long before children enter formal education.  The 

importance of understanding early literacy is underscored by the prevalence of reading 

difficulties.  Approximately one-third of children are estimated to have significant difficulty 

learning to read (Adams, 1990; National Center for Education Statistics, 2011) and between 12 

and 15% of children developing a reading disability (Hawke, Olson, Willcut, Wadsworth, & 

DeFries, 2009).  The National Center for Education Statistics investigation in reading (2011) 

found that only one-third of students in fourth and eighth grades performed at or above a 

proficient level.  The core components to developing literacy—known as emergent literacy 

skills—are observable in preschool children, when most children are not yet reading.  As 

described by Whitehurst and Lonigan (1998), emergent literacy skills include the child’s 

phonological awareness, knowledge of print, and oral language ability.  Phonological awareness 

refers to a child’s ability to identify and employ the sounds of spoken language.  Print knowledge 
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addresses a child’s understanding of how printed language is written and organized.   Oral 

language represents a child’s vocabulary, the ability to understand words, and the ability to use 

words for communication.  

These early markers have been found to have stability in predicting later reading skill 

(e.g., Lonigan, Burgess, & Anthony, 2000; Lonigan, Schatschneider, & Westberg, 2008) and 

have garnered much attention as an area for early identification of children at-risk for learning 

disabilities and academic difficulty.  The National Early Literacy Panel Report (NELP, 2008) 

suggested that both code-related and meaning-related skills present in the emergent literacy 

period are essential to the acquisition of reading.  Code-related skills (skills related to decoding 

words, e.g., phonological awareness and print knowledge) may be most relevant to early literacy, 

whereas meaning-related skills (skills associated with oral language) may be most relevant to 

later, more complex literacy (Lonigan, 2006; Storch & Whitehurst, 2002).  The NELP Report 

also identified alphabet knowledge, phonological awareness, phonological short term memory, 

writing, and rapid naming of letters, digits, objects, and colors as variables of emergent literacy 

consistently related to later literacy. 

Limited vocabulary knowledge is related to poorer outcomes in many literacy-skill areas, 

making it of particular interest for targeted instruction.  Vocabulary deficits are predictive of 

deficits in phonological awareness (McDowell et al., 2007).  Low vocabulary skill has been 

linked to poor reading comprehension (e.g., Chall et al., 1990; National Center for Education 

Statistics, 2012).  In particular, it has been suggested that declines observed in Grade 3 and 

Grade 4 reading comprehension are largely attributable to vocabulary deficits (Becker, 1977).  

Further, oral vocabulary along with letter identification and handwriting at age 3 has been shown 

to account for up to 40% of reading achievement skills at age 7 (Blatchford et al., 1987).  As 
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concluded in the National Early Literacy Panel Report (2008), vocabulary provides a foundation 

on which more complex literacy skills are built.   

Word knowledge expands quickly between ages 1 and 6 years of age, when an estimated 

2 to 5 words a day are gained on average (e.g., Anglin, 1993; Biemiller & Slonim, 2001).  At 1 

year of age, children are estimated to produce less than 25 words.  By 30 months, the average 

child is estimated to produce around 500 words, and, at age 6 years, children know 

approximately 2,900 words (Biemiller & Slonim, 2001; Fenson, Dale, Reznick, Bates, Thal, & 

Pethick, 1994).  Between Grade 1 and Grade 12, it is estimated that children acquire 

approximately 45,000 words (Nagy & Anderson, 1984).   

Children exhibiting early vocabulary deficits are likely to remain behind typically 

developing peers into elementary school and even early adulthood (Beitchman et al., 2008; 

McDowell et al., 2007; Pearson et al., 2007).  The discrepancy between children exhibiting early 

delays and children performing at a normative level widens across development (e.g., Ewers & 

Brownson, 1999).  With vocabulary, this discrepancy is observable at a young age, as 

demonstrated by Fenson et al. (1994).  They found individual differences in vocabulary 

knowledge beginning at 1 year of age, with children in the lowest performing quartile producing 

less than 10 words and children in the top quartile producing around 20 words.  Six months later, 

the bottom quartile of children produced around 20 words, whereas the top quartile of children in 

the sample was estimated to produce 110 words.  Similar patterns of delay have been observed 

with elementary school children.  For instance, in Biemiller and Slonim’s work (2001) with 

children in Grade 1, those scoring in the lowest quartile of word knowledge knew approximately 

1,100 words, whereas those scoring in the highest quartile knew approximately 4,000 words.   In 

Grade 2, children in the lowest quartile knew only 3,000 words on average--less than their 
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advanced peers knew the previous year.  In contrast, children in the highest quartile knew 

approximately 7,100 words.  In Grade 5, the lowest quartile of children knew about 6,600 words, 

and the highest quartile of children knew about 10,000 words.  By these estimates, children 

performing in the lowest quartile of word knowledge during Grade 5 know, on average, 

approximately the same number of words as their more advanced peers knew three years earlier.  

Such delays in vocabulary may even last into adulthood, as recent evidence suggests that speech 

or language deficits at age 5 account for 75% of vocabulary deficits observed at age 25 

(Bietchman et al., 2008).   

Several theories have been proposed to explain the processes of acquiring vocabulary, 

particularly in young children who are not yet reading.  For instance, it has been suggested that 

children acquire new words through incidental learning.  That is, by using the context 

surrounding a new word, children will naturally begin to perceive the meaning of the word (e.g., 

Ewers & Brownson, 1999; Jenkins, Stein, & Wysocki, 1984).  This type of vocabulary learning 

may require several exposures to the context and the new word or active engagement with the 

new word, such as through dialogic reading (e.g., Brett, Rothlein, & Hurley, 1996; Ewers & 

Brownson, 1999).  Another theory proposes that children rapidly detect the differences between 

known words and novel words, gaining a rough grasp of the word’s meaning after only minimal 

experience with the new word through a process known as fast mapping (e.g., Carey & Bartlett, 

1978; Wilkinson & Albert, 2001). 

Across theories, adequately explaining how vocabulary is acquired seems to demand an 

understanding of what words children know, when they have learned a word, and how well the 

word is known.  The what and when of vocabulary acquisition may be clarified by an 

encouraging area of research that explores the sequential order of vocabulary development, 
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making it possible to identify what words are likely to be known by a certain point in 

development.  Dale and O’Rourke (1981), for example, tested 44,000 words in a large sample of 

students in grade 4, 6, 8, 10, and 12, and a small sample of adults.  If between 67-84% of the 

students in a grade knew the meaning of a particular word, that word was considered to be 

“known” by that grade level.  The findings led to the development of the Living Word 

Vocabulary (LWV), an index of the words known at each grade level, ordered by the word’s 

difficulty (Dale & O’Rourke, 1981).  This work suggests that words are acquired somewhat 

sequentially in that a child would be expected to know most of the words in his or her current 

grade level before knowing many words of the next highest grade level.  Biemiller and Slonim 

(2001) more closely examined the sequential nature of vocabulary acquisition using root words 

found in the LWV.  Root words, which represent the most basic variant of a word, were studied 

because they serve as the foundation for more complex word knowledge.  For example, “if plan 

is understood (as a verb), plan (as a noun), planning, planned, unplanned, and so on may also be 

understood” (Biemiller & Slonim, 2001, p. 498).   Biemiller and Slonim successfully extended 

the LWV to identify words at Level 2, estimated the number of root words known for children in 

Grades K-5, and estimated growth in overall word knowledge occurring between grades.  The 

study also indicated that words are learned in a relatively sequential pattern, such that it may be 

possible to estimate what words an individual child is likely to learn next.  

Findings on the sequential nature of vocabulary acquisition have promising implications 

for practical use in both research and classroom practice.  Specifically, identifying a sequence of 

acquisition offers a way to anticipate what a child should learn next given the current level of 

knowledge.  For example, Beck, McKeown, and Omanson (1987) have developed a widely used 

three-tiered approach to categorizing words, where words falling in the second tier for the child’s 
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level—those words that are less frequent labels for commonly encountered concepts—make the 

ideal targets for instruction.  Biemiller suggested that assessments can be used to pinpoint a 

child’s word knowledge and that curriculum could be used to teach to what words a child must 

learn next in the developmental sequence (e.g., Biemiller, 2003; Biemiller, 2006; Biemiller & 

Slonim, 2001).  Such a theoretical approach, one based on identifying target vocabulary words to 

be learned relatively systematically, could be particularly relevant for early identification and 

prevention of vocabulary delays.    

The use of assessments to identify early skills deficits has become increasingly relevant 

as schools work to prevent and intervene on potential academic difficulties.  In particular, 

Response to Intervention (RTI) has guided attention to the teachers’ ability to recognize 

struggling children and adapt instructional practices to suit the child’s need (e.g., Ball & 

Gettinger, 2009; Coleman, Buysse, & Neitzel, 2006).  This approach to education encourages 

periodic assessment and individualized instruction to improve identification and intervention for 

preschoolers at risk for academic difficulties.  Teachers must know how to monitor students’ 

progress using assessment tools and how to teach in a way that is responsive to a child’s current 

level (Neuman, Copple, & Bredekamp, 2000).  Assessments of emergent literacy skills that are 

viable for use in a preschool classroom setting are necessary to accomplish the goals of such an 

educational model. 

There are several approaches to measuring vocabulary in current use.  In some cases, 

parents or teachers are asked to make estimates of a child’s word knowledge (e.g., Ring & 

Fenson, 2000).  For example, the MacArthur-Bates Communicative Development Inventory 

(Fenson, Pethick, Renda, Cox, Dale, & Reznick, 2000) asks the adult to answer whether the child 

understands a word or is able to both understand and produce this word.  With regard to parent or 
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teacher reports of vocabulary, it is important to note that some evidence suggests that as much as 

one-third of a child’s vocabulary is spoken either only in the school or only in the home (Marvin, 

Beukelman, & Bilyeu, 1994).  Thus, although parent or teacher reports on vocabulary may 

provide a convenient source of information, it is possible that relying solely on one such method 

may not fully capture a child’s knowledge.   

In contrast to parent or teacher reports, measures have also been developed to assess 

vocabulary directly.  Two approaches to this form of measurement have been established, one 

which evaluates expressive vocabulary and one which evaluates receptive vocabulary.  

Expressive vocabulary tasks require that the child respond with the target word when prompted 

to label a test image.  Receptive vocabulary tasks require the child to select the correct response 

that matches the target word among several foil responses.  The child is read the target word and 

asked to choose the image that best illustrates the word.  In short, expressive tasks involve the 

child actually producing the target word whereas receptive tasks involve distinguishing the target 

word among foils.  Commonly used measures of expressive vocabulary include the Test of 

Preschool Early Literacy (TOPEL; Lonigan, Wagner, & Rashotte, 2007) and the Expressive One 

Word Picture Vocabulary Test (EOWPVT; Gardner, 1990); a popular receptive vocabulary task 

is the Peabody Picture Vocabulary Test (PPVT; Dunn & Dunn, 1981).   

Although both approaches are prominent in the literature, few comparisons of expressive 

and receptive vocabulary testing are available, and conclusions from the few studies comparing 

the two approaches are mixed (e.g., Cabel, Justice, Konold, & McGinty, 2011; Chiappe, 

Chiappe, & Gottardo, 2004; Leyva, Sparks, & Reese, 2012; Roskos, Ergul, Bryan, Burstein, 

Christie, & Han, 2008; Wise, Seveil, Morris, Lovett, & Wolf, 2007).  It has been suggested that 

the two approaches may be influenced by different literacy practices; for instance, expressive 
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vocabulary performance may be more influenced by active or dialogic reading practices than is 

receptive vocabulary (Sénéchal, 1997).  Expressive tasks appear to offer a glimpse into the depth 

of a child’s word knowledge—if the child can easily retrieve a word and respond to a prompt, 

they may be presumed to both understand and use the word.  However, such tasks can be more 

time consuming than receptive tasks.  Receptive tasks, in contrast to expressive tasks, may be 

more easily administered and simpler to explain to young children.  Relative to expressive tasks, 

though, receptive tasks may not fully capture how well a child knows a word because the child 

must only identify one of several possible stimuli.  More research is needed to determine whether 

the two approaches are interchangeable when assessing young children’s vocabulary.     

To improve child outcomes and research methodology in preschool vocabulary 

development, several key areas must be addressed.  First, it is essential to assess potential 

differences in results when measuring vocabulary based on the measurement approach (i.e., 

expressive vs. receptive testing).  Further, greater understanding is needed concerning what 

words preschool children know and the extent of that word knowledge.  With such information, 

it may be possible to recognize children at risk for vocabulary delays and identify what words 

should be targeted for instruction to reduce the negative effects of vocabulary deficits.  In 

Biemiller and Slonim’s study (2001), the authors encouraged an extension of root word 

vocabulary sequencing to children who were not yet reading and concluded that “…the simplest 

way to reduce vocabulary differences apparent in Grade 2 or 3 would be to make some effort to 

foster vocabulary growth in preschool and early primary years” (p. 512). 

The goals of the current study were to compare two approaches to measuring early 

vocabulary, to assess the depth and breadth of preschoolers’ word knowledge broadly, and to 

extend Biemiller and Slonim’s (2001) work with root word vocabulary to a preschool sample.  
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Specifically, the goals of the study included making a comparison between children’s 

performance on receptive and expressive vocabulary tasks, estimating the size of preschoolers’ 

root word vocabulary knowledge, and estimating the period of root word acquisition for the 

words tested.  The primary hypotheses were that children’s average receptive vocabulary scores 

would be significantly higher than average expressive vocabulary scores; children would have a 

higher root word vocabulary when the estimate was based on receptive vocabulary performance 

than when the estimate was based on expressive vocabulary performance; and root word 

vocabulary size would be significantly associated with child age, such that older children would 

know more words.  In addition, it was hypothesized that test words would show a relative 

ordering of difficulty, such that words highest on LWV level and percent correct would be the 

easiest for the preschoolers.  Further, it was hypothesized that preschool children would meet the 

Living Word Vocabulary criteria for “known” words (i.e., 67-84% of sample providing correct 

response) for more than 15% of the items.  In Biemiller and Slonim’s (2001) work with 

kindergarten students (M-age 69.2 months), approximately 15% of words presented orally as a 

multiple-choice item were categorized as “known” for kindergartners; it was anticipated that by 

pairing images with an orally presented item, children in this study would appear to “know” 

more than the children sampled by Biemiller and Slonim. 
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METHOD 

Participants 

 Preschool children were recruited from 14 preschools in the Tallahassee area to 

participate in this study.  Facility directors agreed to have their center participate in the project. 

Parents signed informed consent forms, and children gave verbal assent to participate.  There 

were 199 children initially enrolled in the study.  Four children were unable to participate 

because they left their preschools prior to testing, and three children met with a member of the 

research team but were ultimately unable to participate due to limited English proficiency.  The 

final sample included 91 boys and 101 girls, and the average age of these children was 53 

months (SD = 7.69 range = 36 - 68 months).  The sample was racially diverse, with 57.3% of the 

sample identified as White, 19.3% identified as African American/Black, 11.5% as Asian, 4.2% 

as Latino/Hispanic, and 7.8% as “other” or of multiracial background. 

 Parents, typically the child’s mother (89.6% of respondents), provided background 

information on their child at the time of consent.  Most children had attended at least one other 

preschool prior to their current preschool (41.3% attended one previous preschool, 41.8% 

attended two previous preschools), and the majority of students had been enrolled in the current 

preschool at least six months (89.4% had been enrolled six months or longer).  Ten percent of the 

children were identified by parents as learning English as a second language (ESL).  Of the ESL 

students, 90% of parents believed their child to have satisfactory English proficiency.  The 

majority of ESL students spoke an Asian language as their primary language (83.6% spoke 

Asian languages such as Chinese, Korean, Hindi, or Tagalog; 11.1% spoke Spanish; 5.6% spoke 

French).   
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 Parents were asked to rate their child’s skill in five different psychoeducational domains, 

including communication, alphabet knowledge, counting, social skill, and behavior.  On average, 

parents believed their child to be slightly above average in each domain.  Approximately 19% of 

parents reported having specific psychoeducational concerns about their child.  Sample-wide, 

15.7% of parents expressed concerns about Attention-Deficit/Hyperactivity Disorder, 10.4% 

about learning disabilities, 8.8% about Oppositional Defiant Disorder (ODD), 7.9% about 

Autism Spectrum, 7.3% about intellectual disability, and 2.0% about speech/language 

development.  Of parents who reported having concerns about their child’s psychoeducational 

functioning, 44.7% had reported having consulted with a doctor or other professional.  Just one 

child was reported as having an existing psychoeducational diagnosis (diagnosis of ODD).   

 Parents also reported on the child’s family characteristics.  A number of parents in the 

study were multilingual, with 23.2% of parents reporting a first language other than English.  

Children in the study generally had parents with high levels of education (mothers: 11.6% held 

an Associate’s/two-year degree, 32.3% held a Bachelor’s/four-year degree, and 33.3% held a 

graduate degree; fathers: 5.2% held an Associate’s/two-year degree, 29.7% held a 

Bachelor’s/four-year degree, and 32.3% held a graduate degree).  The families reported 

household incomes ranged from less than $20,000 per year (N = 23) to over $200,000 per year 

(N = 4); on average, participants’ families indicated having an annual household income of 

approximately $57,500.  Nearly 90% of parents in the study reported currently working in paid 

employment.   
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Measures 

Test of Preschool Early Literacy (TOPEL) 

The TOPEL (Lonigan, Torgesen, Wagner, & Rashotte, 2007) is a test of emergent 

literacy skills.  The test measures print knowledge, phonological awareness, and definitional 

vocabulary, and estimates overall emergent literacy skill.  The TOPEL has been shown to be 

valid as a measure of preschool vocabulary (e.g., McDowell et al., 2007; Lonigan et al., 2007).  

On the Print Knowledge subtest, children are asked to identify written letters and words and 

identify the sounds associated with specific letters of the alphabet.  On the Phonological 

Awareness subtest, items include both blending tasks, on which the child is prompted to combine 

orally presented units of sound into a word, and elision tasks, on which the child is asked to 

identify what is left in a word once specific units of sound have been removed.  On the 

Definitional Vocabulary subtest, children are presented with a picture and first asked to label the 

picture and then to provide a response similar to a definition (e.g., “What is this?  What is it 

for?”). The standard scores of the three TOPEL subtests are combined to create the Early 

Literacy Index (ELI), a standardized score representative of the child’s overall emergent literacy 

ability.   The TOPEL manual reports an overall (i.e., ELI) internal consistency reliability 

coefficient of .96 (Print Knowledge = .95, Definitional Vocabulary = .94, Phonological 

Awareness = .87).  Each component of the TOPEL had interscorer reliability above .90.  The 

corrected criterion-prediction validity coefficients for the overall score and the subtests range 

from .50 to .77 (ELI = .67-.70, Print Knowledge = .77, Definitional Vocabulary = .71, 

Phonological Awareness = .59-.65), which are within an acceptable range.  All three TOPEL 

subtests were administered to children in this study and ELI scores were calculated.   
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Preschool Assessment of Vocabulary: Expressive and Receptive (PAVER) 

The wordlist tested in the PAVER was developed for this study using the Living Word 

Vocabulary (LWV; Dale & O’Rourke, 1981). The LWV provides a comprehensive list of 

vocabulary words matched to student grade level and the percentage of students correctly 

defining the word.  The LWV was established through testing children in grades 4 through 12.  

Individual words were tested across multiple grade levels.  Testing required children to find the 

correct definition for a word out of three multiple choice responses; children in grades K-2 had 

the item and choices read aloud to them, and children in grades 3-12 read a written test item.  

When a sample of at least 200 children in a particular grade level scored between 67% and 84% 

correct on a word the word was assigned to that grade level.  For instance, the word propeller 

was known by 70% of fourth graders tested, so propeller was designated a Level 4 word; the 

word divorcée was known by 84% of sixth graders, so it was designated Level 6.  Biemiller and 

Slonim (2001) extended the LWV to lower grade levels by examining the words that were too 

easy for the fourth grade samples in Dale & O’Rourke’s tests.  The authors presumed that words 

beyond Dale and O’Rourke’s upper boundary (i.e., the 84% knowledge cut-point for Level 4) 

were likely to be known much earlier than fourth grade.  Voice, for example, was known by 90% 

of fourth graders in the LWV sample; when Biemiller and Slonim tested voice, 75% of six-year 

olds knew the word.   

Development of the PAVER wordlist entailed a process similar to that of Biemiller and 

Slonim (2001).  The word sample for the PAVER was not limited to only words very easy for 

fourth graders (i.e., above 84% known) because it was expected that some preschool children 

may comprehend more difficult words.  This was the case in Biemiller and Slonim’s study, 

where some children in the six-year-old kindergarten sample correctly identified words 
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designated up to Level 12.  Therefore, words were selected from the LWV that were designated 

Level 4 and were known by at least 71% of fourth graders.  Establishing this criterion left 4,187 

independent root words in an inventory of words that a preschool child may reasonably be 

expected to know.  From this selection of words, some were removed due to being archaic (i.e., 

bawlbaby) or appearing inappropriate for testing with preschoolers (i.e., murderer).  

Additionally, because of the nature of the tests and the non-reading sample, words were removed 

which could not be depicted through images (i.e., colorblind) or defined verbally (i.e., numbers 

and colors).  The remaining words were then indexed based on their frequency in printed text 

using The Educator’s Word Frequency Guide (Zeno, 1995). Frequency was included as a factor 

in word selection to help insure that the wordlist not only captured a range of difficulty but also a 

range of representation in printed text.   

The PAVER was designed to include two matched, 70-item wordlists, List 1 and List 2, 

such that children in the sample would receive the expressive format of one wordlist and the 

receptive format of the second wordlist.  To create two matched wordlists, 140 words were 

selected for the test in pairs of comparable difficulty and frequency.  In total, 70 word pairs were 

selected, with one word from each pair randomly assigned to be tested on either List 1 or List 2.  

For instance, lemon and dentist are similarly matched in both LWV difficulty (85% correct at 

Level 4) and in word frequency (each appearing approximately five times per million printed 

words); lemon was tested on PAVER List 1 and dentist was tested on PAVER List 2.  The two 

70-item wordlists were representative of the percentage of nouns, verbs, and adjectives observed 

in the LWV; the test word selection is comprised of 57.9% nouns, 25.7% verbs, and 16.4% 

adjectives/prepositions.  
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Each of the 140 test words were matched to a corresponding illustration.  The format of 

items was divided and balanced across children, such that each child was tested with 140 

words—half presented in receptive form and the other half presented in expressive form.  

Children who received one format of List 1 received the alternate format of List 2 so that every 

child was assessed with both expressive and receptive formatted items.  In the receptive portion 

of the test, each test word was paired with three foil illustrations, such that in total there were 140 

sets of illustrations with each set containing a single target word.  For the expressive format of 

the test, each of the illustrated target words was matched to a corresponding verbal prompt, for 

example, “What is the name for this? What do you do with it?”  Figure 1 provides an example of 

the two test formats with the test word draw. 

The TOPEL and the PAVER were administered by the primary investigator and a team of 

undergraduate research assistants.  Research assistants were trained on a standardized 

administration protocol for the tests, and they practiced administering the tests to a partner under 

the supervision of the primary investigator.  Research assistants were permitted to begin testing 

with children in the field after demonstrating at least 90% scoring agreement with the TOPEL 

standardized scores and the primary investigator’s scoring for the PAVER.  All tests were 

double-scored by the primary investigator and another research assistant. 

Throughout testing, many children gave “correct alternative definitions” for PAVER 

items compared to the LWV definition.  These responses were correct, appropriate answers to 

the test item, but were not matches for the definition from the LWV.  For example, children were 

asked what a coach does, targeting the LWV definition that a coach “trains athletes.”  Many 

children apparently understood the concept of coach, but could not relate the exact LWV 

definition; instead, the preschoolers’ answered, for example, that a coach “helps the people play 
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the game” or “teaches them what to do.”  Therefore, an alternative score for the expressive 

vocabulary items (ALT-expressive) was computed for the PAVER expressive items that scored 

these correct alternative definitions as correct even though they did not match the LWV 

definitions.  Four graduate students familiar with the project and experienced in testing 

preschoolers’ language skills joined the primary investigator in re-scoring the PAVER 

expressive vocabulary for ALT-expressive scores.  Using their expertise in this area, each of the 

graduate students independently judged whether a child’s response appeared informed, correct, 

and reasonable with regard to the item prompt.  The team had 94.4% agreement in their scoring 

of ALT-expressive.  Although the primary goal of this project was to assess the function of LWV 

definitions, both LWV and ALT-expressive vocabulary scores are included in results presented 

below as an inclusive representation of preschool vocabulary knowledge. 

Procedure 

Directors of preschools were invited to participate with the aim of identifying a diverse 

sample of child participants.  Preschool directors provided permission for their preschool to 

participate in the study and allowed the research team to distribute study information.  Parents 

received information about the study through a letter and background survey sent home from the 

child’s preschool.  Parents who agree to participate signed the consent form and returned the 

background survey to the researcher.  Children whose parents agreed to participation were 

assessed individually by trained testers. 

Children were assigned to one of four groups to determine their test protocol. Groups 

varied in which version of the test lists they received (e.g., whether List 1 was in expressive or 

receptive format) and in whether they received the TOPEL test session before or after 

completing the PAVER.  This was done to reduce practice and order effects and to allow for  
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  a.  Receptive Presentation 

1. “Which person is making a picture?” (definition score) 
  
2. “Which person is drawing?” (name score) 

 

  

   

 b.  Expressive Presentation 

1. “What is this boy doing?” (name score) 
  
2. “He is drawing.  What do you make 
when you draw?” 

(definition score) 

 
 

  
Figure 1.  Examples of the two item formats used in the PAVER, shown with the test word draw.  The Living Word Vocabulary 
definition for the test word draw is “make a picture.”  Children received either the receptive or the expressive format of a given word. 
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comparisons between both word lists and test formats.  Demographic information and overall test 

performance by PAVER group assignment is shown in Table 1.   

Children were tested across three sessions, each lasting approximately 30 minutes.  

Administering the 140 PAVER items required two sessions; children received the TOPEL in a 

separate session.  The PAVER expressive items involved the child being presented with 

illustrated vocabulary words, one at a time.  For each illustrated word, the child was asked to 

respond to the test administrator’s prompt asking for a label and information about the 

illustration.  The tester assessed if the child provided an accurate label (i.e., name) and 

expressive definition for the word.  The receptive vocabulary items involved the child being 

presented with sets of four illustrations, one of which was the target word.  The tester verbally 

presented the child with a definition and asked the child to point to the corresponding target 

word.  The tester noted which illustration the child selected; if the child was unable to correctly 

identify the target image based on the receptive definition prompt, the tester repeated the item 

using the word’s label.  To reduce the likelihood of children becoming bored or fatigued by 

repetitive item presentation, the PAVER booklet alternated the presentation of expressive and 

receptive items.  Children received 12 receptively formatted items followed by 12 expressively 

formatted items, and so on throughout the 140 words.   The PAVER test procedure resulted in 

each child completing two PAVER test lists, totaling 140 unique vocabulary words (70 receptive 

items and 70 expressive items) per child.  The highest score possible in each PAVER component 

(i.e., expressive vocabulary, receptive vocabulary, and expressive naming) was 70. 
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Table 1               

Descriptive Statistics by PAVER Group Assignment 

 Group A  Group B  Full Sample 
Variable (List 1 EXP-List 2 REC)  (List 1 REC-List 2 EXP)   

n 95  97  192 
% Female 50.5%  54.6%  52.6% 
% White 54.3%  60.8%  57.6% 
% ESL 13.7%  11.3%  12.5% 
Income $53,500  $61,500  $57,500 
               
 Min. Max. Mean (SD)  Min. Max. Mean (SD)  Min. Max. Mean (SD) 

Age (months) 38 68 54.36 (7.45)  36 66 51.82 (7.76)  36 68 53.08 (7.69) 

               

TOPEL Subscales               

DV SS 71 124 103.57 (11.36)  67 127 103.42 (12.39)  67 127 103.49 (11.86) 

PK SS 74 144 109.83 (14.40)  76 142 110.71 (13.61)  74 144 110.27 (13.98) 

PA SS 64 131 104.19 (13.86)  59 135 100.41 (16.81)  59 135 102.29 (15.49) 

ELI SS 66 136 106.84 (12.83)  77 136 105.58 (14.33)  66 136 106.21 (13.58) 

                  

PAVER Composites                  

LWV Comp.(210) 69 132 104.49 (13.94)  52 147 106.85 (25.56)  52 147 105.68 (20.62) 

ALT Comp. (210) 73 150 117.27 (17.15)  56 170 119.59 (29.17)  56 170 118.44 (23.94) 

Note.  PAVER = Preschool Assessment of Vocabulary: Expressive and Receptive.  EXP = Expressive Vocabulary.  REC = Receptive 
Vocabulary.  ESL = English as Second Language.  Income = Approximate Mean Annual Household Income.  Min./Max./Mean = 
Observed Minimum, Maximum, and Mean scores.  TOPEL = Test of Preschool Early Literacy. SS = Scaled Score.  PK = Print 
Knowledge.  DV = Definitional Vocabulary. PA = Phonological Awareness. ELI = Early Literacy Index. LWV Comp. (210) = Living 
Word Vocabulary Composite from PAVER, maximum score possible 210.  ALT Comp. (210) = ALT-Scored Composite from 
PAVER, maximum score possible 210. 
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RESULTS 

Descriptive Statistics 

All children received PAVER Lists 1 and 2 and were assessed on items in the receptive 

and expressive formats.  Children who received List 1 in expressive format received List 2 in 

receptive format (Group A, n = 95).  Children who received List 1 in receptive format received 

List 2 in expressive format (Group B, n = 97).  Total scores were calculated for each child’s 

performance on definitional vocabulary (expressive and receptive types) and on expressive 

naming vocabulary using the definitions provided in the LWV database.  Alternative scores 

(ALT-expressive) were created based on broader definitional criteria for definitional vocabulary 

expressive responses.  A composite variable (LWV Composite) was created to sum a child’s 

scores on the expressive naming vocabulary, receptive vocabulary, and LWV-expressive 

vocabulary components of the PAVER.  A second composite variable (ALT Composite) 

summed the child’s scores on expressive naming vocabulary, receptive vocabulary, and ALT-

expressive vocabulary.  The LWV Composite variable and ALT Composite variable each has a 

maximum score of 210. 

Comparisons Between Child-Level Groups 

Child demographics and test scores relative to children’s group assignment are shown in 

Table 1.  Children assigned to Group A (M-age = 54.36, SD = 7.45) were significantly older than 

those in Group B (M-age = 51.82, SD = 7.76), t(190) = 2.32, p < .05.  No other demographic 

factors varied significantly by PAVER list assignment.  Specifically, children assigned to Group 

A had no differences from those assigned to Group B in gender, t(190) = -.57, p = .57, race, 

t(189) = .92, p = .36, language status, t(190) = .49, p = .63, or reported family income, t(184) = -

1.46, p = .52.   
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A wide range of scores was observed in the full sample.  The TOPEL ELI scores, for 

instance, ranged from the 1st percentile (ELI = 66) to the 99th percentile (ELI = 136).  Overall, 

children performed slightly above expected levels of performance relative to the normative 

sample, as indicated by a mean ELI score at the 65th percentile (ELI M = 106.21, SD = 13.58).  

Children in Group A (M = 106.84, SD = 12.83) did not differ from those in Group B (M = 

105.58, SD = 14.33) on mean TOPEL ELI score, t(189) = .64, p = .52.  On average, children in 

the sample exhibited average definitional vocabulary performance on the TOPEL, with a mean 

definitional vocabulary score at the 58th percentile (definitional vocabulary M = 103.49, SD = 

11.86).   Children in Group A (M =103.57, SD = 11.36) did not differ from those in Group B (M 

= 103.42, SD = 12.39) on mean TOPEL definitional vocabulary score, t(189) = .09, p = .93.  

Group A (M = 104.49, SD = 13.94) did not differ from Group B (M = 106.85, SD = 25.56) in 

overall PAVER performance across lists when comparing the groups’ mean LWV Composite, 

t(190) = -.79, p = .43.  When comparing the groups’ mean ALT Composite, Group A (M = 

117.27, SD = 17.15) and Group B (M = 119.59, SD = 29.17) also were not significantly different, 

t(190) = -.67, p = .51.   

Performance on the TOPEL (ELI) and PAVER was tested for effects of child 

demographics.  Children’s gender had no significant effect on TOPEL ELI, t(189) = -.45, p = 

.66, or PAVER receptive vocabulary, t(190) = -.05, p = .96, expressive vocabulary, t(190) = -.10, 

p = .92, ALT-expressive vocabulary, t(190) = .28, p = .78, or expressive naming vocabulary, 

t(190) = .56, p = .60.  Children’s ESL status had no significant effect on TOPEL ELI, t(189) = 

.53, p = .60, or PAVER receptive vocabulary, t(190) = 1.20, p = .23, expressive vocabulary, 

t(190) = .15, p = .13, ALT-expressive vocabulary, t(190) = 1.72, p = .09, or expressive naming 

vocabulary, t(190) = 1.91, p = .06.  
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There was a significant effect of race, F(4, 189) = 5.86, p < .001, maternal education, 

F(9, 189) = 3.49, p < .001, and income, F(7, 184) = 4.17, p < .001, on children’s TOPEL ELI 

scores.  Race had a significant effect on TOPEL ELI after controlling for income and maternal 

education, F(6, 182) = 6.64, p < .001.  Specifically, comparisons using the Tukey HSD test 

indicated that the mean ELI for African American/Black children (M = 97.05, SD = 13.86) was 

significantly lower than the mean ELI for White children (M = 108.30, SD = 13.00) and Asian 

children (M = 110.09, SD = 13.77).  There was a significant effect of race, F(4, 190) = 2.71, p < 

.05 and income, F(7, 185) = 2.03, p  < .05, on children’s PAVER ALT-expressive scores; no 

significant effect was observed for maternal education, F(9, 190) = 1.02, p = .42.  Race had a 

significant effect on PAVER ALT-expressive scores after controlling for income and maternal 

education, F(6, 183) = 2.14, p = .05.  Specifically, comparisons using the Tukey HSD test 

indicated that the mean ALT-expressive score for African American/Black children (M = 30.11, 

SD = 9.87) was significantly lower than the mean ALT-expressive score for White children (M = 

36.59, SD = 10.39).   There was a significant effect of race, F(4, 190) = 2.54, p < .05 on 

children’s PAVER receptive scores; no significant effect was observed for maternal education, 

F(9, 190) = .88, p = .57 or income, F(7, 185) = .68, p = .69.  Race did not have a significant 

effect on PAVER receptive scores after controlling for income and maternal education, F(6, 182) 

= 1.56, p = .16.  There was a significant effect of maternal education, F(9, 190) = 2.73, p < .01, 

and income, F(7, 185) = 5.72, p < .001, on children’s PAVER expressive naming scores; no 

significant effect was observed for race, F(4, 190) = 1.71, p = .15.  No significant effect was 

observed for race, F(4, 190) = 1.71, p = .15, maternal education, F(9, 190) = .72, p = .69, or 

income, F(7, 185) = 1.67, p = .12, on LWV-scored expressive scores. 
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Comparisons Between PAVER Lists and Test Components 

PAVER scores were examined at the list level and across lists, as shown in Table 2.  For 

each PAVER test component shown in Table 2, children had the opportunity to score a 

maximum of 70 points.  It is important to note that scores from two groups of children (Group A 

and Group B) appear within each PAVER list; within a list the expressive-based scores and the 

receptive scores represent separate samples of children, per the child’s PAVER group 

assignment.  As noted earlier, the two samples of children, Group A (n = 95) and Group B (n = 

97), did not significantly differ in their overall scores on the TOPEL and PAVER.  PAVER List 

1 and List 2 were compared.  The mean expressive naming vocabulary score on List 1 (M = 

26.24, SD = 5.76) was significantly lower than the mean expressive naming vocabulary score on 

List 2 (M = 39.85, SD = 19.15), t(190) = -6.64, p < .001.  The mean receptive vocabulary score 

on List 1 (M = 48.27, SD = 9.70) was significantly lower than the mean receptive vocabulary on 

List 2 (M = 52.13, SD = 6.97), t(190) = 3.07, p < .01.  The mean expressive vocabulary score on 

List 1 (M = 26.13, SD = 5.85) was significantly higher than the mean expressive vocabulary 

score on List 2 (M = 18.63, SD = 5.62.), t(190) = 9.06, p < .001.  The mean ALT-expressive 

vocabulary score on List 1 (M = 38.91, SD = 9.85) was significantly higher than on List 2 (M = 

31.37, SD = 10.35), t(190) = 5.16, p < .001.  Cross-list scores (i.e., the mean performance of all 

children) show the overall performance on each PAVER test component, regardless of the 

PAVER test lists. 

Mean PAVER scores, displayed in Table 2, were evaluated for differences between item 

formats; the results of the mean score comparisons are shown in Table 3.  Paired-samples t-test 

comparisons were made using cross-list data to assess for differences in performance by item 
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format regardless of the list tested.  At the list level, separate groups of children contributed the 

receptive scores and the expressive-based scores; therefore, comparisons of receptive vocabulary  

 

 

Table 2 
    

Descriptive Statistics for PAVER by List     

 List 1 

PAVER Components (max. total score) Min. Max. M (SD) 

Definitions scores     

REC totalb (70) 14 63 48.37   (9.70) 

EXP totala (70) 10 40 26.13   (5.85) 

ALT-EXP totala (70) 16 58 38.91  (9.85) 

NAME-EXP totala  (70) 10 40 26.24 (5.76) 

 List 2 

PAVER Components (max. total score) Min. Max. M (SD) 

Definitions scores     

REC totala (70) 28 64 52.13   (6.97) 

EXP totalb  (70) 3 29 18.63   (5.62) 

ALT-EXP totalb  (70) 4 52 31.37  (10.35) 

NAME-EXP total b (70) 4 63 39.84 (19.15) 

 
Across List 1 and List 2 

PAVER Components (max. total score)c Min. Max. M (SD) 

Definitions scores     

REC total (70) 14 64 50.23 (8.65) 

EXP total (70) 3 40 22.34 (6.84) 

ALT-EXP total (70) 4 58 35.10 (10.77) 

NAME-EXP total (70) 4 63 33.11 (15.72) 

Note.  PAVER = Preschool Test of Vocabulary: Expressive and Receptive.  Max. total score = 
Maximum Score Possible for the PAVER Component.  Min./Max./Mean = Observed Minimum, 
Maximum, and Mean scores.  EXP = Expressive Vocabulary.  REC = Receptive Vocabulary.  
ALT-EXP = Alternate-Scored Expressive Vocabulary. NAME-EXP = Expressive Naming 
Vocabulary. an = 95.  

b
n = 97. 

c
n = 192. 

 

 

and expressive-based scores at the list level were made using independent-samples t-tests.  

Expressive-based scores within list were compared using paired-samples t-tests.  Comparisons in 
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List 1, List 2, and across lists showed that receptive vocabulary scores were significantly higher 

than scores in all expressive-based vocabulary components. 

Mean PAVER scores, displayed in Table 2, were evaluated for differences between item 

formats; the results of the mean score comparisons are shown in Table 3.  Paired-samples t-test 

comparisons were made using cross-list data to assess for differences in performance by item 

format regardless of the list tested.  At the list level, separate groups of children contributed the 

receptive scores and the expressive-based scores; therefore, comparisons of receptive vocabulary 

and expressive-based scores at the list level were made using independent-samples t-tests.  

Expressive-based scores within list were compared using paired-samples t-tests.  Comparisons in 

List 1, List 2, and across lists showed that receptive vocabulary scores were significantly higher 

than scores in all expressive-based vocabulary components. 

 

 

Table 3 

Comparisons Between PAVER Components’ Mean Scores 

    List 1  List 2  Across Lists 

PAVER Scores Compared  df t  df t  df t 
REC - EXP  190 19.19***  190 36.70***  191 50.60*** 
REC - ALT-EXP  190 06.71***  190 16.26***  191 22.51*** 
REC - NAME-EXP  190 19.17***  190 05.88***  191 13.31*** 
EXP - ALT-EXP  094 25.36***  096 21.71***  191 33.05*** 
EXP - NAME-EXP  094 01.00ns*  096 10.67***  191 33.05*** 
ALT-EXP - NAME-EXP  094 23.78***  096 04.08***  191 01.50ns** 

Note.  PAVER = Preschool Test of Vocabulary: Expressive and Receptive.  REC = Receptive 
Vocabulary.  EXP = Expressive Vocabulary.  ALT-EXP = Alternate-Scored Expressive 
Vocabulary. NAME-EXP = Expressive Naming Vocabulary.  Total N Across Lists = 192. 
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Item-Level Analyses 

The two PAVER lists, sorted by list and by item format, were examined at the item-level. 

Several items, when tested in the expressive format, had zero variance because no child 

responded correctly to those items; these items were excluded from the item-level analyses of the 

expressive format.  The lists were first evaluated using classical test theory principles.  

Reliability statistics, including Cronbach’s alpha and the percentage of items with low corrected 

item-total correlations (i.e., < .20; Streiner & Norman, 2008), are presented in Table 4.  Results 

indicated each list/format fell within the range of acceptable-to-good reliability (i.e., a  ≥ 70; 

Salkind, 2010; Weiner, Graham, & Naglieri, 2012).  Low item-total correlations tended to be 

observed more often in the expressive format than in the ALT-expressive or receptive formats.  

Item difficulties (i.e., p-levels) showed a pattern across items indicating that more children 

responded correctly when a word was presented in receptive format than in expressive format; 

across List 1 and List 2, p-levels were higher in the receptive format for 83% of items. 

 

 

Table 4    

Reliability Statistics for PAVER List, by Item Form 

PAVER List Valid Item N Cronbach’s α Percent with ITC < .20 

List 1 Expressive 61 .77 44.3% 
List 1 ALT-Expressive 70 .87 30.0% 
List 1 Receptive 70 .88 27.1% 
List 2 Expressive 60 .76 58.3% 
List 2 ALT-Expressive 70 .89 17.1% 
List 2 Receptive 70 .77 47.1% 

Note.  PAVER = Preschool Test of Vocabulary: Expressive and Receptive.  Percent with ITC < 
.20 = Percentage of Items with Corrected-Item Total Correlations less than .20. 
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Planned analyses included examination of item functioning of the PAVER lists using 

Item Response Theory (IRT).  IRT is a method used to measure latent traits in a model-based 

approach (Lord & Novick, 1968).  An individual’s latent trait, such as vocabulary ability, can be 

related to the probability they will give a particular response on a test.  IRT analyses fit with a 

2PL Model, as planned for the current study, provide a discrimination parameter, a, and a 

difficulty parameter, b. The discrimination parameter assesses how well an item differentiates 

between individuals on the latent trait.  The difficulty parameter assesses how much of a latent 

trait must be exhibited in order for a particular item response to be given.  IRT analyses require 

that the measure be unidimensional (i.e., assesses a single trait).  It is recommended that the first 

eigenvalue generated through exploratory factor analysis (EFA) capture a minimum of 40% of 

the variance in the measure (Reckase, 1979; Sinar & Zickar, 2002) to support unidimensionality.  

Therefore, an EFA was conducted for each PAVER list using Mplus to assess for 

unidimensionality.  The amount of variance explained by the first eigenvalue was below the 40% 

criteria in each list (List 1 Expressive ~= 24%, List 1 Receptive ~= 27%, List 2 Expressive ~= 

27%, List 2 Receptive ~= 17%), indicating that the lists were multidimensional. 

The number of participants per list was low relative to the number of items (e.g., List 1 

Expressive had 61 valid items and n = 92).  To assess whether the item count-to-participant ratio 

was obscuring unidimensionality of the lists, an exploratory procedure was used to test smaller 

item subsets.  PAVER items were sorted into three subsets (two subsets with 23 items, the third 

with 24 items) with subsets comparably matched in estimated word difficulty.  With no changes 

to the number of participants in each list, the item count-to-participant ratio improved; for 

example, the first item subset of List 2 in expressive format had 23 items with n = 90.  However, 

EFAs conducted on each of the subsets of items revealed only minor changes to the variance 
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explained by the first eigenvalue.  The variance explained by the first eigenvalue in these 

exploratory subsets did not meet the 40% criteria to support unidimensionality. 

The focus of the current project was not the full-test function of the PAVER items but 

rather the differential function of test format on each item.  Therefore, although the IRT 

assumption of unidimensionality could not be met, IRT analyses were used to fit a 2PL model 

with maximum likelihood under each list and format.   Appendix A contains tables displaying 

the item-level results (Tables 7-10).  List 1 item-level data, including classical test theory 

statistics and the a and b parameters from IRT analyses, are shown for expressive and receptive 

formats in Table 7, and ALT-expressive and expressive naming formats in Table 8.  List 2 item-

level data is shown for expressive and receptive formats in Table 9, and ALT-expressive and 

expressive naming formats in Table 10.  Due to zero variance on the item, parameters could not 

be calculated for some expressive items; expressive item parameters are provided for 61 items in 

List 1 and 60 items in List 2.  Comparisons were made between each items’ parameters in the 

expressive and receptive formats.  Poor item discrimination (a < .50) was observed in 19 List 1 

receptive items, and 22 List 1 expressive items.  Thirty items in List 1 had item discrimination 

greater than .50 in both the receptive and expressive format; discrimination was higher in the 

expressive format for 16 of the 30 items.  Poor item discrimination was observed in 23 List 2 

receptive items and in 17 List 2 expressive items.   Thirty items in List 2 had item discrimination 

greater than .50 in both the receptive and expressive format; discrimination was higher in the 

expressive format for 16 of the 30 items.  Difficulty parameter values on List 1 were less than 

zero for 34 items in expressive format, and 55 items in receptive format, indicating that on these 

items, the ability level necessary for a child to have a greater than chance probability of a correct 

response was below the mean.  Difficulty parameters on List 1 were greater than zero for 27 
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items in expressive format and 15 items in receptive format.  Difficulty parameter values on List 

1 were less than zero for 25 items in expressive format, and 60 items in receptive format, 

indicating that on these items, the ability level necessary for a child to have a greater than chance 

probability of a correct response was below the mean.  Difficulty parameters on List 1 were 

greater than zero for 35 items in expressive format and 10 items in receptive format.  Overall, 

difficulty parameters for expressive formatted items were nearly equivalent in the distribution 

around zero, with approximately 48% of expressive item difficulty parameters falling below 

zero.  Comparatively, difficulty parameters for receptive formatted items were unbalanced, such 

that approximately 82% of receptive item difficulty parameters fell below zero.  Thus, it appears 

that when comparing the item parameters of the expressive formatted item to the receptive 

formatted item, overall, discrimination varied little between the two formats, but receptive items 

were more likely to have low difficulty (i.e., require less ability level for a correct response).  

Convergent and Discriminant Validity 

Correlational analyses were conducted to assess the relation between the PAVER 

components and the TOPEL subscales.  Child age was significantly correlated with PAVER 

receptive vocabulary, r(192) = .37, p < .001, expressive vocabulary, r(192) = .50, p < .001, and 

ALT- expressive vocabulary, r(192) = .50, p < .001.  Child age was not significantly associated 

with expressive naming vocabulary or TOPEL standard scores.  Partial correlations were used to 

assess whether the relations between the test scores was driven by child age.  Results of analyses 

of convergent and discriminant validity are contained in Appendix B (Tables 11-14).  As shown 

in Table 11, correlations between TOPEL subscales and all PAVER components, overall, 

remained significant after controlling for child age.  Correlations between TOPEL and PAVER 

List 1 are shown in Table 12, and correlations between TOPEL and PAVER List 2 are shown in 



30 

Table 13.  Correlations between TOPEL definitional vocabulary and the PAVER were compared 

to correlations between the PAVER and the other TOPEL subscales.  To support convergent 

validity and discriminant validity, higher correlations should be observed between the PAVER 

and the TOPEL’s Definitional Vocabulary subtest compared to correlations observed between 

the PAVER and the TOPEL Print Knowledge and Phonological Awareness subtests.  

Comparisons between the correlations were done using the Steiger T2 test.  Tests for convergent 

and discriminant validity overall and by PAVER list are shown in Table 14.  Looking at the 

comparisons across lists, the PAVER test component is more associated with the TOPEL 

Definitional Vocabulary subtest than with the TOPEL Print Knowledge or Phonological 

Awareness subtests in four of six comparisons.  PAVER expressive and ALT-expressive forms 

did not perform significantly differently, overall; there was no significant difference between 

PAVER expressive and PAVER ALT-expressive vocabulary relations to TOPEL definitional 

vocabulary, z = -1.16, p = .25.  The relation between TOPEL definitional vocabulary and 

PAVER expressive did not significantly differ from the relation between TOPEL phonological 

awareness and PAVER expressive vocabulary; the same was true for the relations with PAVER 

ALT-expressive vocabulary.  Thus, when examined across the full sample, there is fair support 

for convergent and discriminant validity with regard to PAVER receptive vocabulary; however, 

there was only marginal support in PAVER expressive and ALT-expressive vocabulary. 

Estimates of Root Word Knowledge and Period of Acquisition 

Based on the procedures used by Biemiller and Slonim (2001), the number of total root 

words known by preschoolers in the sample was estimated.  Biemiller and Slonim reported root 

word estimates (RWEs) and the information necessary to calculate the RWE for three samples of 

kindergarten-aged students (M-age = 70.2 months) and one pre-kindergarten sample (M-age = 
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58.7 months).  Children were tested with words in LWV Level 2 through Level 12.  In Biemiller 

and Slonim’s samples of pre-kindergartners and kindergartners, children were unlikely to answer 

answer items correctly beyond LWV Level 4, scoring on average just 5.6% correct.  Thus, given 

the low likelihood for correct responses and the number of items planned for testing, the current 

study tested preschoolers with words in LWV Level 2 and Level 4, and estimated performance in 

Level 6 through Level 12 based on Biemiller and Slonim’s reported outcomes for pre-

kindergarten children.  The pre-kindergarten cohort sampled by Biemiller and Slonim was used 

because it is comparable in age (M-age = 58.7 months) to the sample of the current study (M-age 

= 53.4 months). 

Biemiller and Slonim’s (2001) original equation, RWE = percent correct response × total 

number of root words, was separated into two components to estimate root word performance at 

the low end of the LWV (Level 2 and Level 4) and at the high end (Levels 6-12).  It was reported 

that there are 4,540 independent root words in LWV Level 2 and Level 4 and the pre-

kindergarten cohort scored 29.5% correct on words in Level 2 and Level 4.  Using the original 

RWE equation, Biemiller and Slonim’s pre-Kindergarten children were estimated to know 1,339 

independent root words in Level 2 and Level 4.  Estimates for LWV Level 6 through Level 12 

were based on Biemiller and Slonim’s report of 8,470 independent root words in LWV Level 6 

through Level 12; pre-kindergarten children scored on average 4.5% correct in these levels.  

Using the original RWE calculation, the pre-kindergarten sample is estimated to know 381 

independent root words in the LWV Level 6 through Level 12.  Adding the 5% adjustment 

Biemiller and Slonim made to RWEs for kindergarten students, the pre-kindergarten sample was 

estimated to know, on average, a total of 1,806 independent root words.  Biemiller and Slonim’s 

proposed adjustments decreased relative to the age of the sample; because the current study  
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Table 5 

Estimated Root Word Knowledge by Age Group 

  Age Group 

Variable  1 2 3 4 5 6 

N  15 35 51 51 29 11 
% female  73.30 34.30 56.90 51.00 48.30 81.80 

        
Age Months M 39.37 44.71 50.77 56.96 62.47 66.32 
 (SD) (1.72) (1.67) (1.63) (1.74) (1.72) (0.64) 

        
ELI M 103.40 106.29 105.00 108.41 105.76 106.27 
 (SD) (12.56) (13.690 (13.45) (14.46) (13.97) (11.10) 

        
RWE-EXP Min. 863.57 917.86 1,050.16 1,380.94 1,447.09 1,447.09 
 Max. 2,174.78 2,505.56 2,571.71 3,034.79 2,902.48 2,770.18 
 Mean 1,425.83 1,649.33 1,944.14 1,989.93 2,152.92 2,283.04 
 (SD) (411.71) (326.05) (372.48) (365.98) (323.41) (456.68) 

        
RWE- 
ALT-EXP 

Min. 791.30 1,380.93 1,494.48 1,603.26 1,596.65 1,976.32 
Max. 2,902.48 3,630.18 3,894.80 4,225.57 4,225.57 3,960.95 

 Mean 1,870.86 2,326.00 2,765.92 2,885.58 3,103.82 3,251.30 
 (SD) (565.98) (572.14) (64.00) (596.14) (619.7) (677.94) 

        
RWE-REC Min. 1,314.78 2,505.56 1,976.32 2,902.48 2,571.71 3,299.41 
 Max. 4,556.34 4,490.18 4,424.03 4,688.65 4,556.34 4,357.88 
 Mean 3,158.28 3,543.23 3,670.39 3,952.38 3,986.04 3,786.54 
 (SD) (892.42) (526.25) (584.57) (327.56) (466.58) (388.31) 

Note.  Root Word Estimate (RWE) reflects the approximate number of root words known based 
on PAVER test performance.  ELI = TOPEL Early Literacy Index Scaled Score.  EXP = 
Expressive Vocabulary.  ALT-EXP = Alternate-Scored Expressive Vocabulary.  REC = 
Receptive Vocabulary. 

 

 

extended this work to a younger sample, RWE was adjusted by 2%.  The resulting equation used 

to calculate RWE in the current study is RWE = 1.02(a(4,540) + 381), where a equals the percent 

of correct responses scored in the PAVER.  The RWE was calculated for children’s expressive, 

ALT-expressive, and receptive vocabulary PAVER scores.  Sample-wide, RWEs were lowest 

when expressive vocabulary was used for the calculation (M-RWE = 1,913.02, SD = 422.88), 
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increased when using ALT-expressive vocabulary (M-RWE = 2,700.50, SD = 703.50), and 

highest when using receptive vocabulary (M-RWE = 3,736.44, SD = 566.87).  Results showed 

that this pattern was significant in the overall sample.  Specifically, expressive RWE was 

significantly lower than ALT-expressive RWE, t(191) = -30.57, p < .001, and receptive RWE, 

t(191) = -51.35, p < .001, and ALT-expressive RWE was significantly lower than receptive 

RWE, t(191) = -23.27, p < .001. 

The association between RWE and child age was examined.  The RWEs were 

significantly correlated with children’s age in expressive vocabulary, r(192) = .50, p < .001, 

ALT-expressive vocabulary, r(192) = .48, p < .001, and receptive vocabulary, r(192) = .35, p < 

.001.  Age groups were created within the sample, sorting children into six, six-month cohorts, 

the youngest age group ages 36-41 months (M-age = 39.37, SD = 1.72) and the oldest age group 

ages 66-68 months (M-age = 66.32, SD = .64).  The descriptive statistics for RWE by age group 

is shown in Table 5.  To investigate age-related gains in root word vocabulary, the six, six-month 

cohorts were collapsed to broader groups: children age 3 (N = 50), age 4 (N = 102), and age 5 (N 

= 40).  Between children ages 3 and 4, significant gains in root word vocabulary were observed 

in expressive RWE (M-RWE gain = 384.76, SD = 63.22, p < .001), ALT-expressive RWE (M-

RWE gain = 636.29, SD = 106.64, p < .001), and receptive RWE (M-RWE gain = 383.64, SD = 

92.72, p < .001).  Between children ages 4 and 5, significant gains in root word vocabulary were 

observed in expressive RWE (M-RWE gain = 221.67, SD = 68.32, p < .01) and ALT-expressive 

RWE (M-RWE gain = 318.63, SD = 115.24, p < .05); the gain in receptive RWE was not 

significant (M-RWE gain = 119.80, SD = 100.20, p = .46).   

The Living Word Vocabulary (Dale & O’Rourke, 1981) establishes criteria for which a 

vocabulary word is considered “known” and determines at what age most children should 
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“know” the word.  Words were assigned to a grade level (i.e., period of acquisition) at the 

earliest grade in which between 67% and 84% of the students tested correctly responded to the 

test item.  The same criteria were used to identify words in the PAVER that were assignable to a 

period of acquisition.  In place of grade levels, the six age groups (shown in Table 5) were used 

to identify the estimated period of acquisition for each word.  The expressive and receptive forms 

of the test word were assigned to a period of acquisition separately.  As shown in Appendix C 

(Table 15), both the expressive and receptive forms of some words seemed to be acquired in the 

same period, while other words’ acquisition varied with form.  The majority of the 70 unique test 

words from each list were assigned in at least one form (i.e., List 1 = 56 unique words assigned, 

List 2 = 66 unique words assigned).  A number of test items showed over 84% of children 

responding correctly, even in the youngest cohort, indicating that the word is likely acquired at a 

younger age.  Thus, of the 140 PAVER test words categorized in LWV as Level 4 at 71-99%, it 

is estimated that approximately 54 test words are “known” by a majority of children prior to 36 

months of age. 

 

 

Table 6    

Correlational Analyses of PAVER Observed and Predicted Item Difficulty Rankings 

 
Predicted Rank 

Observed Rank List 1  List 2 

Expressive Vocabulary .14  .22* 
Receptive Vocabulary .00  -.08* 
ALT-Expressive Vocabulary -.06  .07* 
Expressive Naming Vocabulary .14  .28* 

Note. PAVER = Preschool Assessment of Vocabulary: Expressive and Receptive.  Predicted 
Rank of items based on order of words in Living Word Vocabulary.  Observed Rank determined 
by p-levels observed per item in preschool sample. *p < .05.  N items ranked = 70. 
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The sequential order of items predicted by LWV was evaluated.  Items were presented to 

children in order of LWV difficulty (i.e., percent correct in Level 4 in LWV, Dale & O’Rourke, 

1981); the ordering of items is shown in Tables 7, 8, 9, and 10.  Test words are presumed to be 

easiest at the beginning of the list and increase in difficulty through the end of the list (i.e., 

predicted rank).   The observed p-level from each item was ranked 1-70 (i.e., observed rank), 

such that the item with the highest p-level received the rank “1”, and ties in p-level were handled 

by averaging the rank numbers the tied items would have otherwise occupied.  Correlational 

analyses were done to evaluate the relations between the predicted rank and the observed rank.  

Overall, predicted rank was not significantly associated with observed rank; results of the 

correlational analyses are shown in Table 6. 
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DISCUSSION 

Characteristics of the PAVER 

 Developed to meet the exploratory purposes of this study, the PAVER serves as an 

assessment of meaning-related skills (i.e., a test of definitions) that allows for comparisons 

between expressive and receptive assessment techniques in a preschool sample.  Testing 

definitions with a preschool sample extended Biemiller and Slonim’s (2001) work, which used a 

written or orally presented, multiple-choice item to assess children’s knowledge of definitions.  

An important goal in developing the PAVER was to create items that could be understood by 

preschoolers when presented through a combination of oral and visual prompts.  The assessment 

appears successful in this regard, as most preschool children in the sample were observed to 

quickly learn the structure of the PAVER and grasp the concept of definitions in this context.  A 

skill beyond word recognition or word naming, the ability to define word meanings is closely 

related to children’s overall reading comprehension success (National Center for Education 

Statistics, 2012).  Children’s performance with original LWV-expressive scoring relative to 

performance with the ALT-expressive scoring underscored the distinction between a child’s 

ability to provide a rigid dictionary definition for a word and their true understanding of the 

word’s meaning.  It appears that when encountering challenging oral language scenarios, 

preschoolers may be able to “talk it out” using more simplistic language and relying on 

contextual information to correctly communicate their understanding of a word.  The results of 

this study demonstrate that tests of definitions can be used even in a non-reading sample; tests of 

definitions during the emergent literacy period could provide important information related to 

children’s later reading comprehension success.   
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Analyses of the PAVER indicate that the assessment had adequate internal reliability, 

although unidimensionality could not be established for the assessment.  The finding of 

multidimensionality in the PAVER is likely a result of weak item functioning of some items and 

the poor item number-to-participant ratio.  Items with low item-total correlations (i.e., <.20) and 

extremes in item difficulty (i.e., scored either predominantly correct or incorrect) should be 

removed in further evaluation of the PAVER.   Each component of the PAVER included 

approximately 66 valid items and 96 participants; this is a lower ratio than is ideal in most 

instance of IRT modeling (DeVellis, 2010), and testing the PAVER with a larger sample would 

likely aid in better understanding the true function of the PAVER.  Testing a 2PL IRT model on 

a large, individually administered assessment like the PAVER may require a minimum of 200 

participants per test component (e.g., Devellis, 2010; Weiner, Freedheim, & Graham, 2003).   

 The PAVER was significantly associated with a standardized measure of emergent 

literacy skills, the TOPEL.  In addition, there was evidence to support that the PAVER 

vocabulary components had convergent validity with TOPEL Definitional Vocabulary and 

discriminant validity from the two non-vocabulary subtests of the TOPEL.  Given this fair 

support for the construct validity of the PAVER and that adequate internal reliability was 

observed, it appears that the PAVER measures aspects of vocabulary knowledge.  It would be 

expected that by removing weaker items and re-testing with a larger sample, stronger evidence 

would emerge to conclude that the PAVER measures specific vocabulary skills. 

Expressive Versus Receptive Assessment 

 This study provides a unique comparison of expressive and receptive vocabulary because 

the same target vocabulary word and definition was tested in both formats.  Direct assessments 

of vocabulary, such as the TOPEL (Lonigan et al., 2007), EOWPVT (Gardner, 1990), and PPVT 
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(Dunn & Dunn, 1981) typically use either expressive or receptive items; few studies, especially 

with young children, include both forms of assessment and report on outcomes for both types of 

vocabulary.  Of the studies known to report expressive and receptive vocabulary outcomes, 

conclusions about the relation of expressive and receptive vocabulary are mixed (e.g., Cabel et 

al., 2011; Chiappe et al., 2004; Leyva, et al., 2012; Roskos et al., 2008; Wise et al., 2007).  The 

findings of this study add to the literature positing that that expressive and receptive vocabulary 

are related, independent factors, each associated with early literacy (Jalongo & Sobolak, 2011; 

Sénéchal, 1997; Wise et al., 2007).   

As anticipated, it appears that preschool children are more capable of selecting an image 

to match a word definition than they are capable of verbalizing a definition themselves.  

Receptive vocabulary scores were higher than the three components of expressive vocabulary 

(i.e., expressive, ALT-expressive, and expressive naming), and there was greater support for 

convergent and discriminant validity with receptive vocabulary than with expressive vocabulary, 

indicating that receptive and expressive approaches to vocabulary assessment are not 

interchangeable.  A much simpler task, assessments of receptive vocabulary may overestimate 

children’s overall word knowledge.  In this study, the estimated size of preschoolers’ root word 

knowledge, when measured receptively (M-RWE = 3,736.44, SD = 566.87), was much greater 

than what Biemiller and Slonim’s (2001) kindergarten sample was estimated to know (M-RWE = 

1,806); preschoolers’ root word knowledge, when measured expressively, was comparable to 

Biemiller and Slonim’s findings (M-RWE = 1,913.02, SD = 422.88).  These findings with pre-

literate children add to the evidence that children and adults can typically read (i.e., comprehend) 

a broader range of words than they are able to competently express (Biemiller, 2003; Byrnes & 
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Wasik, 2009), likely due to receptive vocabulary and expressive vocabulary being related, but 

distinct constructs. 

Developmental Patterns in Root Word Knowledge 

 The hypothesized sequential pattern in word knowledge development was not fully 

supported in this study.  As expected, children’s age was significantly associated with all 

measures of root word knowledge, such that older children typically scored higher than did 

younger children.  Between the ages of 3 and 4, children made significant gains in expressive 

and receptive root word knowledge, and between the ages of 4 and 5, significant gains were 

observed in expressive root word knowledge, indicating that at least some developmental 

patterns were observed in the sample.  The lack of gains in receptive vocabulary for older 

children could be indicative of ceiling effects in the receptive vocabulary items or could suggest 

that in a preschool sample, expressive vocabulary skill changes more rapidly than receptive 

vocabulary skill.  The expectation that, based on the LWV development (Dale & O’Rourke, 

1981) and Biemiller and Slonim’s findings (2001) children’s performance on PAVER test items 

would correspond to the LWV difficulty and print frequency of the word, was not supported.  

This finding could be an effect of the relatively small incremental differences in PAVER test 

words’ rank in the LWV; there was a difference of approximately .5% in LWV difficulty level 

between each PAVER rank.  That is, the words used in this study may have been too near to one 

another in difficulty (i.e., small changes in percent correct level at LWV Level 4) to discriminate 

rank-ordering of item difficulty with accuracy.  Another possibility is that the LWV percent 

correct difficulty level is not highly specific or predictive of order of acquisition when assessed 

within a single grade level or when tested in a preschool population. 
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Children in this sample appeared to “know” a greater percentage of root words than was 

observed in Biemiller and Slonim’s (2001) work.  The difference in test presentation may have 

contributed to this finding; rather than presenting items orally (to kindergartners) or in print (to 

older children) as done by Biemiller and Slonim, the PAVER presented items to the preschoolers 

using a visual stimulus and a corresponding verbal prompt.  The PAVER presentation provided 

children a visual context for the prompt, and the colorful, unique test images may have held the 

young children’s focus better than if the items had presented only with a verbal prompt.  The 

modifications made to Biemiller and Slonim’s administration procedures to adapt to a preschool 

sample may have extended the range of item difficulties to which children were able to provide 

correct responses.  Nonetheless, the estimated root word vocabulary size estimated for the 

preschoolers in this sample is comparable to what is reported elsewhere (e.g., Biemiller & 

Slonim, 2001; Fenson et al., 1994). 

Limitations and Future Directions 

 There are several limitations to this study.  As discussed above, the PAVER’s item 

function is likely not fully captured by these results due to the low item number-to-sample size 

ratio.  Reducing the item numbers by removing weak items and increasing the sample size to 

include 200 or more preschoolers per test condition would improve item-level modeling of the 

test and provide more evidence to support future use of the PAVER as vocabulary measure.  In 

addition, children in this sample performed better on the PAVER than expected; it appears that 

items in the PAVER were too restricted in the range of difficulty from the LWV.  Rather than 

limiting the word sample to LWV Level 4 words, it would have been more informative to 

include words through Level 6 and Level 8.  Adding more range in the difficulty of test items 

could clarify the findings about development patterns in root word vocabulary size and ordering 
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of word acquisition.  Finally, the PAVER presented some expressive items with a binary verbal 

prompt (e.g., “Is she happy or is she disturbed?”).  These binary items generally received correct 

responses and likely inflated the expressive vocabulary scores.  Such items could be rewritten so 

as not to guide the child’s expressive response. 

 The findings from the study have implications for the assessment of preschoolers’ 

vocabulary.  The possibility that the PAVER expressive vocabulary scores may be inflated due 

to the inclusion of binary items suggests that the expressive and receptive vocabulary techniques 

may have even greater differences than reported here.  Receptive vocabulary items, at least at 

this level of word difficulty, may be too simple for many preschoolers.  The significant 

differences found in the estimates of children’s root word vocabulary size when scored based on 

either expressive, ALT-expressive, or receptive vocabulary performance highlights the need to 

avoid using these measurement types interchangeably.  A single, standardized assessment using 

both expressive and receptive approaches to vocabulary may give the best representation of 

preschoolers’ word knowledge.  In addition, the finding that children often provide correct 

responses which do not match a strict dictionary definition indicate that expressive vocabulary 

assessments should establish several possible “correct” responses for expressive items.    

The findings also provide support for targeting vocabulary instruction and children’s 

word exposure to cover a range of word difficulty and frequency.  Using a tiered approach, such 

as that recommended by Beck (Beck et al., 1987; Beck & McKeown, 2007), could help to 

reinforce children’s accurate understanding of words that are presumably “known” and build an 

informed foundation for words that are on the cusp of “known.”  Studying nuances of word 

knowledge based on other characteristics, such as print frequency, word length, or part of speech, 

could add additional information to guide instruction beyond root words.  More work is also 
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needed to understand adults’ role in the development of vocabulary.  Possible future directions 

include exploring how adults identify if a child knows a word and assessing the adults’ ability to 

explain word meanings and provide context for the word.  The limits on preschoolers’ ability to 

express the “right” word may mean adults underestimate their true understanding, and, in turn, 

adults may not be providing adequate definitions or context for the new word. 
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APPENDIX A 

ITEM-LEVEL ANALYSES 

 
Table 7             
Item-Level Statistics for PAVER List 1, Expressive and Receptive Forms 

   
List 1 Expressive 

  
List 1 Receptive 

 Word n 

p-
level 

Item-Total 
Corr. 

a-
parameter 

b-
parameter 

 

n 

p-
level 

Item-Total 
Corr. 

a-
parameter 

b-
parameter 

1. jump 92 .05 .13 .41 7.28  97 .95 .24 1.29 -2.77 
2. penny 92 .12 -.10 -.29 -7.06  97 .39 .11 .12 3.68 
3. woodpecker   92 .20 .25 .63 2.48  97 .60 .35 .89 -.51 
4. run 92 .93 .14 1.01 -3.08  97 .36 .00 .08 7.62 
5. hut 92 .03 -.02 .03 113.22  97 .40 .19 .49 .87 
6. toothless 92 .97 .27 6.25 -1.84  97 .85 .46 1.67 -1.46 
7. stone 92 .42 .46 1.32 .32  97 .95 .32 1.39 -2.63 
8. kitten 92 .65 .22 .51 -1.18  97 .90 .14 .45 -5.02 
9. first 92 .62 .48 1.70 -.47  97 .45 .26 .68 .31 
10. camp 92 .70 .41 1.22 -.86  97 .88 .44 1.71 -1.64 
11. city 92 .04 .26 2.24 2.19  97 .65 .19 .44 -1.45 
12. ear 92 .76 .43 1.15 -1.30  97 .76 .50 1.49 -1.08 
13. horn 92 .08 .25 1.18 2.59  97 .97 .23 1.62 -2.79 
14. library 92 .79 .11 .19 -7.34  97 .74 .31 .97 -1.29 
15. stalk 92 .09 .25 1.01 2.75  97 .34 .32 .90 .87 
16. grow 92 .03 .07 .43 8.13  97 .60 .35 .91 -.50 
17. shadow 92 .02 .11 1.24 3.63  97 .76 .17 .49 -2.52 
18. menu 92 .46 .06 .08 2.64  97 .91 .14 .64 -3.78 
19. store 92 .07 .17 1.16 2.79  97 .40 .08 .18 2.27 
20. gift 92 .40 .26 .58 .81  97 .96 .30 1.64 -2.56 
21. men 92 .97 .03 .44 -7.90  97 .44 .18 .35 .68 
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Table 7 - continued            
Item-Level Statistics for PAVER List 1, Expressive and Receptive Forms 

   
List 1 Expressive 

  
List 1 Receptive 

 Word n 

p-
level 

Item-Total 
Corr. 

a-
parameter 

b-
parameter 

 

n 

p-
level 

Item-Total 
Corr. 

a-
parameter 

b-
parameter 

22. blanket 92 .12 .24 1.01 2.37  97 .75 .50 1.69 -.96 
23. stoplight 92 .07 .20 1.08 2.92  97 .89 .31 1.06 -2.30 
24. enjoy 92 .47 .38 .99 .16  97 .57 .15 .26 -1.03 
25. elephant 92 .90 .23 1.24 -2.26  97 .59 .38 1.03 -.41 
26. build 92 .01 .24 2.62 2.72  97 .80 .31 .91 -1.79 
27. stamp 92 .20 .41 1.96 1.15  97 .55 .11 .26 -.72 
28. travel 92 .88 .13 .41 -4.84  97 .84 .31 .95 -1.98 
29. crawl 92 .95 .24 1.46 -2.54  97 .64 .20 .62 -1.00 
30. sunburn 92 .07 .22 1.14 2.82  97 .81 .40 1.32 -1.45 
31. watch 92 .02 .10 -.02 -212.58  97 .70 .40 1.25 -.87 
32. snail 92 .71 .49 2.14 -.76  97 .86 .36 1.17 -1.87 
33. burnt 92 .85 .33 1.39 -1.67  97 .94 .38 1.71 -2.21 
34. side 92 .57 .36 1.03 -.36  97 .59 .22 .43 -.85 
35. upset 92 .90 .24 1.23 -2.27  97 .38 .33 .67 .81 
36. lemon 92 .08 .24 1.61 2.05  97 .91 .34 1.42 -2.09 
37. before 92 .00 - - -  97 .62 .15 .25 -1.94 
38. needle 92 .15 .33 1.67 1.52  97 .54 .41 1.14 -.15 
39. shove 92 .57 .18 .35 -.82  97 .97 .46 5.49 -1.90 
40. flame 92 .00 - - -  97 .43 .16 .37 .77 
41. rejoice 92 .92 .10 .77 -3.57  97 .85 .27 .91 -2.13 
42. fly 92 .21 -.08 -.36 -3.87  97 .97 .32 1.95 -2.53 
43. glasses 92 .51 .22 .34 -.07  97 .75 .45 1.30 -1.11 
44. lonesome 92 .00 - - -  97 .48 .32 .93 .09 
45. button 92 .00 - - -  97 .33 .26 .77 1.05 
46. flashlight 92 .00 - - -  97 .21 .13 .24 5.73 
47. sleeveless 92 .91 .08 .48 -5.13  97 .60 .45 1.28 -.40 
48. burst 92 .07 -.14 -1.22 -2.68  97 .90 .41 1.54 -1.90 
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Table 7  - continued            
Item-Level Statistics for PAVER List 1, Expressive and Receptive Forms 

   
List 1 Expressive 

  
List 1 Receptive 

 Word n 

p-
level 

Item-Total 
Corr. 

a-
parameter 

b-
parameter 

 

n 

p-
level 

Item-Total 
Corr. 

a-
parameter 

b-
parameter 

49. ostrich 92 .02 .14 1.64 3.02  97 .71 .41 1.27 -.91 
50. shout 92 .99 .13 27.95 -1.99  97 .80 .44 1.21 -1.46 
51. footprint 92 .61 .21 .47 -.94  97 .77 .53 1.59 -1.09 
52. razor 92 .26 .13 .34 3.23  97 .79 .39 1.35 -1.31 
53. smash 92 .35 -.11 -.27 -2.43  97 .95 .43 3.46 -1.81 
54. coach 92 .00 - - -  97 .31 .10 .25 3.26 
55. shelf 92 .00 - - -  97 .37 .12 .17 3.19 
56. shut 92 .97 .13 .30 -11.64  97 .93 .58 12.31 -1.48 
57. web 92 .92 .11 .46 -5.65  97 .75 .26 .71 -1.72 
58. remove 92 .01 -.05 -.20 -22.28  97 .75 .64 2.85 -.80 
59. cashier 92 .08 .21 .83 3.36  97 .47 .02 .08 1.33 
60. sauce 92 .01 .20 42.20 2.11  97 .86 .42 1.58 -1.56 
61. bat 92 .92 .14 .36 -7.14  97 .85 .53 1.84 -1.39 
62. bow 92 .30 .34 .88 1.12  97 .85 .48 1.80 -1.40 
63. worry 92 .92 .37 2.49 -1.79  97 .78 .42 1.40 -1.22 
64. crown 92 .00 - - -  97 .76 .18 .32 -3.76 
65. spill 92 .02 .04 .64 6.31  97 .90 .38 1.59 -1.87 
66. weapon 92 .03 -.04 -.13 -26.80  97 .73 .35 1.01 -1.19 
67. elder 92 .74 .40 1.31 -1.09  97 .70 .29 .78 -1.23 
68. dew 92 .00 - - -  97 .36 -.07 -.30 -1.95 
69. blender 92 .14 .25 .72 2.77  97 .61 .52 1.84 -.36 
70. slick 92 .73 .33 .87 -1.34  97 .66 .59 2.11 -.52 
Note.  PAVER = Preschool Assessment of Vocabulary: Expressive and Receptive.  Item-Total Corr. = Corrected Item Total 
Correlation.  Statistics unavailable for test items with zero variance. 
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Table 8             
Item-Level Statistics for PAVER List 1, ALT-Expressive and Expressive Naming Forms 

   
List 1 ALT-Expressive 

  
List 1 Expressive Naming 

 Word n 

p-
level 

Item-Total 
Corr. 

a-
parameter 

b-
parameter 

 

n 

p-
level 

Item-Total 
Corr. 

a-
parameter 

b-
parameter 

1. jump 90 .29 .11 .25 4.02  93 .05 .13 .41 7.22 
2. penny 90 .16 -.06 -.12 -14.80  93 .12 -.10 -.29 -7.08 
3. woodpeckerrrrrr   90 .51 .39 .85 -.08  93 .19 .25 .64 2.44 
4. run 90 .93 .19 1.10 -2.85  93 .94 .14 1.00 -3.09 
5. hut 90 .21 .20 .76 1.96  93 .03 -.02 .03 114.79 
6. toothless 90 .97 .30 12.25 -1.83  93 .97 .27 6.20 -1.84 
7. stone 90 .43 .47 1.22 .31  93 .43 .45 1.32 .32 
8. kitten 90 .66 .26 .60 -.97  93 .65 .22 .53 -1.15 
9. first 90 .62 .49 1.45 -.48  93 .62 .48 1.71 -.47 
10. camp 90 .73 .46 1.36 -1.02  93 .70 .41 1.22 -.86 
11. city 90 .34 .26 .64 1.17  93 .04 .26 2.24 2.20 
12. ear 90 .76 .47 1.41 -1.11  93 .76 .43 1.15 -1.30 
13. horn 90 .66 .40 .94 -.62  93 .09 .23 1.13 2.53 
14. library 90 .90 .14 .49 -4.52  93 .80 .11 .18 -7.63 
15. stalk 90 .22 .24 .73 1.93  93 .09 .25 1.02 2.73 
16. grow 90 .31 .14 .30 2.62  93 .03 .07 .45 7.88 
17. shadow 90 .07 .24 1.68 2.21  93 .02 .11 1.23 3.66 
18. menu 90 .53 .16 .35 -.06  93 .45 .06 .09 2.39 
19. store 90 .61 .31 .67 -.66  93 .06 .16 1.16 2.79 
20. gift 90 .63 .30 .69 -.78  93 .40 .26 .59 .80 
21. men 90 .97 .05 .40 -8.73  93 .97 .03 .45 -7.87 
22. blanket 90 .18 .37 1.23 1.66  93 .12 .24 1.02 2.35 
23. stoplight 90 .59 .21 .57 -.51  93 .06 .20 1.09 2.91 
24. enjoy 90 .76 .36 1.24 -1.13  93 .46 .37 1.01 .16 
25. elephant 90 .90 .19 .89 -2.84  93 .90 .23 1.25 -2.25 
26. build 90 .28 .23 .74 1.57  93 .01 .24 2.65 2.71 
27. stamp 90 .31 .56 2.85 .65  93 .20 .40 1.90 1.17 
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Table 8 - continued            
Item-Level Statistics for PAVER List 1, ALT-Expressive and Expressive Naming Forms 

   
List 1 ALT-Expressive 

  
List 1 Expressive Naming 

 Word n 

p-
level 

Item-Total 
Corr. 

a-
parameter 

b-
parameter 

 

n 

p-
level 

Item-Total 
Corr. 

a-
parameter 

b-
parameter 

28. travel 90 .88 .17 .56 -3.64  93 .87 .12 .44 -4.54 
29. crawl 90 .94 .24 1.19 -2.89  93 .95 .24 1.46 -2.55 
30. sunburn 90 .43 .38 .86 .44  93 .06 .22 1.14 2.82 
31. watch 90 .26 .35 .95 1.43  93 .02 .10 -.01 -334.29 
32. snail 90 .71 .45 1.55 -.81  93 .71 .49 2.13 -.76 
33. burnt 90 .89 .28 1.40 -1.92  93 .85 .32 1.39 -1.67 
34. side 90 .58 .46 1.16 -.30  93 .57 .36 1.02 -.36 
35. upset 90 .90 .15 .79 -3.12  93 .90 .24 1.22 -2.28 
36. lemon 90 .31 .45 1.62 .73  93 .09 .23 1.49 2.13 
37. before 90 .12 .23 .69 3.14  93 .00 - - - 
38. needle 90 .31 .47 1.86 .74  93 .15 .33 1.66 1.54 
39. shove 90 .58 .19 .35 -.84  93 .56 .18 .34 -.78 
40. flame 90 .41 .15 .30 1.26  93 .00 - - - 
41. rejoice 90 .92 .18 .67 -4.02  93 .92 .10 .78 -3.55 
42. fly 90 .28 -.02 -.07 -14.67  93 .22 -.08 -.31 -4.28 
43. glasses 90 .66 .46 1.22 -.65  93 .51 .21 .32 .00 
44. lonesome 90 .78 .41 1.03 -1.46  93 .00 - - - 
45. button 90 .30 .21 .51 1.74  93 .00 - - - 
46. flashlight 90 .62 .42 1.08 -.54  93 .00 - - - 
47. sleeveless 90 .91 .15 .45 -5.43  93 .91 .08 .49 -5.05 
48. burst 90 .76 .23 .51 -2.31  93 .06 -.14 -1.23 -2.66 
49. ostrich 90 .34 .32 .95 .87  93 .02 .14 1.64 3.03 
50. shout 90 .99 .17 1.98 -2.11  93 .99 .13 28.58 -1.98 
51. footprint 90 .67 .29 .76 -.96  93 .60 .20 .44 -.92 
52. razor 90 .40 .20 .48 .92  93 .26 .13 .33 3.36 
53. smash 90 .40 -.13 -.29 -1.44  93 .35 -.11 -.25 -2.54 
54. coach 90 .39 .36 .88 .61  93 .00 - - - 
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Table 8 - continued             
Item-Level Statistics for PAVER List 1, ALT-Expressive and Expressive Naming Forms 

   
List 1 ALT-Expressive 

  
List 1 Expressive Naming 

 Word n 

p-
level 

Item-Total 
Corr. 

a-
parameter 

b-
parameter 

 

n 

p-
level 

Item-Total 
Corr. 

a-
parameter 

b-
parameter 

55. shelf 90 .73 .31 .71 -1.48  93 .00 - - - 
56. shut 90 .97 .13 .38 -9.17  93 .97 .13 .31 -11.09 
57. web 90 .93 .12 .59 -4.49  93 .92 .11 .47 -5.59 
58. remove 90 .08 -.16 -.70 -3.86  93 .01 -.05 -.23 -19.85 
59. cashier 90 .21 .24 .57 2.43  93 .08 .21 .81 3.44 
60. sauce 90 .58 .39 .99 -.30  93 .01 .20 42.11 2.12 
61. bat 90 .92 .19 .50 -5.28  93 .92 .14 .37 -6.92 
62. bow 90 .51 .42 1.13 .02  93 .30 .34 .87 1.16 
63. worry 90 .92 .32 1.43 -2.30  93 .92 .37 2.50 -1.79 
64. crown 90 .49 .32 .67 .10  93 .00 - - - 
65. spill 90 .18 .23 .76 2.31  93 .02 .04 .62 6.47 
66. weapon 90 .70 .34 .83 -1.17  93 .03 -.04 -.14 -24.49 
67. elder 90 .73 .44 1.26 -1.11  93 .74 .40 1.32 -1.09 
68. dew 90 .22 .31 .75 1.83  93 .00 - - - 
69. blender 90 .58 .44 1.10 -.32  93 .14 .25 .71 2.82 
70. slick 90 .73 .32 .82 -1.41  93 .72 .32 .80 -1.36 

Note.  PAVER = Preschool Assessment of Vocabulary: Expressive and Receptive.  ALT-Expressive = Alternative-Scored 
Expressive Vocabulary.  Item-Total Corr. = Corrected Item Total Correlation.  Statistics unavailable for test items with zero 
variance. 
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Table 9             
Item-Level Statistics for PAVER List 2, Expressive and Receptive Forms 

   
List 2 Expressive 

  
List 2 Receptive 

 Word n 

p-
level 

Item-Total 
Corr. 

a-
parameter 

b-
parameter 

 

n 

p-
level 

Item-Total 
Corr. 

a-
parameter 

b-
parameter 

1. jump 90 .29 .11 .25 4.02  93 .05 .13 .41 7.22 
2. penny 90 .16 -.06 -.12 -14.80  93 .12 -.10 -.29 -7.08 
3. woodpeckerrrrrr   90 .51 .39 .85 -.08  93 .19 .25 .64 2.44 
4. run 90 .93 .19 1.10 -2.85  93 .94 .14 1.00 -3.09 
5. hut 90 .21 .20 .76 1.96  93 .03 -.02 .03 114.79 
6. toothless 90 .97 .30 12.25 -1.83  93 .97 .27 6.20 -1.84 
7. stone 90 .43 .47 1.22 .31  93 .43 .45 1.32 .32 
8. kitten 90 .66 .26 .60 -.97  93 .65 .22 .53 -1.15 
9. first 90 .62 .49 1.45 -.48  93 .62 .48 1.71 -.47 
10. camp 90 .73 .46 1.36 -1.02  93 .70 .41 1.22 -.86 
11. city 90 .34 .26 .64 1.17  93 .04 .26 2.24 2.20 
12. ear 90 .76 .47 1.41 -1.11  93 .76 .43 1.15 -1.30 
13. horn 90 .66 .40 .94 -.62  93 .09 .23 1.13 2.53 
14. library 90 .90 .14 .49 -4.52  93 .80 .11 .18 -7.63 
15. stalk 90 .22 .24 .73 1.93  93 .09 .25 1.02 2.73 
16. grow 90 .31 .14 .30 2.62  93 .03 .07 .45 7.88 
17. shadow 90 .07 .24 1.68 2.21  93 .02 .11 1.23 3.66 
18. menu 90 .53 .16 .35 -.06  93 .45 .06 .09 2.39 
19. store 90 .61 .31 .67 -.66  93 .06 .16 1.16 2.79 
20. gift 90 .63 .30 .69 -.78  93 .40 .26 .59 .80 
21. men 90 .97 .05 .40 -8.73  93 .97 .03 .45 -7.87 
22. blanket 90 .18 .37 1.23 1.66  93 .12 .24 1.02 2.35 
23. stoplight 90 .59 .21 .57 -.51  93 .06 .20 1.09 2.91 
24. enjoy 90 .76 .36 1.24 -1.13  93 .46 .37 1.01 .16 
25. elephant 90 .90 .19 .89 -2.84  93 .90 .23 1.25 -2.25 
26. build 90 .28 .23 .74 1.57  93 .01 .24 2.65 2.71 
27. stamp 90 .31 .56 2.85 .65  93 .20 .40 1.90 1.17 
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Table 9 - continued            
Item-Level Statistics for PAVER List 2, Expressive and Receptive Forms 

   
List 2 Expressive 

  
List 2 Receptive 

 Word n 

p-
level 

Item-Total 
Corr. 

a-
parameter 

b-
parameter 

 

n 

p-
level 

Item-Total 
Corr. 

a-
parameter 

b-
parameter 

28. kick 93 .57 .45 1.58 -.23  94 .96 .17 .76 -4.46 
29. shy 93 .02 .19 1.95 2.69  94 .69 .36 .77 -1.20 
30. rattlesnake 93 .04 .06 .50 6.53  94 .98 .14 .59 -6.82 
31. office 93 .00 - - -  94 .68 .09 .27 -2.95 
32. celebrate 93 .26 .11 .19 5.88  94 .97 .14 .95 -3.99 
33. freckles 93 .05 .13 .72 4.32  94 .68 .20 .52 -1.57 
34. against 93 .05 .19 .77 4.09  94 .70 .34 .72 -1.27 
35. cabin 93 .05 .03 -.27 -11.11  94 .84 .16 .59 -3.03 
36. dentist 93 .35 .21 .66 1.11  94 .89 .31 1.71 -1.79 
37. little 93 .74 .09 .28 -3.49  94 .88 .20 .91 -2.53 
38. harmful 93 .02 .12 .47 8.40  94 .54 .13 .26 -.67 
39. carving 93 .27 .09 .28 3.86  94 .91 .00 .11 -22.39 
40. swing 93 .24 .22 .61 2.16  94 .91 .26 1.45 -2.15 
41. peacock 93 .02 .17 1.85 2.76  94 .68 .09 .31 -2.52 
42. empty 93 .67 .22 .62 -1.17  94 .93 .34 2.03 -1.90 
43. barn 93 .01 -.21 -36.64 -2.38  94 .89 .05 .12 -17.50 
44. claw 93 .20 .14 .57 2.61  94 .91 .33 1.57 -2.05 
45. art 93 .01 -.11 -1.52 -3.73  94 .52 .14 .46 -.19 
46. dive 93 .01 .08 1.33 3.97  94 .38 .24 .51 1.00 
47. overeat 93 .81 .25 .95 -1.79  94 .94 .24 .53 -5.30 
48. divide 93 .85 .17 .86 -2.21  94 .55 .23 .53 -.43 
49. scoop 93 .00 - - -  94 .83 .49 2.06 -1.27 
50. herd 93 .04 .18 1.46 2.69  94 .84 .12 .49 -3.55 
51. sponge 93 .01 .14 16.29 1.94  94 .35 .08 .25 2.46 
52. barefooted 93 .00 - - -  94 .82 .26 .75 -2.24 
53. stumble 93 .66 .17 .30 -2.23  94 .99 .06 1.14 -4.46 
54. coffee 93 .92 .35 1.22 -2.54  94 .96 .04 .29 -1.84 
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Table 9 - continued            
Item-Level Statistics for PAVER List 2, Expressive and Receptive Forms 

   
List 2 Expressive 

  
List 2 Receptive 

 Word n 

p-
level 

Item-Total 
Corr. 

a-
parameter 

b-
parameter 

 

n 

p-
level 

Item-Total 
Corr. 

a-
parameter 

b-
parameter 

55. pot 93 .62 .37 .75 -.77  94 .96 -.08 -.60 5.43 
56. band 93 .02 .17 1.96 2.68  94 .82 .26 .83 -2.06 
57. submarine 93 .12 .23 .83 2.75  94 .81 .25 .87 -1.90 
58. wave 93 .69 .47 1.41 -.72  94 .53 .01 .06 -2.25 
59. frown 93 .01 .08 1.05 4.78  94 .60 -.11 -.12 3.20 
60. groom 93 .08 .15 .81 3.43  94 .83 .32 1.00 -1.88 
61. swan 93 .00 - - -  94 .82 .19 .61 -2.65 
62. straw 93 .80 .23 .65 -2.29  94 .86 .14 .59 -3.33 
63. plain 93 .01 .04 .63 7.55  94 .56 .39 .92 -.33 
64. cash 93 .03 -.06 -.67 -5.43  94 .85 .54 2.24 -1.35 
65. yolk 93 .09 .16 .71 3.64  94 .85 .11 .22 -7.97 
66. barrel 93 .00 - - -  94 .70 .36 .95 -1.07 
67. arrest 93 .00 - - -  94 .84 .25 .61 -2.91 
68. escalator 93 .12 .17 .58 3.69  94 .81 .20 .37 -4.05 
69. colorless 93 .84 .30 1.31 -1.64  94 .90 .35 2.08 -1.72 
70. dynamite 93 .09 .12 .50 4.93  94 .60 .46 1.01 -.47 

Note.  PAVER = Preschool Assessment of Vocabulary: Expressive and Receptive.  Item-Total Corr. = Corrected Item Total 
Correlation.  Statistics unavailable for test items with zero variance. 
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Table 10             
Item-Level Statistics for PAVER List 2, ALT-Expressive and Expressive Naming Forms 

   
List 2 ALT-Expressive 

  
List 2 Expressive Naming 

 Word n 

p-
level 

Item-Total 
Corr. 

a-
parameter 

b-
parameter 

 

n 

p-
level 

Item-Total 
Corr. 

a-
parameter 

b-
parameter 

1. draw 94 .35 .40 .75 .85  93 .23 .11 .33 3.68 
2. fish 94 .96 .19 1.78 -2.32  93 .00 - - - 
3. boot 94 .82 -.07 -.26 5.94  93 .49 .23 .46 -.01 
4. inside 94 .86 .13 .63 -2.90  93 .15 .09 .31 5.71 
5. knock 94 .13 .23 .85 2.60  93 .89 .11 .81 -2.72 
6. pencil 94 .78 .25 .68 -1.91  93 .94 .11 1.02 -2.65 
7. fall 94 .11 -.13 -.56 -3.87  93 .85 .32 1.24 -1.69 
8. cane 94 .74 .36 .99 -1.23  93 .11 .15 .58 3.97 
9. all 94 .05 .17 1.00 3.31  93 .22 .13 .40 3.32 
10. kangaroo 94 .22 .44 1.33 1.23  93 .84 .46 2.14 -1.23 
11. young 94 .61 .38 .86 -.54  93 .04 .12 .57 5.76 
12. fishing 94 .97 .24 2.04 -2.31  93 .43 .26 .70 .59 
13. flag 94 .24 .56 2.06 .93  93 .90 .29 1.41 -2.05 
14. hospital 94 .50 .36 .86 .02  93 .29 .46 1.60 .88 
15. mint 94 .49 .21 .47 .13  93 .20 .42 1.57 1.22 
16. insect 94 .47 .39 .86 .14  93 .05 -.06 -.07 -37.93 
17. mirror 94 .68 .29 .80 -.95  93 .84 .20 .78 -2.26 
18. cricket 94 .34 .42 .98 .81  93 .22 .00 .15 9.45 
19. reading 94 .12 .20 .79 2.87  93 .80 .04 .31 -4.10 
20. rocky 94 .71 .30 .65 -1.60  93 .01 .05 .49 9.52 
21. under 94 .70 .45 1.27 -.85  93 .85 .33 1.08 -2.02 
22. trunk 94 .00 - - -  93 .15 .16 .58 3.14 
23. knee 94 .14 .43 2.15 1.44  93 .46 .36 1.02 .25 
24. dangerous 94 .09 .23 1.07 2.65  93 .05 .16 .81 3.95 
25. bench 94 .90 .32 1.87 -1.69  93 .52 .51 1.73 .02 
26. leaves 94 .37 .34 .83 .73  93 .75 .45 1.61 -.96 
27. knot 94 .68 .36 .99 -.93  93 .05 .29 1.50 2.50 
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Table 10 - continued            
Item-Level Statistics for PAVER List 2, ALT-Expressive and Expressive Naming Forms 

   
List 2 ALT-Expressive 

  
List 2 Expressive Naming 

 Word n 

p-
level 

Item-Total 
Corr. 

a-
parameter 

b-
parameter 

 

n 

p-
level 

Item-Total 
Corr. 

a-
parameter 

b-
parameter 

28. kick 94 .74 .47 1.47 -1.02  93 .59 .28 .63 -.64 
29. shy 94 .21 .31 .97 1.64  93 .13 .19 .64 3.29 
30. rattlesnake 94 .12 .26 1.04 2.33  93 .14 .24 .91 2.36 
31. office 94 .46 .36 .84 .25  93 .13 .34 1.17 2.06 
32. celebrate 94 .28 .06 .15 6.71  93 .00 - - - 
33. freckles 94 .28 .45 1.11 1.07  93 .26 .47 2.01 .93 
34. against 94 .12 .34 .88 2.52  93 .03 .15 1.35 3.09 
35. cabin 94 .15 .26 .87 2.32  93 .02 .20 1.86 2.78 
36. dentist 94 .57 .29 .77 -.40  93 .20 .44 1.86 1.18 
37. little 94 .73 .15 .42 -2.37  93 .25 .18 .56 2.24 
38. harmful 94 .26 .25 .71 1.74  93 .00 - - - 
39. carving 94 .49 .32 .82 .14  93 .09 .15 .59 4.31 
40. swing 94 .46 .31 .80 .32  93 .91 .27 - - 
41. peacock 94 .36 .42 1.19 .67  93 .35 .43 1.38 .65 
42. empty 94 .72 .25 .74 -1.37  93 .59 .55 1.90 -.26 
43. barn 94 .57 .26 .79 -.34  93 .37 .26 .67 .98 
44. claw 94 .29 .20 .59 1.73  93 .11 .08 .26 8.26 
45. art 94 .54 .42 1.21 -.11  93 .00 - - - 
46. dive 94 .27 .21 .67 1.72  93 .20 .36 1.38 1.36 
47. overeat 94 .81 .24 .79 -2.04  93 .00 - - - 
48. divide 94 .85 .17 .70 -2.57  93 .00 - - - 
49. scoop 94 .17 .14 .48 3.54  93 .10 .11 - - 
50. herd 94 .07 .19 .93 3.11  93 .03 .37 6.93 1.76 
51. sponge 94 .83 .20 .75 -2.16  93 .41 .47 1.41 .42 
52. barefooted 94 .39 .50 1.52 .47  93 .15 .31 1.27 1.76 
53. stumble 94 .70 .27 .71 -1.21  93 .01 -.08 -.79 -6.14 
54. coffee 94 .93 .30 1.53 -2.13  93 .78 -.01 -.04 3.85 
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Table 10 - continued            
Item-Level Statistics for PAVER List 2, ALT-Expressive and Expressive Naming Forms 

   
List 2 ALT-Expressive 

  
List 2 Expressive Naming 

 Word n 

p-
level 

Item-Total 
Corr. 

a-
parameter 

b-
parameter 

 

n 

p-
level 

Item-Total 
Corr. 

a-
parameter 

b-
parameter 

55. pot 94 .68 .31 .85 -.92  93 .44 .37 .91 .36 
56. band 94 .47 .38 1.03 .22  93 .46 .37 .99 .24 
57. submarine 94 .43 .49 1.33 .36  93 .26 .43 1.44 1.05 
58. wave 94 .68 .48 1.64 -.62  93 .47 .35 .91 .20 
59. frown 94 .03 .21 2.49 2.21  93 .08 .12 .80 3.47 
60. groom 94 .11 .37 2.24 1.60  93 .01 .20 1.90 3.14 
61. swan 94 .20 .27 .83 1.92  93 .22 .35 1.16 1.43 
62. straw 94 .88 .37 1.84 -1.51  93 .86 .39 1.62 -1.59 
63. plain 94 .34 .56 2.08 .61  93 .13 .24 .88 2.50 
64. cash 94 .61 .31 .77 -.54  93 .01 .11 1.26 4.15 
65. yolk 94 .21 .43 1.51 1.25  93 .06 .21 1.28 2.59 
66. barrel 94 .27 .39 1.18 1.14  93 .24 .39 1.16 1.31 
67. arrest 94 .43 .13 .42 .85  93 .10 .10 .42 5.55 
68. escalator 94 .18 .35 1.30 1.55  93 .15 .19 .75 2.59 
69. colorless 94 .84 .34 1.43 -1.44  93 .00 - - - 
70. dynamite 94 .21 .31 .89 1.75  93 .04 .23 1.39 2.79 

Note.  PAVER = Preschool Assessment of Vocabulary: Expressive and Receptive.  ALT-Expressive = Alternative-Scored 
Expressive Vocabulary.  Item-Total Corr. = Corrected Item Total Correlation.  Statistics unavailable for test items with zero 
variance. 
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APPENDIX B 

TESTS OF CONVERGENT AND DIVERGENT VALIDITY 

 
Table 11 

      
 

Partial Correlations Between TOPEL Subscales and PAVER Scores, Controlling for Age 

 TOPEL PAVER Components 

Measures DV SS PK SS PA SS EXP 
ALT-
EXP 

NAME-
EXP 

REC 

TOPEL Subscales        

DV SS -       
PK SS .35*** -      
PA SS .45*** .44*** -     

        
PAVER Components        
EXP .36*** .18*** .31*** -    
ALT-EXP .46*** .26*** .41*** .88*** -   
NAME-EXP .16*** .23*** .23*** -.01*** .15*** -  
REC .42*** .16*** .24*** .42*** .45*** .07 - 

Note.  N = 188.  TOPEL = Test of Preschool Early Literacy. PAVER = Preschool Assessment of 
Vocabulary: Expressive and Receptive. SS = Scaled Score.  PK = Print Knowledge.  DV = 
Definitional Vocabulary. PA = Phonological Awareness. EXP = Expressive Vocabulary.  REC = 
Receptive Vocabulary.  NAME = Naming Vocabulary.  ALT-EXP = Alternate-Scored 
Expressive Vocabulary.  *p < .05. ***p < .001. 
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Table 12         
Partial Correlations Between TOPEL and List 1 PAVER Scores, Controlling for Age 

 TOPEL Subscales  PAVER List 1 

 
DV SS PK SS PA SS  EXP 

ALT-
EXP 

NAME- 
EXP 

REC 

TOPEL Subscales         
DV SSa -        
PK SSa .27*** -       
PA SSa .45*** .46*** -      

         
PAVER Components         
L1 EXPa .34*** .21*** .24***  -    
L1 ALT-EXPa .32*** .25*** .29***  .91*** -   
L1 NAME-EXPa .38*** .24*** .28***  .98*** .89*** -  
L1 RECb .54*** .31*** .35***  - - - - 

Note. TOPEL = Test of Preschool Early Literacy. PAVER = Preschool Assessment of 
Vocabulary: Expressive and Receptive. SS = Scaled Score.  PK = Print Knowledge.  DV = 
Definitional Vocabulary. PA = Phonological Awareness. EXP = Expressive Vocabulary.  REC = 
Receptive Vocabulary.  NAME = Naming Vocabulary.  ALT-EXP = Alternate-Scored 
Expressive Vocabulary. Ns vary across measures. 

a
n = 96.  

b
n = 95. 

*
p < .05.  

**
p < .01. ***p < 

.001. 

 

Table 13         
Partial Correlations Between TOPEL and List 2 PAVER Scores, Controlling for Age 

 TOPEL Subscales  PAVER List 2 

 
DV SS PK SS PA SS  EXP 

ALT-
EXP 

NAME- 
EXP 

REC 

TOPEL Subscales         
DV SSa -        
PK SSa .43*** -       
PA SSa .47*** .43*** -      

         
PAVER Components         
L2 EXPa .52*** .25*** .36***  -    
L2 ALT-EXPa .63*** .33*** .49***  .86*** -   
L2 NAME-EXPa .21*** .31*** .35***  .18*** .26** -  
L2 RECb .22*** .01*** .11***  - - - - 

Note. TOPEL = Test of Preschool Early Literacy. PAVER = Preschool Assessment of 
Vocabulary: Expressive and Receptive. SS = Scaled Score.  PK = Print Knowledge.  DV = 
Definitional Vocabulary. PA = Phonological Awareness. EXP = Expressive Vocabulary.  REC = 
Receptive Vocabulary.  NAME = Naming Vocabulary.  ALT-EXP = Alternate-Scored 
Expressive Vocabulary.  Ns vary across measures. 

a
n = 95.  

b
n = 96.  

*
p < .05.  

**
p < .01. ***p 

< .001. 
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Table 14 
Tests for Convergent and Discriminant Validity in PAVER 

    List 1  List 2  Across Lists 

   df t  df t  df t 

EXP-DV - EXP-PK  93 .97±  92 2.18*  188 1.90± ± 
EXP-DV - EXP-PA  93 .75±  92 1.33*  188 .54** 
REC-DV - REC-PK  93 1.91±  92 .66*  188 2.80** 
REC-DV - REC-PA  93 1.59±  92 .78*  188 1.96** 
ALT EXP-DV - ALT EXP-PK  93 .52±  92 2.67**  188 2.24** 
ALT EXP-DV - ALT EXP-PA  93 .23±  92 1.34*  188 .58** 

Note.  Age-corrected correlations compared using Steiger T2 test.  PAVER = Preschool Test of 
Vocabulary: Expressive and Receptive.  EXP = Expressive Vocabulary.  REC = Receptive 
Vocabulary.  ALT EXP = ALT-Expressive Vocabulary.  Total N Across Lists = 192. ±

p < .06. 
*
p 

< .05.  
**

p < .01. 
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APPENDIX C 

ESTIMATES OF PERIOD OF ACQUISITION 

 

Table 15    

Estimated Period of Acquisition for PAVER Test Words 

Period of Acquisition List 1  List 2 
Before 36.0 Months burst (E, R) 

fly (E, R) 
kitten (E, R) 
shove (E, R) 

 

 against (R) dentist (R) overeat (R) 
arrest (R) draw (R) peacock (R) 
art (R) dynamite (R) plain (R) 
barefooted (R) empty (R) pot (R) 
barn (R) fall (R) rattlesnake (R) 
bench (R) fish (R) reading (R) 
boot (E) fishing (E) rocky (R) 
cabin (R) fishing (R) scoop (R) 
cane (R) freckles (R) shy (R) 
carving (R) groom (R) straw (R) 
cash (R) herd (R) stumble (R) 
celebrate (R) inside (R) submarine (R) 
claw (R) kangaroo (R) swing (R) 
coffee (R) kick (R) under (R) 
colorless (R) leaves (R) yolk (R) 
cricket (R) little (R) young (R) 
dangerous (R) mint (R) overeat (R) 
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Table 15 - continued    

Estimated Period of Acquisition for PAVER Test Words 

Period of Acquisition List 1  List 2 

36.0-41.9 Months bow (E, R) sauce (E, R) 
burnt (E, R) shadow (E, R) 
camp (E, R) shout (E, R) 
crown (E, R) shut (E, R) 
gift (E, R) smash (E, R) 
horn (E, R) snail (E, R) 
jump (E, R) spill (E, R) 
lemon (E, R) stone (E, R) 
menu (E, R) stoplight (E, R) 
razor (E, R) sunburn (E, R) 
rejoice (E, R) worry (E, R) 

 

 all (R) insect (R) 
band (R) inside (E) 
barrel (R) knee (R) 
coffee (E) knot (R) 
dive (R) little (E) 
divide (E) office (R) 
divide (R) pencil (R) 
escalator (R) sponge (R) 
fish (E) swan (R) 
frown (R) wave (R) 
hospital (R)  

 

42.0-47.9 Months bat (E, R) glasses (E, R) 
build (E, R) ostrich (E, R) 
city (E, R) toothless (E, R) 
ear (E, R) travel (E, R) 
elder (E, R) weapon (E, R) 
elephant (E, R) web (E, R) 

 

 colorless (E) 
overeat (E) 
rocky (E) 
straw (E) 
under (E) 

 

48.0-53.9 Months blanket (E, R) 
crawl (E, R) 
library (E, R) 
remove (E, R) 
side (E, R) 
stamp (E, R) 
watch (E, R) 

 

 cane (E) 
knot (E) 
pot (E) 
stumble (E) 
wave (E) 
young (E) 

 

 

  



60 

Table 15 - continued    

Estimated Period of Acquisition for PAVER Test Words 

Period of Acquisition List 1  List 2 

54.0-59.9 Months before (E, R) 
blender (E, R) 
needle (E, R) 
woodpecker (E, R) 

 

 empty (E) 
harmful (R) 

 

60.0-65.9 Months enjoy (E, R) 
first (E, R) 

 

   draw (E) 

66.0-68.0 Months button (E, R) 
coach (E, R) 
grow (E, R) 
lonesome (E, R) 

 

 insect (E) 
kick (E) 

 

Note.  PAVER = Preschool Assessment of Vocabulary: Expressive and Receptive.  (R) = Receptive Format.  (E) = Expressive Format.  
Based on LWV Definitions, words were assigned to the earliest period of acquisition when at least 67% of the cohort responded to the 
item correctly.  Not all words tested were assignable.  List 1 = 56 of 70 unique words assigned; List 2 = 66 of 70 unique words 
assigned. 
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APPENDIX D 

HUMAN SUBJECTS RESEARCH APPROVAL AND CONSENT 

 

RE-APPROVAL MEMORANDUM 

 
Office of the Vice President For Research 
Human Subjects Committee 
Tallahassee, Florida 32306-2742 
 
RE-APPROVAL MEMORANDUM 
 
Date: 5/20/2013 
 
To: Megan Vinco 
Dept.: PSYCHOLOGY DEPARTMENT 
From: Thomas L. Jacobson, Chair 
 
Re: Re-approval of Use of Human subjects in Research 
Evaluation of Preschool Vocabulary Knowledge 
 
Your request to continue the research project listed above involving human subjects has been 
approved by the Human Subjects Committee. If your project has not been completed by 
5/7/2014, you are must request renewed approval by the Committee. 
 
If you submitted a proposed consent form with your renewal request, the approved stamped 
consent form is attached to this re-approval notice. Only the stamped version of the consent form 
may be used in recruiting of research subjects. You are reminded that any change in protocol for 
this project must be reviewed and approved by the Committee prior to implementation of the 
proposed change in the protocol. A protocol change/amendment form is required to be submitted 
for approval by the Committee. In addition, federal regulations require that the Principal 
Investigator promptly report in writing, any unanticipated problems or adverse events involving 
risks to research subjects or others. 
 
By copy of this memorandum, the Chair of your department and/or your major professor are 
reminded of their responsibility for being informed concerning research projects involving 
human subjects in their department. They are advised to review the protocols as often as 
necessary to insure that the project is being conducted in compliance with our institution and 
with DHHS regulations. 
 
Cc: 
HSC No. 2013.10445 

 

 



62 

INFORMED CONSENT FORM 
 
 

Title: ASSESSMENT OF PRESCHOOL VOCABULARY 
Investigator:  MEGAN H. VINCO 

 
You have been invited to be in a research study about children’s word knowledge.  This study is 
being conducted by Megan Vinco and Dr. Christopher Lonigan at Florida State University 
(Department of Psychology). 
     
This project will investigate what words young children know and some of the things that may 
contribute to children learning new words. We are interested in having families with preschool 
children (ages 3, 4, or 5) participate in the study.  
 
If you agree to participate, we will ask you to complete a brief questionnaire about your child’s 
background and your family’s background. We estimate that it will take you approximately 10 
minutes to complete the forms (enclosed here). 
 
Once you have provided permission for your child’s participation, we will meet with your child 
in the preschool.  It is estimated that your child will be visited twice and that we will spend about 
25 minutes with your child on each visit. Your child will be tested using two tools to measure 
early literacy skills.  These tools are similar to other developmental assessments used with 
preschoolers.  The tasks ask the child to do things like name pictures and describe sounds. 
Preschool children typically enjoy these tasks.  However, if your child indicates at any time that 
he or she no longer wants to participate, there will be no consequences and your child can simply 
go back to their regular classroom activities.   
 
We know of no risks associated with you or your child participating in this project. 
 
As a potential benefit to your participation, you will have the opportunity to request the results of 
the standardized assessment we give to your child.  If you are interested in knowing the results of 
testing, simply contact the investigator to receive a brief report on your child’s performance.  A 
benefit to your child will be a small prize (such as a sticker) given during the school visit.  There 
is no other compensation for participating in this study. 
 
Your participation is completely voluntary. You do not have to participate if you do not want to. 
Your decision whether to participate or not will have no effect on any other treatment or services 
for which you are eligible from Florida State University. You may change your mind and 
withdraw from this project at any time without penalty. 
 
All information collected for this project will be kept confidential to the extent allowed by law. 
Confidentiality will be ensured in the following ways: In public reports of the results of this 
project, we will only report results that have been averaged over large numbers of children. No 
child or family will ever be identified publicly. Data collected is solely for  research purposes. 
The information gathered will be kept in locked storage in the Department of Psychology at 
Florida State University, identified only by a code, and will not be available to any other person 
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or institution. Data from this project, with all identifying information removed, will be retained 
indefinitely. 
 
If at any time you have questions about this project, please contact Megan Vinco or Dr. 

Christopher Lonigan.  If you have questions about your rights as a participant in this project, or 
if you feel you have been placed at risk, you can contact the Chair of the Human Subjects 
Committee, Institutional Review Board, through the Office of the Vice President for Research, at 
(850) 644-8633. 
 
By signing below, you agree to participate and grant permission for your child’s participation.  

If you agree to participate, you acknowledge that you have read and understand the information 

provided above.  You acknowledge that you have had the opportunity to communicate with the 

project investigators, and that you understand you may contact them at a later date if you need 

to do so.  A copy of this form is attached for you to keep for your records. 

 

 

 

 

 

____________________________________ 

Printed Name of Child who has permission 
to participate 

 

_________________________________________ 

Printed Name of Parent or Legal Guardian 

____________________________________ 

Today’s Date 

 

_________________________________________ 

Signature of Parent or Legal Guardian 

 participating and granting permission of child to 
participate 
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