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ABSTRACT 
 
 
 
 

Two hundred and three third-grade students took part in a study that examined the 
relationships between three dimensions of word knowledge and reading comprehension. 
Each participant was administered six measures of word knowledge. The Peabody Picture 
Vocabulary Test- Third Edition (PPVT-III) and the Vocabulary subtest of the Wechsler 
Intelligence Scale for Children-Third Edition (WISC-III) were used to measure breadth 
of word knowledge. The Multiple Meanings subtest and Attributes subtest of the 
Language Processing Test-Revised (LPT-R) were used to measure depth of word 
knowledge. The Word Use Fluency (WUF) subtest of The Dynamic Indicators of Basic 
Early Literacy Skills (DIBELS) and a semantic category fluency task were used to 
measure fluency of word knowledge.  

Confirmatory factor analyses, structural equation modeling, and hierarchical 
regression analyses were used to compare performance on the three dimensions of word 
knowledge and performance on two tests of reading comprehension. Results show that a 
two-factor model of breadth and depth/fluency provides the best fit to the data. Breadth 
had a stronger relationship to reading comprehension than did depth/fluency; however, 
the two dimensions of word knowledge share important information that contributes to 
the prediction of reading comprehension.  
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INTRODUCTION 
 
 
 
 

One of the most important skills learned by young readers is the ability to 
understand written text, which is usually referred to as reading comprehension. 
Comprehension of the information in text, or of the author�s meaning, is the ultimate 
reason for reading. In order to comprehend a large unit of text, a child must understand 
the smaller word units (National Reading Panel, 2000). The relationship between word 
knowledge and reading comprehension has been well documented in factor analyses, 
correlational studies, and experimental evidence.  

Early factor analytic studies established vocabulary knowledge as one of the 
major factors in reading comprehension (Davis, 1944; Spearritt, 1972). For example, 
Davis factor analyzed tests of nine skills underlying reading comprehension and found 
two major factors: word knowledge and reasoning. These two factors accounted for 
eighty-nine percent of the variance in reading comprehension. An analysis of the loadings 
revealed that the largest loading was the measure of word knowledge (Davis, 1944).  
Spearritt further reanalyzed Davis� data and found four main factors: word knowledge, 
drawing inferences from the content, following the structure of the passage, and 
recognizing a writer�s intent and tone. Word knowledge was the best differentiated of 
these four skills. The other three skills were highly correlated and Spearritt (1972) 
suggested that they could be measuring one basic ability. 

The importance of word knowledge in the comprehension of text has also been 
well established in correlational studies over the past fifty years. Table 1 displays several 
of these studies. The range of the correlations varies depending on several factors, such as 
test format, age of the subjects, range of vocabulary knowledge in the research sample, 
and the dimension of word knowledge measured by the test.   

There are several different test formats available for the assessment of word 
knowledge. First, vocabulary tests can measure reading vocabulary or oral vocabulary. 
Reading vocabulary measures correlate higher with reading comprehension than 
measures of oral vocabulary (Hafner, Weaver, & Powell, 1970; Stanovich & 
Cunningham, 1992). This should not be surprising since measures of reading vocabulary 
tap word reading ability in addition to knowledge of word meanings. Measures of oral 
vocabulary are more likely to tap pure word knowledge. Second, vocabulary measures 
also vary based on stimulus presentation. Some measures use pictures, such as the 
Peabody Picture Vocabulary Test (PPVT; Dunn & Dunn, 1997), while other measures 
use written or spoken words. Third, tests can be receptive or expressive. While several of 
these correlational studies seem to indicate that the test format of the vocabulary measure 
may impact the correlation between vocabulary and comprehension, it is difficult to 
discern strong patterns across studies. This is likely due to other confounding factors such 
as age of subjects and dimension of vocabulary being assessed.  

The age of the subjects does appear to impact the correlation between vocabulary 
and reading comprehension. For example, Snow (2002) administered a vocabulary 
measure in kindergarten and examined the relationship of scores on that test with 
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children�s subsequent reading comprehension scores in first, fourth and seventh grade. 
She found that the strength of the relationship between the kindergarten vocabulary 
measure and reading comprehension increased substantially as the children advanced in 
grade level. The correlations for first graders, fourth graders, and seventh graders were 
.45, .62, .69, respectively.  

Another difference among vocabulary measures that might affect the correlation 
between vocabulary and reading comprehension is the dimension of vocabulary being 
assessed. Measures such as the Wechsler Intelligence Scale for Children (WISC; 
Wechsler, 1991) and the PPVT assess breadth of word knowledge. These measures tap 
how many words the individual knows. Other dimensions of vocabulary that are assessed 
are depth of word knowledge and fluency. These different dimensions of vocabulary 
assessment are one of the primary focuses of this study and will be further discussed later 
in this introduction.   

 The presence of a relationship between vocabulary and reading comprehension 
has also been indicated in experimental evidence. Research has shown that altering the 
difficulty of the words in a text makes the text easier or harder to comprehend (Marks, 
Doctorow, & Wittrock, 1974; Raphael, Myers, Tirre, Fritz, & Freebody, 1981). Word 
frequency is used as an indication of word difficulty. These types of studies assume that 
words encountered less in print are less well known. In one study, fifteen percent of the 
words in several elementary school texts were replaced with either high frequency or low 
frequency synonyms. Sixth graders were randomly assigned to the high-frequency text or 
the low-frequency text. Reading comprehension was significantly increased with the 
high-frequency group and inhibited in the low-frequency group (Marks et al, 1974). In 
another study, passages were constructed using words of high frequency or low 
frequency. Results from this study indicate a significant difference between the high and 
low word frequency groups (Raphael et al, 1981). A potential problem with interpreting 
these studies is that word frequency may affect both knowledge of a word�s meaning as 
well as how accurately the word is read in text. In other words, the inhibition of 
comprehension that resulted from replacement of high-frequency words with low-
frequency synonyms could be due to the words being read less well since they are 
encountered less in print.   
 Additional experimental evidence for the relationship between vocabulary and 
reading comprehension comes from studies that directly teach word meanings to children 
in order to enhance comprehension of text. Programs that enhance word knowledge by 
teaching the children to learn words well have influenced the comprehension of text and 
improved general word knowledge (Beck & McKeown, 1983; Beck, McCaslin, & 
McKeown, 1980). However, many programs that attempt to enhance comprehension 
through vocabulary instruction show success in increasing word knowledge but only 
marginal gains in comprehension (Pany & Jenkins, 1977; Jenkins, Pany, & Schreck, 
experiment 3, 1978; Tuinman & Brady, 1974). Beck and her colleagues hypothesize that 
for vocabulary instruction to affect reading comprehension, the instruction must go 
beyond establishing a definition for a word. Vocabulary instruction must develop 
complex, in-depth knowledge about the words. Good vocabulary instruction provides 
contextual information in addition to definitional information about a word. A child 
needs to develop knowledge of the core concept of the word and how the word is used in 
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different contexts in order to develop flexible knowledge about a word. In addition, 
instruction should provide multiple, varied encounters with the words being taught.  
Multiple repetitions help improve the speed of accessing the word�s meaning (Beck, 
McKeown, & Kucan, 2002). Studies that provided this rich vocabulary instruction 
showed gains in both accuracy of word knowledge and comprehension of text containing 
the taught words (Beck & McKeown, 1983; McKeown, Beck, Omanson, & Perfetti, 
1983).   

Another area of the scientific literature also illustrates the relationship between 
word knowledge and reading comprehension. Several studies have examined the 
relationship between Verbal IQ and reading comprehension (see Table 2). Sattler (2001) 
reports a correlation of .78 between the Vocabulary subtest of the Wechsler Intelligence 
Scales and Verbal IQ. The Vocabulary subtest of the Wechsler scales is the most reliable 
measure of verbal ability from the verbal scale. When administering short forms of the 
Wechsler scales, the Vocabulary subtest is recommended as the best measure from the 
verbal scale. Therefore, studies that report a relationship between Verbal IQ and reading 
comprehension provide additional support for the relationship between word knowledge 
and reading comprehension. The correlations found in these studies range from .4-.7 and 
indicate a strong relationship between verbal intelligence and reading comprehension. 

Researchers usually distinguish between two aspects of an individual�s 
vocabulary knowledge: breadth and depth. Breadth of vocabulary refers to the size of the 
mental lexicon and is the number of words that have some level of meaning to the 
individual. However, breadth does not specifically address how well each of these words 
is known. It is a dimension defined by how many words have meaning for the individual 
(Anderson & Freebody, 1981). Depth is the richness of knowledge that the individual 
possesses about the words that are known. Depth is not an all or none concept. At the 
most basic level, a word can be recognized but not well defined. As more depth is 
acquired, this word can be defined in greater detail. Finally, relations can be made 
between the word and other words, multiple meanings of a word are learned, and the 
word can be used in different contexts. When this level of depth is acquired, the word 
knowledge has become flexible. As depth of word knowledge is increased, the individual 
moves beyond the definition of the word and develops complex knowledge of the word 
meaning (Anderson & Freebody, 1981; Beck et al, 2002). Depth of word knowledge 
involves knowing the core meaning of the word and how it changes in different contexts 
(Stahl, 1998). In one study, artificial words were taught to college students either in a 
single context or varied contexts.  Students who received instruction in varied contexts 
were significantly better at understanding the word overall and understanding the word in 
novel contexts (Nitsch, 1978).   

In addition to breadth and depth, it may be important to also consider fluency in 
the study of word knowledge. Breadth and depth of vocabulary are often discussed in the 
scientific literature, however fluency is rarely included as a dimension of word 
knowledge. Fluency is the rate at which the individual accesses the meaning of the word. 
Beck and her colleagues note the importance of speed of access to word meanings in 
comprehension of written text. As word meanings become reinforced through frequent 
exposures, the time it takes to access the word meanings decreases (Beck et al, 2002). In 
one study, fourth grade students were presented with synonym instruction. Results 
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indicated that synonym instruction was highly effective for vocabulary instruction; 
however, these effects did not transfer to comprehension. The authors suggest that their 
instruction did not improve lexical access speed enough to impact comprehension 
(Jenkins et al, 1978).  

The present study will examine three dimensions of word knowledge in their 
relationships to reading comprehension. Confirmatory factor analysis, structural equation 
modeling, and hierarchical regression analysis will be used to: 1) evaluate whether the 
three dimensions are distinguishable factors of word knowledge; 2) examine the strength 
of the relationships between the three proposed dimensions of word knowledge; and, 3) 
examine the relationships between each dimension of word knowledge and reading 
comprehension. In third grade, students in the state of Florida are required to pass the 
Florida Comprehensive Assessment Test (FCAT) in order to advance to the next grade. 
The FCAT consists of two basic components: a portion that measures abilities based on 
state standards and a portion that measures abilities based on national norms. The reading 
section of both portions of the FCAT evaluates a student�s ability to understand the 
meaning of written passages. This study is designed to examine whether there are reliable 
differences in the degree to which the three dimensions of word knowledge (breadth, 
depth, and fluency) are related to individual differences in performance on the reading 
sections of the FCAT.  

Since the FCAT is a high-stakes test, there are important theoretical and practical 
implications of this study. This study will examine whether the three proposed 
dimensions of vocabulary are distinguishable constructs. If these three dimensions of 
vocabulary are distinguishable constructs, this study will examine which dimension 
correlates most highly with the FCAT measures of reading comprehension. By 
determining the type of word knowledge that is most highly related to performance on the 
FCAT, a program for monitoring the effectiveness of teacher instruction of vocabulary 
could be devised. If the vocabulary instruction being provided by a classroom teacher 
does not have an impact on the type of word knowledge that is related to performance on 
the FCAT, then the vocabulary instruction in that classroom could be changed. If the 
instruction has the largest impact on the measure that is most highly correlated with 
FCAT performance, then the instruction is providing the students with the type of 
knowledge about words that they need to succeed on the FCAT.  
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Table 1 
Studies Correlating Vocabulary and Reading Comprehension 

 

Authors Year 
Age or 
grade N Vocabulary test Reading comprehension test Correlation

Davis  1942 
college 

freshman 82 

Word Knowledge 
component of 

Cooperative Reading 
Comprehension Test Nelson Denny reading test 0.86 

Hunt 1953 
college 
students 168 

Cooperative reading 
test C2 Upper Level 
Form T- Vocabulary 

Cooperative reading Test C2 Upper 
Level Form T- Level of Comp 0.58 

Stroud, Blommers and 
Lauber 1957 grades 3-6 757 

WISC-Vocabulary 
subtest  

Iowa Tests of Basic Skill- Reading 
Comp  0.41 

Hage & Stroud 1959 grade 9 800 ITBS Vocabulary Pressey Reading Comprehension 0.64 

Somwaru 1965 grade 1 290 

Metropolitan 
Achievement Tests, 
Primary II Battery-
Word Knowledge 

Etobicoke Reading Inventory-  
Comprehension 

.47(primer 
Comp), .62 
(pre-primer 

Comp)  

Hafner, Weaver, & Powell 1970 grade 4 
not 

reported
WISC-Vocabulary 

subtest             SRA Reading Comprehension 0.48 

Hafner, Weaver, & Powell 1970 grade 4 
not 

reported
SRA Reading 
Vocabulary SRA Reading Comprehension 0.70 

Miles, Foreman, & Anderson 1973 

grade K 
(word 

knowledge) 
and grades 
4-5 (comp) 348 

specially prepared 
test of word 
knowledge 

McLeod's Gap Reading 
Comprehension Test 0.60 
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Table 1-continued 
 

Authors Year 
Age or 
grade N Vocabulary test Reading comprehension test Correlation

Tramill, Tramill, Thornwaite, 
Anderson 1981 ages 6 to 16 122 

WISC-R-Vocabulary 
subtest 

Peabody Individual Achievement 
Test: Reading Comprehension  0.56 

Tramill, Tramill, Thornwaite, 
Anderson 1981 ages 6 to 16 122 

WISC-R-Vocabulary 
subtest WRAT 0.55 

Stanovich, Cunningham, & 
Feeman 1984 

grades 1, 3, 
5 

56 (1st), 
18 (3rd), 
20 (5th) PPVT MAT-Reading Comprehension 

.34 (1st), 

.59 (3rd), 
.58 (5th) 

Baddeley, Logie, Nimmo-
Smith, & Brereton (Exp 1) 1985 ages 18-60 51 

Mill Hill Vocabulary 
Test  Nelson Denny reading test  0.33 

Baddeley, Logie, Nimmo-
Smith, & Brereton (Exp 2) 1985 ages 19-60 107 

Mill Hill Vocabulary 
Test  Nelson Denny reading test  0.48 

Stanovich, Nathan, & Vala-
Rossi 1986 

grades 3, 5 
(matched 
reading 
level) 

33 (3rd) 
and 35 
(5th) PPVT  

Reading Survey Test of the 
Metropolitan Achievement Test 

(Form KS Elementary for 3rd and 
Form KS Intermediate for 5th) 

.76 (3rd), 
.64 (5th) 

Oakland, De Mesquita, & 
Buckley 1988 

ages 7-8, 
10-11 64 PPVT-R    

Peabody Individual Achievement 
Test: Reading Comprehension 

subtest  0.74 

Oakland, De Mesquita, & 
Buckley 1988 

ages 7-8, 
10-11 64 

 WISC-R-Vocabulary 
subtest 

Peabody Individual Achievement 
Test: Reading Comprehension 

subtest  0.66 

Stanovich and Cunningham 1992 undergrad 300 PPVT-R  
Nelson Denny comprehension 

subtest (Form F) 0.50 

Stanovich and Cunningham 1992 undergrad 300 
 Nelson-Denny 

Vocabulary (Form F)
Nelson Denny comprehension 

subtest (Form F) 0.65 
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Table 1-continued 
 

Authors Year 
Age or 
grade N Vocabulary test Reading comprehension test Correlation

Snow 2002 K,1,4,7 
not 

reported
Kindergarten score 

on PPVT 
1st, 4th, & 7th grade scores on 
unknown test of comprehension 

.45 (1st 
grade), .62 
(4th), .69 

(7th) 

Roth, Speece, & Cooper 2002 K,1,2 88 

PPVT-R and TOLD-
P:2 Oral Vocabulary 

subtest 
Woodcock-Johnson-R Passage 

Comprehension 

0.38-.51 
(PPVT), 
.53-.70 
(TOLD) 

Martino & Hoffman 2002 

freshmen 
college 
students 26 

TOAL-Listening 
Vocabulary subtest ACT Reading 0.68 
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Table 2 
Studies Correlating Verbal IQ and Reading Comprehension 

Authors Date 
Age or 
grade N 

Verbal 
measure 

Comprehension 
measure Correlation

Alarcon & DeFries 1997 
ages 8 to 

20 628 
WISC/WAIS- 

VIQ 
PIAT-Reading 

Comprehension 0.76 

Katz & Ben-
Yochanan 1990 

ages 5 
and 6  60 WPPSI- VIQ 

Israel Reading 
Comprehension 0.44 

Tramill, Tramill, 
Thornwaite, 
Anderson 1981 

ages 6 to 
16 122 WISC-R- VIQ   

PIAT-Reading 
Comprehension  0.56    

Jensen 1974 
grades 4-

6 2612 
Lorge-Thorndike 

VIQ 
SAT-Reading 

Comprehension 0.52 

Wiese, Lamb, & 
Piersel 1988 

ages 6 to 
16 70 WISC-R- VIQ   W-J Reading 0.72 

Hage & Stroud 1959 grade 9 800 
Lorge-Thorndike 

VIQ 
Pressey Reading 
Comprehension 0.68 

Cornwall 1992 
ages 7 to 

12 54 WISC-R-VC 
GORT-R 

Comprehension 0.45 

Berninger, Abbott, 
Thomson, & Raskind 2001 

ages 6 to 
13 102 WISC-III-VIQ 

Woodcock-
Johnson Passage 
Comprehension 0.52 

Berninger, Abbott, 
Thomson, & Raskind 2001 

ages 31 
to 61 118 WAIS-R-VIQ 

Woodcock-
Johnson Passage 
Comprehension 0.69 
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METHOD 
 
 
 
 

Participants 
 

Data for this study were collected from 203 third-grade students from a suburban 
school district in Tallahassee, Florida during the spring of 2004. Consent forms were sent 
to parents of all third-grade children in the classrooms of teachers who agreed to 
participate in the study. The sample consisted of 104 girls (51.2%) and 99 boys (48.8%). 
Students were drawn from several different elementary schools representing diverse 
socio-economic backgrounds. The ethnic composition of this sample was generally 
representative of the community: 68.0% Caucasian, 18.2% African American, 7.4% 
Asian, 2% Hispanic, and 4.4% Other. The sample ranged in age from 99 to 138 months 
(M = 111.14 months, SD = 5.596). The data were collected in the spring because each 
child�s performance on these measures was compared with their performance on the 
FCAT, which was also administered in the spring.   
 

Vocabulary Measures 
 

Each participant was administered six measures of word knowledge. Two 
measures from each of the three proposed dimensions of word knowledge (breadth, 
depth, and fluency) were administered to each participant. Breadth is the number of 
words that have some level of meaning to the individual. The Peabody Picture 
Vocabulary Test-Third Edition (PPVT-III;  Dunn & Dunn, 1997) and the Vocabulary 
subtest of the Wechsler Intelligence Scale for Children, 3rd Edition (WISC-III; Wechsler, 
1991) were used to assess breadth of word knowledge.  

Depth is the richness of knowledge that the individual possesses about the words 
that are known. The Multiple Meanings subtest of the Language Processing Test-Revised 
(LPT-R; Richard & Hanner, 1995) and the Attributes subtest of the LPT-R were used to 
measure depth of word knowledge.  

Fluency is the rate at which the individual accesses the meaning of the word. The 
Word Use Fluency (WUF) subtest of the Dynamic Indicators of Basic Early Literacy 
Skills (DIBELS; Good & Kaminski, 2002) and a Semantic Category Fluency test were 
used to assess fluency of word knowledge. 

  
Peabody Picture Vocabulary Test-Third Edition (PPVT-III). The PPVT-III (Dunn 

& Dunn, 1997) is a measure of receptive vocabulary in which the subject is required to 
select a picture that best depicts the verbal stimulus given by the examiner. The subject 
looks at four picture alternatives while the examiner reads aloud the stimulus word. The 
subject must choose the picture that best depicts the definition of the stimulus word. 
Stimulus items are presented in ascending difficulty. Scores can be reported as standard 
scores, percentile ranks, and age equivalents. Dunn and Dunn (1997) report an internal 
consistency reliability of .95 and a split-half reliability of .94. Internal consistency 
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reliability of the PPVT-III in this sample was .94. 
 
Wechsler Intelligence Scale for Children-Third Edition (WISC-III), Vocabulary 

Subtest. The Vocabulary subtest of the WISC-III (Wechsler, 1991) requires the subject to 
orally define stimulus words presented by the examiner. The words become increasingly 
difficult as the test progresses. The subject receives a zero, one, or two-point score for 
each item based on the quality of the definition. A zero-point response represents a wrong 
or vague answer. Responses that are scored as a one indicate a minor use of the word, an 
example that only uses the word, or a vague synonym. A two-point response indicates a 
major use of the word, a good synonym, or a correct definition of the word. Participants� 
responses in this study were scored two ways: the standard scoring method of 2,1, or 0 
point responses and a modified method in which a correct response received 1 point and 
an incorrect response received 0 points. The modified scoring method was used to reduce 
the influence of quality of word knowledge on the scoring in order to obtain a purer 
measure of breadth of word knowledge. When using the standard scoring method, subtest 
scores can be reported as standard scores and test-age equivalents. Wechsler (1991) 
reports a split-half reliability of .87 for the Vocabulary subtest. Internal consistency 
reliabilities of the standard and modified scoring methods were calculated for the sample 
used in this study. Reliabilities were .80 and .78 for the standard and modified scoring 
methods, respectively.  
 

 Multiple Meanings Subtest of the Language Processing Test-Revised (LPT-R). 
The Multiple Meanings subtest of the LPT-R (Richard & Hanner, 1995) requires the 
subject to recognize and define words that are presented in different contexts. The target 
item is presented in three different sentence contexts, and the subject must name an 
appropriate synonym or definition for each word in each context. Standard scores, age 
equivalents, and percentile ranks can be reported for performance on this subtest. Richard 
and Hanner (1995) report an internal consistency reliability of .78 and a test-retest 
reliability of .79. The internal consistency reliability of the Multiple Meanings test in this 
sample was .70. 

 
Attributes Subtest of the LPT-R. The Attributes subtest of the LPT-R (Richard & 

Hanner, 1995) measures the subject�s ability to name different attributes of a noun. The 
subject is asked to describe a noun, and scores are determined by the number of specific 
attributes named. Examples of possible attributes are function, components, color, 
accessories, size, shape, category, composition, and location. Subtest scores can be 
reported as standard scores, age equivalents, and percentile rank. The authors report a 
test-retest reliability of .79 for this subtest (Richard & Hanner, 1995). The internal 
consistency reliability of the Attributes test in this sample was .89.  

 
Word Use Fluency (WUF) Subtest of Dynamic Indicators of Basic Early Literacy  

Skills (DIBELS). On the WUF subtest of DIBELS (Good & Kaminski, 2002), the 
subject�s performance is evaluated on the number of words used correctly in sentences 
over a one- minute period. The examiner presents the subject with a target word, and the 
word is put into a sentence by the subject. Words are presented until the time limit of one 
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minute is reached. Technical information for this subtest is not provided by the authors. 
Pilot testing with 40 third-grade students indicated a reliability of .82 after using the 
Spearman-Brown Prophecy Formula to correct for test length. This correction was used 
because the participants� scores were determined by their cumulative performance on 
three forms of this test. Results of data collection for this study revealed a reliability of 
.82 after using the Spearman-Brown prophecy formula to correct for test length.  
 

Semantic Category Fluency. This measure was designed by the researcher 
specifically for this study. The subject is required to name as many items as possible from 
8 different categories. The subject is given ten seconds for each category. The categories 
administered to the subjects are farm animals, fruits, clothes you wear, items of furniture, 
things that take you places (i.e. ways to travel), things used at school, wild animals, and 
things people drink.  Scores are determined by how many correct items are named in each 
category in ten seconds. An initial form of this measure with six categories was pilot 
tested with 40 third-grade students. Pilot testing indicated a reliability of .75 after using 
the Spearman-Brown Prophecy Formula to correct for test length. Two additional 
categories were added after pilot testing to create the final form with eight categories. 
After correcting again for test length, a final reliability of .80 was established. This 
correction was used since the participants� scores were determined by their cumulative 
performance on 8 categories. Reliability of the semantic category fluency task in this 
sample was .87 after using the Spearman-Brown prophecy formula to correct for test 
length.  
 

Reading Comprehension Measures 
 

Florida Comprehensive Assessment Test-Sunshine State Standards (FCAT-SSS)- 
Reading. The FCAT-SSS is a standardized, criterion-referenced test that is administered 
to public school students in grades 3-10 in the state of Florida every spring. The FCAT-
SSS measures achievement of the Sunshine State Standards, which are statements of 
what children should know and be able to do at each grade level. The standards indicate 
capabilities that are expected to be taught by the teacher. The FCAT questions match the 
complexity of the standards being assessed. The questions range in difficulty in order to 
capture the achievement of all students (Florida Department of Education, 2001). Third-
grade students read passages and answer multiple-choice questions that evaluate the 
student�s ability to comprehend written passages. The reading comprehension abilities 
tapped by FCAT-SSS Reading are the ability to determine the main idea of a text, the 
ability to identify relevant details and facts, the ability to recognize and arrange events in 
chronological order, the ability to identify the author�s purpose, and the ability to 
understand plot development and conflict resolution (Florida Department of Education, 
2004). Scores for FCAT-SSS Reading are reported on a scale of 100 to 500, with a mean 
score of 300 and standard deviation of 50 (Florida Department of Education, 2001). 
Reliability of the reading section of the FCAT ranges from .86-.91 (Florida Department 
of Education, 2002). 
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Florida Comprehensive Assessment Test- Norm-Referenced Test (FCAT-NRT) 
Reading. The FCAT-NRT is a norm-referenced, standardized test that that is 
administered to public school students in grades 3-10 in the state of Florida every spring. 
The NRT portion of the FCAT is a form of the Stanford Achievement Test-9 (SAT-9) 
published by Harcourt Educational Measurement. The FCAT-NRT measures the 
student�s performance against national norms. The questions range in difficulty in order 
to capture the achievement of all students (Florida Department of Education, 2001). The 
Reading portion of the FCAT-NRT assesses reading comprehension skills through the 
administration of recreational (i.e., material read for enjoyment), textual (i.e., material 
found in grade-appropriate textbooks), and functional (i.e., material encountered in 
everyday life) passages. The reading comprehension abilities tapped by FCAT-NRT 
Reading are the ability to comprehend explicitly stated relationships, the ability to form 
an interpretation based on explicitly stated material, and the ability to synthesize and 
evaluate explicitly stated information (Florida Department of Education, 2004). Scale 
scores for FCAT-NRT Reading are reported on a scale of 527 to 817 (Florida Department 
of Education, 2003). 
 

Procedure 
 

The six measures of word knowledge were administered to each participant in the 
spring of 2004 in order to compare performance on those measures with FCAT scores. 
Each participant was tested individually by a trained student or the author. Participants 
were tested in an empty classroom, a teacher planning room, or a quiet section of the 
library. Student testers were trained on the measures of word knowledge for 
approximately eight hours by the author. Additionally, they were required to demonstrate 
proficient administration of the measures before being allowed to test the participants.  

Testing of each participant lasted approximately 60 minutes and was completed in 
two sessions, with one measure from each of the three hypothesized dimensions 
administered during each session. During the first testing session, the PPVT-III, the 
Multiple Meaning subtest of the LPT-R, and the Semantic Category Fluency test were 
administered. The Vocabulary subtest of the WISC-III, the Attributes subtest of the LPT-
R, and the WUF subtest of DIBELS were administered during the second testing session. 
The measures were administered in this order to limit error variance due to time 
sampling. Additionally, the schools requested that we limit our testing to half-hour 
sessions.  
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RESULTS 
 
 
 
 

Data Issues and Descriptive Statistics 
 

The dataset was examined for missing data, outliers, skewness, and kurtosis. 
There were three missing data points. Median imputation was used to handle missing data 
because less than 5% of the data were missing and the dataset is large (Tabachnick & 
Fidell, 2001). Sixteen univariate outliers (four for the PPVT-III, one for the WISC-III, 
four for Multiple Meanings, one for Attributes, one for WUF, and five for FCAT-SSS) 
were identified and brought to the fence (median + two interquartile ranges). Inspection 
of scatter plots revealed no bivariate outliers. To determine if multivariate outliers were 
present, cases were sorted by Mahalanobis distance. A conservative probability estimate, 
p < .001, for a case being an outlier was used (Tabachnick & Fidell, 2001). This 
procedure revealed no multivariate outliers. The resulting skewness and kurtosis values 
fell within acceptable ranges.  

Means, standard deviations, reliabilities, and intercorrelations are reported in 
Table 3. It is important to note that two forms of scoring were used for the Vocabulary 
subtest of the WISC-III. A modified scoring system was used to eliminate the possibility 
of receiving either a one or two-point response based on quality of response. This 
modified scoring system gave a correct response one point and an incorrect response zero 
points. The author hypothesized that the standard scoring system would provide a 
measure of depth in addition to breadth due to the possibility of different scores based on 
quality of response. Analysis of correlations revealed that the modified scoring system 
provided a better representation of breadth than the standard scoring system. The other 
measure of breadth, the PPVT-III, correlated higher with the modified scoring system 
than the standard scoring system. In addition, the two measures of depth, Multiple 
Meanings and Attributes, correlated higher with the standard scoring system than the 
modified scoring system of the WISC-III Vocabulary Subtest. Therefore, the modified 
scoring system was utilized for all analyses. 
 

Evaluation of Confirmatory Factor Analyses 
 
Confirmatory factor analyses (CFAs) were conducted using AMOS 5.0 

(Arbuckle, 2003) to evaluate measurement models. All CFAs were based on covariance 
matrices. A CFA was initially used to confirm the fit of the data to the proposed three-
factor model of Breadth, Depth, and Fluency. Additional nested models were tested to 
determine if any two-factor model or a one-factor model provided a better fit to the data 
than the three-factor model. All models were identified, indicating that a unique set of 
parameter estimates were obtained. Fit indices for the different models are presented in 
Table 4. The p-value associated with the χ2 test is the probability of obtaining the 
observed variance/covariance matrix if the model is true for the population. Thus, a 
nonsignificant χ2 is desired. However, the χ2 test is overly sensitive to sample size and 
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makes this fit index less appropriate for evaluating model fit. Values less than 3.0 are 
desirable for the χ2/df test. For the RMSEA index, values of .05 or less indicate an 
excellent fit, and values between .05 and .08 indicate an adequate fit. Values of less than 
.05 are desirable for the standardized RMR index. TLI and CFI values of .9 or greater 
indicate a good fit of the model to the data. The fit indices indicate that all models 
provided a good fit to the data. 

 χ2 difference tests were conducted to compare the two-factor models and the one-
factor model to the three-factor model. A significant χ2 difference test would indicate that 
the constraints imposed on the three-factor model to obtain the two-factor or one-factor 
models provide a worse fit to the data than the three-factor model. Therefore, a 
nonsignificant χ2 difference test would indicate that the two-factor or one-factor models 
provide a more parsimonious fit than the three-factor model. These results are presented 
in Table 4. The two-factor model of Breadth and Depth/Fluency provided the best fit to 
the data because the χ2 difference test between this model and the three-factor model is 
not significant. The two-factor model is illustrated in Figure 1 with standardized 
regression weights and squared multiple correlations. A standardized regression weight 
reveals the amount of change in the indicator that is attributable to one standard deviation 
unit of change in the latent variable. A squared multiple correlation reveals the proportion 
of variance in the indicator that is explained by its predictors. Further results will be 
presented for the two-factor model. 
 

Inclusion of Reading Comprehension Factor 
 

The FCAT-SSS Reading and FCAT-NRT Reading were added as a Reading 
Comprehension factor to the two-factor model of Breadth and Depth/Fluency to 
determine the relationships between each factor of word knowledge and reading 
comprehension. Fit indices for the model are presented in Table 4 and indicate that the 
model provided a good fit to the data. The model is displayed in Figure 2. Examination of 
the two-factor model reveals correlations of .79 and .71 between the Reading 
Comprehension factor and the Breadth and Depth/Fluency factors, respectively. Nested 
model testing between a model that estimated the correlations and a model that 
constrained the correlations to be equal was used to determine if the correlations were 
reliably different. Results of this testing revealed that the correlation between Breadth 
and Reading Comprehension was reliably stronger than the correlation between 
Depth/Fluency and Reading Comprehension, χ2 

difference (1, N = 203) = 45.68, p < .001.  
 

Evaluation of Structural Model 
 
Structural equation modeling was used to examine the predictive relations 

between the factors of word knowledge and reading comprehension. Structural equation 
modeling allows for the evaluation of the contribution of each predictor variable to the 
outcome variable with all other variables held constant. The structural portion of the two-
factor model is presented in Figure 3. The model is identified.  

For the two-factor model, 62% of the variance in Reading Comprehension is 
explained by the Breadth and Depth/Fluency factors. Analysis of the regression weights 
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indicates that Reading Comprehension increased .73 for each unit increase in Breadth, 
after controlling for Depth/Fluency. Reading Comprehension increased .06 for each unit 
increase in Depth/Fluency, after controlling for Breadth. However, the path between 
Depth/Fluency and Reading Comprehension was not significant. Breadth did account for 
unique variance in Reading Comprehension; however, the magnitude of the value is 
small (7%). Thus, most of the variance in Reading Comprehension is accounted for by 
shared variance. This is not a surprising result, given the high correlation between 
Breadth and Depth/Fluency (r = .88, p < .001). 

An important consideration in the evaluation of covariance structure models is the 
problem of equivalent models. For most structural models, there will be other models that 
are indistinguishable from the original model in terms of fit to the sample covariance 
matrix. It is important to consider equivalent models because there may be other plausible 
explanations of the data (MacCallum, Wegener, Uchino, & Fabrigar, 1993). Equivalent 
models occur when paths in the structural model are changed but the fit to the sample 
covariance matrix is the same as the original model. Equivalent models are generated by 
partitioning the structural model into blocks. A preceding block contains variables that do 
not receive arrows from variables outside the block. In addition, the relationships among 
the variables within the preceding block may be recursive and nonrecursive. A focal 
block contains variables whose relationships are only recursive. A succeeding block 
contains variables whose relationships can be recursive or nonrecursive (MacCallum et 
al, 1993). Structural models can typically be partitioned several ways. Examination of the 
two-factor structural model reveals a special case of block partitioning. The whole 
structural model can be considered a saturated preceding block. This occurs when the 
variables constitute a preceding block and are all connected by some path. This block is 
saturated because it is just-identified in terms of the number of permissible paths among 
the variables (MacCallum et al, 1993). Thus, any of the arrows can be reversed and 
interchanged with covariances. For example, the arrows between Breadth and Reading 
Comprehension and Depth/Fluency and Reading Comprehension could be reversed, and 
the covariance between Breadth and Depth/Fluency could be changed to a direct path. 
 
Evaluation of Regression Analyses with Unit-Weighted Composites 
 

In order to provide an examination of the relationships among these constructs 
using data that includes typical measurement error, unit-weighted composites were 
created for each participant by converting their scores on each measure into z-scores and 
then combining the z-scores for each dimension of breadth, depth/fluency, and reading 
comprehension. Hierarchical regression analyses were conducted with the unit-weighted 
composites to determine if each dimension of word knowledge contributed unique 
variance in the prediction of reading comprehension beyond that accounted for by the 
other dimension of word knowledge. The variable that is entered last in the analyses is 
the variable of interest because one can determine whether or not it contributes unique 
variance in the prediction of reading comprehension by examining the R2 change for 
significance once the other variables are in the equation. Table 5 displays the unique 
contribution of breadth and depth/fluency to the prediction of reading comprehension. 
Fifty percent of the variance in reading comprehension is accounted for by the two 
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dimensions of word knowledge. Breadth and depth/fluency both accounted for a 
significant amount of unique variance in reading comprehension; however the magnitude 
of the unique variance accounted for by depth/fluency was small. Over half of the 
variance in reading comprehension accounted for by the dimensions of word knowledge 
is attributable to shared variance. Correlations between the unit-weighted composites 
were calculated in order to examine the relationships between word knowledge and 
reading comprehension without both variables in the equation. Correlations of .70 and .56 
were obtained between the reading comprehension composite and the breadth and 
depth/fluency composites, respectively.   
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Table 3 
Descriptive Statistics and Intercorrelations for All Observed Variables 

Variable 1 2 3 4 5 6 7 8 9 

1. PPVT-III 
 

___         

2. WISC-III  
Vocabulary   
(standard) 

.751 ___        

3. WISC-III 
Vocabulary 
(modified) 

.754 .968 ___       

4. Multiple    
Meanings 

 

.491 .601 .578 ___      

5. Attributes 
 

.272 .431 .398 .369 ___     

6. WUF 
 

.428 .490 .494 .384 .304 ___    

7. Category 
Fluency 

 

.356 .497 .483 .380 .276 .341 ___   

8. FCAT-SSS   
Reading 

.539 .613 .585 .479 .357 .291 .378 ___  

9. FCAT-
NRT 
Reading 

.632 .711 .695 .505 .331 .289 .385 .776 ___ 

M 132.670 27.750 15.374 8.887 39.700 43.188 4.212 354.207 669.429 

SD 14.926 6.349 3.081 2.237 9.923 11.515 .740 
 

52.359 38.521 

Reliability .942 a .804 a .781 a .689 a .887 a .816 b .873 b ___ ___ 

Maximum 
Possible 

204 60 30 12 96 ___ ___ 500 817 

Note. N = 203. All correlations significant at p < .01. 
a Internal consistency reliability. b Reliability after correcting for test length. 
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Table 4 
Model Fit Indices 

Model χ
2 df p χ

2/df RMSEA RMR TLI CFI χ
2  

difference
a

1. Three-Factor        
Model: Breadth, 

Depth, Fluency 
 

4.23 6 .65 .70 .00 .02 1.00 1.00  

2. Two-Factor 
Model: 
Fluency, 
Breadth/Depth 

 

14.52 8 .07 1.82 .06 .04 .97 .98 (2 vs. 1), 
10.30*** 

3. Two-Factor 
Model: Breadth, 

Depth/Fluency  
 

4.98 8 .76 .62 .00 .02 1.00 1.00 (3 vs. 1), 
.76* 

4. Two-Factor 
Model: Depth, 
Breadth/ 
Fluency 

11.79 8 .16 1.47 .05 .04 .98 .99 (4 vs. 1), 
7.56** 

5. One-Factor 
Model: General 
Word 
Knowledge 

 

15.99 9 .07 1.78 .06 .04 .97 .98 (5 vs. 1), 
11.76*** 

6. Two-Factor 
Model of 
Breadth, 
Depth/Fluency 
With Reading 
Comprehension 

23.99 17 .12 1.41 .04 .03 .98 .99  

Note. N = 203. RMSEA = root mean square error of approximation; RMR = root mean 
square residual; TLI = Tucker-Lewis index; CFI = comparative fit index. 
a Numbers in parentheses indicate which models are being compared for χ2 difference tests.  
* p > .10  ** p < .05 *** p < .01   
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Table 5 
Unique Variance Accounted for by Each Factor of Word Knowledge in the Prediction of 

Reading Comprehension  

 

Variable 

 

R
2 

 

R
2
 Change

 

Beta 

 

F Change 

Breadth .50 .19 .57 74.35*** 

Depth/Fluency .50 .02 .19 7.75** 

** p < .01; *** p < .001 
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Breadth 
.94 

wisc err_wisc 

.97 

.61 

ppvt err_ppvt 
.78

Depth/Fluency 

.48 

mm err_mm 

.69 
.24 

att err_att .49

.32 

cat err_cat 

.57

.35 

wuf err_wuf 

.59 

.87 

 
Figure 1. Two factor measurement model of Breadth and Depth/Fluency. All regression 
weights and covariances are significant (p < .001). ppvt = Peabody Picture Vocabulary Test- 
Third Edition; wisc = Vocabulary subtest of Wechsler Intelligence Scale for Children- Third 
Edition; mm = Multiple Meanings subtest of Language Processing Test-Revised; att = 
Attributes subtest of Language Processing Test-Revised; cat = semantic category fluency; 
wuf = Word Use Fluency subtest of Dynamic Indicators of Basic Early Literacy Skills. 
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Breadth .87 
wisc err_wisc 

.93 

.65 
ppvt err_ppvt 

.81

Depth/Fluency 

.49 

mm  err_mm  
.70 

.24 

att err_att .49

.32 

cat err_cat 

.57 

.33 

wuf err_wuf 

.58 

.88 

Reading Comp 

.67 

fcatsss err_fcatsss .82 

.90 

fcatnrt err_fcatnrt 

.95

.71 

.79 

Figure 2. Two factor measurement model with reading comprehension. All regression 
weights and covariances are significant (p < .001). ppvt = Peabody Picture Vocabulary Test- 
Third Edition; wisc = Vocabulary subtest of Wechsler Intelligence Scale for Children- Third 
Edition; mm = Multiple Meanings subtest of Language Processing Test-Revised; att = 
Attributes subtest of Language Processing Test-Revised; cat = semantic category fluency; 
wuf = Word Use Fluency subtest of Dynamic Indicators of Basic Early Literacy Skills; 
fcatsss = Florida Comprehensive Assessment Test-Sunshine State Standards; fcatnrt = 
Florida Comprehensive Assessment Test- Norm Referenced Test. 
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  Breadth 

Depth/Fluency 

.88*** 

.62 

 Reading Comp 

.73*** 

.06 

res 

 
Figure 3. Two factor structural model. *** p < .001. 
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DISCUSSION 
 
 
 
 

In this study, three questions were addressed regarding the relationship between 
measures of word knowledge and reading comprehension in third-grade children. The 
first question asked if the three proposed dimensions of word knowledge (breadth, depth, 
and fluency) are distinguishable. The second question asked what the strength of the 
relationships is between the dimensions of word knowledge. Finally, the third question 
asked what the relationships are between the dimensions of word knowledge and reading 
comprehension. The answers to these three questions will be addressed first, followed by 
the implications of this study, the limitations of this study, and directions for future 
research. 

The present study showed that a two-factor model of Breadth and Depth/Fluency 
provided the best fit to the sample data. These results provide evidence that the three 
dimensions of word knowledge are not completely distinguishable from one another. 
Specifically, depth and fluency may be influenced by similar types of experiences with 
words, so they become empirically indistinguishable from one another. This is consistent 
with the work of Isabel Beck and her colleagues who hypothesize (Beck et al, 2002) that 
speed of access to word meaning improves as the word meaning is reinforced and 
flexibility of word knowledge is obtained. If having knowledge of multiple meanings for 
words implies broader and more frequent experience in identifying the meaning of the 
word, then it would make sense that depth of knowledge about word meaning would be 
highly associated with fluency in accessing a word�s meaning.  

This study also examined the relationships between the different dimensions of 
word knowledge. Results of the confirmatory factor analyses and structural equation 
models revealed high correlations among the factors of word knowledge, indicating that 
although the dimensions of breadth and depth/fluency were distinguishable from one 
another, they were highly related. This relationship, again, makes conceptual sense if we 
assume that vocabulary growth is stimulated by broad and deep experiences with words. 
The same general types of experiences that expose students to the meaning of many 
different words would also likely expose them to multiple meanings for individual words. 
And, if fluency of access to word meanings increases as a result of the number of times 
and the number of situations in which meaning is accessed, then fluency of access to 
word meanings should be highly correlated with both breadth and depth of vocabulary 
knowledge. 

The present study also evaluated the relationship between each dimension of word 
knowledge and reading comprehension to determine which dimension of word 
knowledge is most highly related to performance on measures of comprehension for text 
(i.e., FCAT). These results provide evidence that breadth of word knowledge is most 
highly related to performance on a reading comprehension dimension composed of scores 
from the FCAT-SSS scoring system and the FCAT-NRT scoring system. Confirmatory 
factor analyses demonstrated that the correlation between breadth and reading 
comprehension was reliably stronger than the correlation between depth/fluency and 
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reading comprehension. Structural equation modeling revealed that reading 
comprehension increased the most as breadth increased, and breadth accounted for a 
significant amount of unique variance in reading comprehension. However, the actual 
magnitude of this value was small, indicating that shared variance between breadth and 
depth/fluency is most important in the prediction of reading comprehension.  

Due to the problem of equivalent models, results from the structural model should 
be interpreted with caution. That is, the arrows indicating directional relationships might 
just as easily have been drawn in the opposite directions in Figure 3. Because vocabulary 
and comprehension were assessed concurrently in this study, it is not possible to establish 
directional relationships with certainty.  

The correlations between individual measures of word knowledge and reading 
comprehension obtained in this study (see Table 3) allow for direct comparisons with 
values obtained in previous research (see Table 1). Previous research with similar aged 
students as this study typically employed measures of breadth as indicators of word 
knowledge. The average correlation from these studies is .46, which is lower than the 
correlations obtained in the current study between individual measures of breadth and 
reading comprehension. Results of hierarchical regression analyses with unit-weighted 
composites also allow a comparison between the results of this study and those obtained 
from earlier examinations of the relationship between vocabulary and reading 
comprehension. The regressions with unit-weighted composites reveal a correlation of 
.69 between breadth and reading comprehension, which is again substantially higher than 
the average correlation from previous studies and approaches the value obtained in the 
CFA. Obviously, the value obtained in the CFA (r = .79) is higher because that method 
provides an estimate of the relationship between breadth and reading comprehension that 
is free of measurement error. In general, the present results demonstrate a stronger 
relationship between vocabulary and reading comprehension than previous research. 

Although the correlations obtained in this study are higher than most previous 
studies that examined the relationship between measures of word knowledge and reading 
comprehension, one previous study presents a remarkably high correlation between 
vocabulary and reading comprehension. Davis (1942) reported a correlation of .86 
between a measure of word knowledge and reading comprehension. This value is 
surprisingly high considering that measurement error was not extracted. The correlation 
from Davis� study is most likely higher than the values obtained in the present study 
because Davis used adult participants. I argued earlier that the strength of the relationship 
between vocabulary and reading comprehension increases with age. Davis also used a 
measure of reading vocabulary. I also argued earlier that reading vocabulary measures 
correlate higher with reading comprehension than oral vocabulary measures because 
reading vocabulary taps word reading ability in addition to knowledge of word meanings. 

This is the first study to directly examine the relationships between reading 
comprehension and breadth, depth, and fluency of word knowledge using latent variables. 
An advantage of using latent variables is that the relationships among the variables are 
examined free of measurement error, and reliability of the measures does not impact the 
relationships. Thus, the results from this study may provide a more accurate estimate of 
the relationships between the dimensions of word knowledge and reading comprehension 
than has been available from previous research.   
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The immediate practical implications of this study are that a complete account of 
the relationships between vocabulary and reading comprehension should include 
measures of both breadth and depth/fluency. Although breadth is more important than 
depth/fluency in its relationship to reading comprehension, the two factors of word 
knowledge share information that is important. Therefore, assessment and teaching of 
vocabulary should include procedures that are related to both dimensions of word 
knowledge.  

Despite the significant findings of this study, several limitations are important to 
acknowledge. First, the data for this study were not collected in a longitudinal manner, so 
it is inappropriate to make causal claims from the structural model. As discussed earlier, 
there are many equivalent models with different causal paths that could fit the data 
equally well. Future research should focus on longitudinal data collection so that causal 
statements are more appropriate. 

Another limitation to this study is the low combined reliability of the depth 
measures of word knowledge compared to the breadth measures. Combined reliabilities 
were calculated for the breadth and depth dimensions by combining the item level data 
and calculating the internal consistency reliability. Due to the timed nature of the fluency 
measures, a combined reliability was not possible, so the average reliability was 
calculated for the fluency measures. Ninety-five percent confidence intervals were 
created for the combined and average reliability estimates. The confidence intervals were 
then examined for overlap to determine if the reliability estimates were statistically 
different from one another. This procedure revealed that the reliability of the breadth 

measures (α = .951) is statistically stronger than the depth (α = .868) and fluency 
measures (r = .845). This procedure was repeated using an average reliability for each 
dimension of word knowledge. Confidence intervals were again calculated for the 
average reliability of all dimensions of word knowledge. This procedure revealed that the 

average reliability of the breadth measures (α = .862) is statistically stronger than the 

depth measures (α = .795) but not the fluency measures (r = .845). These procedures 
reveal that there is a need for more psychometrically sound measures of depth of word 
knowledge. 

I argued earlier that depth and fluency may be empirically indistinguishable from 
one another. However, another plausible explanation for the results obtained in this study 
is that depth and fluency were not adequately measured as separate constructs. Perhaps 
the measures chosen for depth and fluency did not measure these constructs as they are 
typically defined in the research literature. Modification indices were utilized in the 
confirmatory factor analysis to determine if model fit could be improved by adding paths. 
These indices revealed that model fit would improve if a path was added between WUF 
and FCAT-NRT. Model fit would also improve, but to a lesser degree, if a path was 
added between Attributes and FCAT-SSS. These results seem to imply that these two 
measures of word knowledge may be assessing other constructs that are related to reading 
comprehension. It would behoove researchers in the future to examine different measures 
of depth and fluency to sort out these issues. 

In the future, researchers could also design a task that assesses breadth, depth, and 
fluency of word knowledge using the same words. A confrontational naming task would 
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assess knowledge of the word meaning and speed of access to meaning concurrently by 
asking for a definition of a word and timing the rate of response. Depth of word 
knowledge could then be obtained by asking for a synonym or antonym of the word.  
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FSU Human Subjects Committee Approval Letter 
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APPENDIX B 
 
 
 
 

Sample Informed Consent Letter 
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Dear Parent,   February, 2004 
 
 We are sending this letter to you because we would like permission to include your child 
in a study we are conducting at your elementary school. The purpose of the study is to 
examine the relationships between several measures of word knowledge and reading 
comprehension. This information will help provide knowledge on how teachers can best 
teach vocabulary and what type of word knowledge is most highly related to success on the 
FCAT. We are asking all children in your child�s classroom to participate.  
 Your child�s participation will involve completing a series of individually administered 
measures. These measures will be given to all children in your child�s classroom whose 
parents or guardians consent. The administrator is a highly trained student at FSU. The 
administration should require two thirty-minute sessions with your child. These measures will 
assess your child�s word knowledge and general verbal ability. We will schedule the sessions 
at a time that is least disruptive to ongoing classroom work. 
 One way we will examine the relationships between word knowledge and reading 
comprehension is to compare your child�s performance on these measures with several 
routine tests given by your child�s school. Thus, we will need information about your child�s 
scores on the SAT-9 measure of reading comprehension and the FCAT, which will require us 
to access your child�s identification numbers. 
 Your participation, as well as that of your child, in this study is voluntary. If you or your 
child chooses not to participate or to withdraw from the study at any time, there will be no 
penalty and it will not affect your child�s grade. We will provide $50 for school supplies or 
activities to each classroom that participates.  The results of the research study may be 
published, but your child�s name will never be used in any reports of the data. We will only 
report group data. Information obtained during the course of the study will remain 

confidential, to the extent allowed by law. 
 The project has the approval of Leon County Research Advisory Board as well as that of 
your school principal. If you have any questions concerning this study or your child�s 
participation, please call Kendra Tannenbaum (644-2920). If you have any questions about 
your rights as a subject/participant in this research, 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 Vice President for the Office of Research (644-8633). 

 

 

 
PERMISSION FORM 

I GIVE consent for my child (print child�s name here) ____________________________ 

to participate in the above study. 

      
_____________________________________ 

Signature of child�s parent or guardian 
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Sample Informed Assent 
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Child Assent 
 
Hello, ____________, my name is _______________. How are you today?  I would like 
your help in a study I am doing.  I am going to ask you to play some games and answer 
some questions.  I am going to be asking some of the other boys and girls in your class to 
play the same games and answer the same questions too.  Now some of the questions are 
for older kids and you may not know the answer, but that�s okay.  You just try your best 
and if you don�t want to continue you let me know and we can stop at any time. So will 
you help me by playing my games and answering some questions? 
 
If yes- Great. Let�s get started. 
 
If no- The child will be excused from the study and escorted back to the classroom. 
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