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Abstract
The purpose of this review was to examine the variables (e.g., grade, length of passage or word lig, criterion measure) that affect the
correlation between each of four different types of word reading measures (text fluency, list fluency, text accuracy and list accuracy)
and a criterion measure of reading comprehension. Twenty-seven individua studies were identified, however, many reported
correlations with more than one type of word reading measure. Due to the overlap of participants across the four measures of word
reading, overd| correations across these four measures could not be compared to determine if the scores were significantly different
from each other. Significance testing was, however, conducted on the four different types of word- reading measures reveding some

variables do impact the magnitude of the correation for some types of word-reading measures.
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Variablesthat Affect the Correlation between Fluency and Accuracy with a Measure of
Reading Comprehension

Reading isthe most critical skill sudents will learn and one of the best predictors of overal successin school (Stanovich,
1986), and in society (Lyon, 1997). Students who struggle in reading have a higher rate of dropping out of school and hold lower-
paying jobs (Snow, Burns, & Griffin, 1998). Additiondly, illiterate adults account for 75% of the unemployed, 33% of mothers
recelving aid, 85% of juveniles appearing in court, 60% of prison inmates, and 40% of minority youth (Orton Dydexia Society, cited
in Adams, 1990). Moreover, 2.8 million students ages 6 to 21 are identified as having alearning disability (U.S. Department of
Education, 2000), representing the mgjority of students receiving specid education services (51.0%) (U.S. Department of Education,
2000). Among those students identified as LD, 80% have serious problemsin reading (Snow et a. 1998).

The ahility to read words (i.e., to decode) is often used to make the distinction between individuas who are proficient in
reading from individuals who struggle or have areading disability (Adams, 1990; Shankweller & Liberman, 1972; Stanovich, 1980;
Stanovich, 1986). Therefore, research in reading disabilities has primarily focused on the remediation of word-reading problems
(Jenkins, Fuchs, Espin, Broek, & Deno, 2000). In addition, word-reading skills are highly correlated with reading comprehension
(Gough, Hoover, & Peterson, 1996).

Two indices commonly used to measure word-reading skills are fluency and accuracy. Fluency is the number of words read
correctly in afixed amount of time (usudly indexed per minute); accuracy is the percentage of words read correctly. In addition,
fluency and accuracy can be used to describe word reading when students read connected text or word lists. Throughout this paper we

use the term text fluency to refer to the number of words read correctly per minute in text; text accuracy to refer to the percentage of
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words read correctly in text; lig fluency to refer to the number of words read correctly per minute on word lists; and list accuracy to
refer to the percentage of words read correctly on word ligts.

While word reading can be measured in these four different ways, many variables may affect the strength of the correlation
between word-reading skills and reading comprehension. For example, when text or word lists are easy or below a student’s grade
level, a celling effect can occur, impacting the correlation. Moreover, Jenkins and Jewd| (1993) reported that studentsin lower grades
(second through fourth) had a higher correlation between text fluency and comprehension than did students in higher grades (fifth and
sixth). While numerous studies have reported correlations between word-reading skills and comprehension, there has been no
gynthesis of these studies pecificaly looking at the variables affecting the magnitude of the corrdation. Therefore, thisisthe first
review to examine variables affecting the relation between word reading, as measured by fluency or accuracy in text or on word lists,
with a criterion measure of comprehengion. This introduction begins by providing an empirica rationde for focusng on word-reading
skillsas an indicator of comprehension. Then, reading theories that support word-reading as an indicator of overal reading ability are
discussed. Findlly, the importance of this synthesisin relation to research and practice in the classroom is provided.

Empiricad Rationae for Focusng on Word Reading

Ehri and Sdtmarsh (1995) demondrated the importance of word reading when they found beginning first-grade readers were
more proficient at word reading than older students with reading disabilities. It stands to reason that a failure to read words negeatively
impacts text comprehension (Snow, Burns, & Griffin, 1998). Moreover, most children with reading disabilities demondtrate
satisfactory listening comprehension, which can then be utilized once word-reading problems are remediated (Jenkins et al., 2000).

Thisis further supported by research demongtrating that word-reading skills, ong with listening comprehension, account for virtudly
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al of the variance in reading skills (Hoover & Gough, 1990). Even when listening comprehension is controlled for, word reading has
been shown to account for alarge amount of variance in the difference between individuds' reading performance (Curtis, 1980).

In addition, teachers tend to be more concerned with word reading accuracy than reeding fluency (Nathan & Stanovich, 1991).
For example, Fuchs, Fuchs, Hosp, and Jenkins (in press) found that informal reading inventories (e.g., Woods & Moe, 1985) directed
teachers to use accuracy rather than fluency when placing sudentsin reading materia. Moreover, the importance of word reading is
further supported by theories focusing on some version of limited-capacity or verbd efficiency theory, which purports that word
reading is a the center of reading comprehension (e.g, LaBerge & Samuels, 1974; Posner & Snyder, 1975; Perfetti, 1985; Stanovich,
1980). Three such theories are discussed below.

Theories of Reading that Support the Relation Between Word Reading and Comprehension

LaBerge and Samudls theory of automaticity. This theory provides support that reading words fluently must occur before

comprehension is possible. It is based on the following premise: “It is assumed that we can only aitend to one thing & atime, but we
may be able to process many things at atime so long as no more than one requires attention” (LaBerge & Samuels, 1974, p. 295).
LaBerge and Samud's (1974) proposed that reading involves the coordination of several component processes that occur
sSmultaneoudy.

According to Samuels (1987), this theory is based on four key dements: attention, visua memory, phonologica memory and
semantic memory. He defined attention as the “ effort or energy required to perform cognitive tasks’ (Samudls, 1987 p. 18). Five
different types of attention are discussed reative to this theory. The firg type of attention is overt, which is observable and makesiit
possible to predict if a person is paying atention or not. Second is covert, which equatesto the level of arousd (i.e., dertness) a

person isin when learning. The third type of atention is vigilance, meaning being able to focus on the task a hand for long periods of
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time. Fourth, sdlective attention refers to the ability to block out unwanted distracters so as not to disrupt attention away from the task
a hand. Last is capacity, which, unlike the first four thet refer to types of attention, refersto the fixed amount of atention that is
avalable.

The second key eement to LaBerge and Samuels theory isvisua memory. Thisrelates to the ability to extract the printed
letters from the page to form words. Individua |etters are the smallest unit; letter combinations are the next smalest unit, and whole
words are the largest unit. A novice reader may focus on the individua |etters to form words while the more experienced reader may
focus on the entire word. Related to thisis the third key dement of LaBerge and Samuels' theory, phonologica memory. Phonologica
memory refersto the sound units (i.e., phonemes or morphemes) that map onto the letters of words. Not only must individuas be able
to see the letters or words but, they must dso know what sounds go with what letters and words. Last, semantic memory refersto the
declarative and procedura knowledge that is stored in relation to words and their meanings.

LaBerge and Samuels (1974) theory is based on two notions. Firgt, an individua has only so much accessble attention and
attention cannot be divided among tasks. Second, practicing askill dlowsit to become automatic and therefore require little to no
attention (Slocum, Street, & Gilberts, 1995). When skills become automatic, this dlows for the ability to perform multiple tasks
smultaneoudy (Samuels & For, 1997). Hence encoding letters must be automatic to read words and reading words must be automatic
in order for attention to be used for comprehension. If identifying letters and words is not accurate and autometic, then atterntion will
be spent on identifying letters and words and not on comprehending what is read. According to Samues and Flor (1997), performing
multiple tasks concurrently such as decoding and comprehension indicates that decoding is automatic.

Moreover, Samuels and Flor (1997) proposed that a skill must be performed accurately before it can become automatic and

therefore require little to no attention. An individual may be accurate and still require alot of atention. It is only when the ill is
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over-learned that it no longer requires atention. This point is further illustrated by looking at two students in the same class where one
reads 100 words correct in one minute with no errors and the other reads 30 words correct in one minute with no errors. Although they
are both accurate, one student is more automatic as implied by the number of words read. According to this theory, automaticity at the
word leve dlowsfor attention to be placed on reading comprehension. Notice that automaticity of comprehension isnot included in
thistheory. Instead, only those tasks that are predictably the same (e.g., word recognition) and tasks that are not aways changing (e.g.,
text comprehension) are considered gppropriate to become automatic (Samues & Hor, 1997). LaBerge and Samuels (1974) theory
of automaticity relies on a bottom-up approach to reading where word reading must first occur before comprehension is possible.
Problematic with bottom-up theoriesis that they do not address what happens when word reading is dow and inefficient. Posner and
Snyder’s (1975a, 1975b) two- process theory of contextual expectancy provides some guidance related to the problem of word reading
that isdow and inefficient.

Posner and Snyder’ s two-process theory of contextua expectancy. This theory of reading expands on the one proposed by

LaBerge and Samuels (1974) by using two contextud mechanisms. The first is the automatic activation of specific pathwaysin the
nervous system, indicating thet items sharing the same pathway's are processed more quickly. In addition, pathways that are confined

to the memory system will not inhibit the processing of items whose pathways are not activated (Posner & Snyder, 1975a, 1975b). For
example, when the word PIG is activated in the memory system it has no effect on the activation of the word HOT. While activating

the word PIG assigts the processing of sgnds related to it, there isno inhibitory effect of the activation. Although thisfirgt type of
contextud mechanism requirestime, it does not require conscious attention. This is the difference between the first and the second

type of contextua mechanism Posner and Snyder (1975a, 1975b) use in their two-process theory.
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The second contextua mechanism occurs when conscious attention is given to the information (i.e., word). Thisincreasesthe
benefit from the pathway that is activated, however it inhibits other sgnds from being activated. Because attention is being used to
understand the information, this interferes with other signa's that may be related and could have been automaticaly activated. These
two types of contextua mechanisms provide support that context can be used to help aid word reading athough the more context is
used, the less conscious attention is available for comprehending what is read. While LaBerge and Samuels (1974) and Posner and
Snyder (1975a, 1975b) both claim that efficient low-level word-reading skills free up cognitive processes that can be used for
comprehending text, it is Stanovich (1980) who further explains which type of reader (i.e., poor or good) relies on context to help aid
word reading.

Stanovich's interactive-compensatory model. Stanovich (1980) proposed atheory of reading, building on Posner and Snyder’s

two- process theory of contextud expectancy, by expanding on the individud differences in context reading fluency. According to his
model, context is used to facilitate word recognition for both good and poor readers, athough for different reasons. Whereas the top-
down mode suggests only good readers use context to help read words, Stanovich (1980) proposed that poor readers may actualy use
context more to aid word reading. This occurs because they do not have good decoding skills; therefore, they rely on the context to
help them decipher unfamiliar words. On the other hand, good readers may aso use context, but they may do so to monitor
comprehension rather than reading words. For example, good readers have the ability to process printed words rapidly and efficiently
so they do not have to rely on context, but instead can use their menta energy to comprehend what they read. The only time they
would rely on context isto read aword thet is unfamiliar to them.

In addition to context facilitation, Stanovich (1980) proposed that context-free word recognition (e.g., lists) at the word and

subword level aso provides important information on individud differences in reading fluency. He described three distinct abilities
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related to context-free word recognition. Firgt, the ability to recognize words automatically alows menta processing to focuson
higher-leve skills (comprehension). Second, the rate at which words are recognized and coded into short-term memory adsthe
integrative comprehengon processes that hel ps activate the information that is already there (Lesgold & Perfetti, 1978). Las,
phonologica abilities ad word reading by providing a predictable pathway for letters to be accessed and also by providing a
predictable code for information held in short-term memory.

Importance of Synthesisfor Research and Practice

Although these theories support word reading as necessary for reading comprehension, they do not specifically address the
variables that may affect the magnitude of the correlation between measures of word-reading skills and comprehension. Thisis
important because sudents with reading disabilities often have deficits in their word reading ability. And word-reading skills may be
differentidly correlated with comprehension based on certain variables (e.g., Sudents grade, difficulty of materid read, whether the
student has a disability). Moreover, teachers and researchers commonly use word-reading skills as an indication of performance or to
judge the effectiveness of reading interventions (Jenkins et a., 2000). While word-reading skills have been shown to be highly
correlated with text comprehension (Gough, et d. 1996), the variables that affect this correlation have not been examined in relation to
fluency and accuracy in text and on word ligts. Therefore, this review examines the literature on the relation between word-reading
skills and comprehension and the effect specific variables have on these corrdations when using fluency and accuracy as a measure of
word reading in text and on word ligts.

Method

Literature Search
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An exhaudtive literature search was conducted to identify studies reporting correlations between a measure of reading
comprehension and performance on four ways of indexing word- reading skill: text fluency, text accuracy, list fluency, and list

accuracy. First, acomputerized search using Dissertation Abstracts, ERIC, Exceptional Child Educational Resources, Education

Abgtracts and PsyclNFO was conducted using the following descriptors. reading accuracy, reeding fluency, reading rate, reading

Speed, assessment, automdticity, fluency, reading, and word decoding. Each descriptor was entered in isolation so that the largest

number of studies would be identified. From there, the descriptor reading comprehension was entered to produce a manageable field

of citations to search.

Second, a manud search was conducted from 1980 to 1999 in the following journals: Exceptiona Children, Journd of

Learning Disahilities, Journd of Reading Behavior, Journa of School Psychology, Learning Disability Quarterly, Reading Research

Quarterly, Remedia and Special Educeation, School Psychology Review, and The Journa of Specia Education Each journd was

chosen because of its likelihood to publish studies related to word reading. Third, the reference sections from collected studies were
searched to determine additiona citations.

This search yidded 1,407 relevant articles. Of these sudies, 21 provided corrdations for text fluency; 7 for list fluency, 3 for
text accuracy, and 7 for list accuracy. However, these studies were not mutualy exclusive. For example, a study may have addressed
both text fluency and list fluency; such a study would be counted in each area. A tota of 27 individua studies were used (see Table 1).

Criteriafor Study Incluson
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For studies to be included, they had to meet the following criteria: (a) participants must have been in first through eighth grade;
(b) the study had to use red words to obtain scores on the word reading measures; (c) word reading had to be conducted ordly; (d) a
measure of reading comprehension had to be used as a criterion measure; (€) correlations had to be provided between the word reading
measure and the criterion measure; (f) and the sudy must have been conducted in English.

Thefollowing list provides asample of studies that were excluded from the review dong with the reasons for their excluson:
Armstrong (1983) used a single subject design; Lopez, Clark, and Winer (1979) used silent reading to caculate words read correctly
per minute; Aaron, Joshi, and Williams (1999); DeSoto and DeSoto (1983); Rasinski (1990); and Wolf, Baly, and Morris (1986) dl
used the number of secondsto read alist or passage instead of words read correctly per minute; Biemiller (1977-1978) and Roberts
and Smith (1980) did not provide correlations between fluency and a criterion measure; Perfetti and Hogaboam (1975) did not provide
corrdationsfor list accuracy and a criterion measure; Stanovich, Cummingham, and West (1981) used arapid naming task; and
Stanovich (1981) and Perfetti, Finger, and Hogaboam (1978) both did not use a criterion measure.

Methods for Andyzing Studies

To draw comparisons within and across the four types of word-reading messures (text fluency, text accurecy, list fluency, list
accuracy), studies were coded and mean correlations were caculated. The studies were coded based on how word reading was
measured (i.e,, text fluency, list fluency, text accuracy, and list accuracy), number of participants, student group (i.e., generd
education, specia education, at-risk), grade, type of passages (i.e., basa reader, researcher written) or type of word lit (i.e., basa

reader, researcher developed, commercia test), number of words per passage or word lists, grade level of passages or word ligts, type
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of criterion measure (i.e., mazes, sandardized, group-administered test, basal reader test, questions, story retell with questions, or
specific individualy administered tests), dong with correlations reported in each study.

This information was then entered into SPSS o that correlations could be averaged together, weighting for sample size. This
provided mean correlations for specific variables as well as an overal correation for each of the four types of word-reading measures.
The variables examined for text fluency were type of passage (i.e., basa or researcher written); level of passage (i.e., below, at, or
above grade levd); length of passage; whether the passage was based on students' grade level or a common passage (i.., ageneric
passage written to be used with students of al grade levels); criterion measure; grade; student group; and sample Size. The variables
examined for ligt fluency were type of word list (i.e., basa or vocabulary series, or from a passage); leve of word ligt (i.e., below, at,
or above grade leve); length of word ligt; criterion measure; grade; sudent group; and sample size. The variables examined for text
accuracy were type of passages (i.e., basa or researcher written); length of passage; criterion measure; grade; student group; and
sample size. And the variables examined for list accuracy were type of word list (i.e., commercia tests, researcher developed); length
of word list; criterion measure; grade; student group; and sample size. The same variables were not used for each of the four word
reading measures because of the lack of information provided in the sudies. For example, passage level and list level were not used to
examine text fluency or list fluency because this information was not reported in the studies. In addition to obtaining mean
correlations, significance testing was conducted between the correlations using the formula, Z = (Z; - Zo) / {[(1/ (n-3)] + [/ (n-3)]} Y2.

This provided information about whether differences between correlations were rdigble.
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In addition, each study was coded based on methodological qudities. Studies were coded on sample size, whether or not a
clear description of the participants was provided (i.e., sex, student placement, setting), if authors provided a complete description of
the materials and measures used and adminigtration procedures, dong with the length of passages or word lists used. The points
awarded for sample size were: 3 (above 99), 2 (between 50 and 99), and 1 (below 50). Studies were also awarded 1 point each if they
gave the sex of the students, placement of the students, setting, a description of the materids used, a description of the criterion
measure, and how these measured were administered. No points were award if these descriptions were not provided. The points
awarded for length of passage or list used were: 3 (passage over 250 words, list over 200 words), 2 (passage between 100 and 250
words, list between 100 and 200 words), 1 (passage or list less than 100 words). The possible range of points awarded was between 2
and 12. However, the actually range obtained was between 8 and 11, indicating they al did a reasonable job describing what occurred
and with whom. Unlike intervention studies that can be coded for numerous threets to internd and externd vdidity, these studies
could only be coded on alimited number of variables because they were only providing correlations between word reading and a
criterion measure of reading comprehension. Because methodologica qudity did not discriminate between studies, it was not included
asavaidblefor andyss.

In addition, due to dependency in the data, not dl correations reported in the 27 studies were used. For example, if a study
used two separate criterion measures with the same students, there would be dependency in the data because the same students are

represented in both scores. Thisisimportant because in order to test the differences between correl ations with dependant data,
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information is required that is not typicaly reported in sudies. However, some correlations computed on the same sample of students
were averaged for some analyses.

There were times, however, when this was not appropriate. For example, if astudy reported two or more correlations for
different criterion measures with the same population, the averaged correlation could not be used because it would include data for
more than one criterion measure. Moreover, the separate correlations could not be used because of dependency. Therefore, not al of
the correlations reported in each section were used in every andyss.

Results and Discussion

How do Correations Compare for the Four Types of Word Reading Measures?

For text fluency, 21 studies were identified with 33 correlations; the mean correlaion was .69 (SD = .11). For ligt fluency,
seven siudies were identified, with seven corrdations; the mean correlation was .60 (SD = .08). Text accuracy had five correlations
that were derived from five studies, with a mean corrdaion of .62 (SD = .18). List accuracy had seven studies that provided seven
correlations with amean of .78 (SD = .12).

Due to the overlap of participants used across the four measures of word-reading skill, alarge number of studies hed
dependency in their data. Therefore, the correlations from these studies could not be used to examine if the mean scores were
sgnificantly different from each other. Moreover, it was difficult to compare corrdations for the four measures of word reading
because of the difference in the number of studies reported in each area, and variability in sample Size, grade, and criterion measures

used. In addition, the mean correlations fluctuated depending on certain variables (e.g., sample Sze, criterion measures, length of
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passages or word lists). Nevertheess, when possible, comparisons across specific variables for al four measures of word- reading kill
were conducted, in addition to comparing the variables within each word reading measure.

Corrdations for Text Huency

Two types of passages were used to index text fluency. The mgority of the correations (72%) used passages from basal
readers (i.e.,, Ginn; Halt, Rinehart, & Wington; MacMillan; Harcourt-Brace-Jovanovich; Allyn-Bacon; Scott-Foresman; or Houghton
Mifflin), with amean corrdation of .66 (SD = .15). The remaining 28% used passages developed for measuring student progress (i.e.,
Comprehensive Reading Assessment Battery; Reading Progress Monitoring Passages; or the Wheldall Assessment of Reading
Passages), with amean corrdation of .74 (SD = .10). There was a Sgnificant difference between these two types of passages, Z (1,
2341) = 3.87, p < .001. One explanation for this difference may be related to the leve of the passage used (i.e., below, at, or above
grade levd). The author-made passages were mostly below grade level, whereas the basal passages were mostly at grade levd. Thisis
explored further below aong with differences in correlations based on the passage length, whether the passage was graded or
common, criterion measure, grade, student group, and sample size.

Text fluency and difficulty leve. As aready noted, the difficulty of the passage (i.e., below, at, or above the students grade

level) may affect the Sze of the correation between text fluency and comprehension. Shinn, Good, Knutson, Tilly, and Collins, (1992)
suggested that studies using passages considered easy should be interpreted with caution. Thisis due to the possibility of students at
upper grade leves reaching a ceiling, which would result in anonnormd digtribution. A ceiling effect occurs when the range of

difficult items (or, in this case, the level of the passages) is rediricted so that many of the sudents earn the maximum score. This may
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have affected the passages because those below grade level would have been easier for students to read, meaning they may have read
more words correctly than if the passages were at or above their grade level.

To determine if the difficulty of the passage was afactor, corrdations for the studies using below, and a, grade level passages
were compared. No correlations were reported for passages above grade level; therefore, this level was not used for the anadlysis. Only
20 of the 33 correlations could be used in this analys's because of dependency in the data, mixing grades, and using various difficulty
levelswithin agrade. As shown in Table 2, the mean corrdation for sudies using below grade level passages (.73) was higher than
those using passages at grade levd (.68). This difference was sgnificant, Z (1, 1571) = 1.91, p < .05. The reason for this difference
may be due to the ceiling effect, as Shinn et d. (1992) had cautioned.

At the same time, some evidence suggests that passage level may not be afactor. Markell (1991) looked at the correlations for
passages that were below, at, and above the students' grade leve. While this study was not included in the mean correlations due to
dependency in the data, it does offer a different perspective on level of passages used. Using the same 42 third-grade students, Markell
provided correlations for each of the three passage levels (below, at, above grade) with two criterion measures (mazes and questions).
What he found isin contrast to the information shown in Table 2. For maze, the corrdations reported were .86, .89, and .87 for below,
at, and above, grade level passages, respectively. Thisindicates no difference between correlations as a function of the level of text
difficulty. However, when questions were used as the criterion messure, a different trend emerged. The correlations were .26, .50, and
40 for below, at, and above grade level passages. These corrdations differ more than those shown in Table 2 or those described above

for the maze criterion measure.
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This difference may be related to the criterion measure, which may explain differences in the correations (discussed below).
Moreover, Markd| did not find that easier passages increased the correlation with comprehension, as Shinn et d. (1992) hed
cautioned. Of course, another factor that should be considered is the length of passages used. This may provide further information
explaining the magnitude of the correlaion between text fluency and comprehension.

Text fluency and length. The length of passage used may have implications for the strength of the correlation between text

fluency and comprehension. The reason for thisis that students may complete a shorter passage before one minute, requiring
examinersto prorate scores. Prorating is accomplished by multiplying the number of words read correct by 60 and dividing thet
product by the number of seconds actudly read. This transformation could affect the sSize of the correlation by increasing the spread in
scores, thusincreasing the correlations. For example, if a student read 90 words correctly from a 100-word passage in 50 seconds,
higher prorated score would be 108. If the same student were given a 200-word passage, it is possible that they would read less than
108 words correctly per minute. Therefore, prorating makes assumptions about what the student may have done without actualy
measuring the full array of their skills

Of the included studies, the length of the passages ranged from 90 to 400 words. The most common length was 250 words,
used in 34% of the studies, while studies using passages of 90, 100, and 172 words were the least common, each accounting for only
3%. When arange of words per passage length was provided, the average was ca culated based on the range. For example, if the

authors reported that passages ranged from 132 to 213 words, these were averaged together to provide the mean length of passage
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used. Thisoccurred in two studies. The first one used passages with an average length of 172 words; the second, 190 words. In
addition, one study did not report the number of words per passage.

Table 3 provides a breakout of the studies grouped by passage length. The highest mean correlaion (Fuchs, 1981; see dso
Fuchs & Deno, 1992) occurred when passages of 100 words were used, and the authors indicated that scores were prorated when
necessary. This mean correation (.91), was significantly higher when compared to dl other mean correaions: 90- word passages
(.62), Z (1, 155) = 4.87, p < .001; 172-word passages (.63), Z (1, 131) = 4.09, p < .001; 190-word passages (.72), Z (1, 424) =5.17, p
<.001; 200-word passages (.70), Z (1, 336) = 5.31, p < .001; 250-word passages (.57), Z (1, 774) = 7.77, p < .001; 300-word passages
(.73), Z (1, 218) = 4.31, p <.001; and 400-word passages (.83), Z (1, 237) = 2.52, p< .01.

Two other studies reported prorating and used passages with an average length of 172 words (Markell, 1991) and 200 words
(Hintze, Shapiro, Conte, & Basle, 1997). Markdl’ s corrdations ranged from .26 using questions as the criterion measure to .89 using
amaze task asthe criterion. Based on thisrange, it is uncleer if prorating affects the corrdation. Hintze et d. also used a maze task,
but reported corrdations of .64 and .67, which is markedly different than the correlation reported by Markell. In addition, because
other studies did not report whether students scores had been prorated, it is difficult to determine what, if any, effect score
transformation has on the correlation between text fluency and comprehension.

Evidence that further conflicts with prorating as a cause of inflating scores was observed by 400-word passages used by
(Jenkins et al., 2000) and (Fuchs, Fuchs, & Maxwell, 1988), where prorating would not have been necessary. These 400-word

passages provided the second highest mean correlation of (.83) which was sgnificantly higher for al other passage lengths except, of
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course, the 100-word passages. The difference between 90-word passages was (.62), Z (1, 212) = 3.07, p < .01; 172-word passages
(.63), Z (1, 188) = 2.48, p < .01; 190-word passages (.72), Z (1, 481) = 2.81, p < .01; 200-word passages (.70), Z (1, 393) =5.90, p <
.001; 250-word passages (.57), Z (1, 831) = 5.90, p < .001; and 300-word passages (.73), Z (1, 275) = 2.13, p < .05. Given that 400-
word passages a so provided alarge corrdation along with the small number of studies reporting using prorating, no conclusions can

be drawn concerning whether prorating affects the correlation between text fluency and comprehension.

Text fluency and graded or common passages. Another way to look at the passagesisto determine if they were chosen based

on students grade leved or if they were common. Common passages are those chosen for story content regardless of their readability
level, whereas passages chosen specificaly because the materid was related to a students' grade level (below, &, or above) would be
considered graded passages. For example, the passages from the Comprehensive Reading A ssessment Battery and the Whelddll
Assessment of Reading Passages are considered common passages because the authors developed them to be used with al students,
regardless of the students grade leve.

Table 4 provides a breskdown of the correlations for second through sixth grade based on whether passages were graded or
common. All of the graded passages were at the students' grade level, while the common passages could have been below, at, or
above grade leve. The only significant difference between common passages and passages that were specific to a student’s grade level
occurred at fourth grade. The mean correation for the common passages (.76) was sgnificantly different from the mean correlation
for passages at the students’ grade leve (.56), Z (1, 372) = 3.10, p < .001. This difference may have occurred due to one study by

Kranzler, Brownell, & Miller (1998) that reported an extremely low correlation of .41 between text fluency and the Kaufman Test of



Variables that Affect 70

Educationa Achievement- Brief. Without this study, the mean correlation for passages at the students' grade leve is .74, which is not
ggnificantly different from the common passage (.76), Z (1, 315) = .28, ns. Similar to written retdll (discussed above) it is possible
that the criterion measure had more impact on the correlation than the passage read.

Text fluency and criterion measure. Of the included studies, eight criterion measures were used. However, because of

dependency in the data, only five of the eight criterion measures are discussed. The most common criterion measures (58%) were
standardized, group-administered tests (i.e., Cdifornia Achievement Test; Comprehensive Tests of Basic SKills, Diagnogtic Reading
Scdes; lowaTest of Basic Skills, Gates-MacGinite Reading Test; Metropolitan Achievement Test; Science Research Associates
Achievement Series, Stanford Achievement Test; the Stanford Diagnostic Reading Test). The second most common criterion
measures (19%) were maze passages. Fifteen percent used comprehension tests devel oped by the basal reading series (i.e., Scott-
Foresman, Halt, Ginn; Houghton-Mifflin; Gates-MacGinite); while questions from the passages read and the Kaufman Test of
Educationd Achievement-Brief each made up 4% of the measures.

Table 5 shows the breakdown of the correlations by type of criterion measure used. The highest mean correlaion for a
criterion measure was reported for the maze (.78). This was sgnificantly different from the standardized, group-administered tests
(.69), Z (1, 1656) = 2.66, p < .01; and the Kaufman Test of Educationa Achievement- Brief (.41), Z (1, 267) = 3.00, p <.001. A maze
requires the student to read a passage with the first sentence intact. Theresfter, every nth word is deleted and replaced with three or
five choices. Students read the passage and for each blank, choose one word that meaningfully restores the text. It is possible the maze

criterion produced the highest correlation because the word-reading tasks and the criterion measure are markedly smilar.
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The second highest correlation (.71) was shared by two criterion measures (basal reader test and questions on the passage
read). The basd reader test and questions on the passage both yielded significantly different correlations from those involving the
Kaufman Test of Educationa Achievement- Brief. The difference between the basal reader test and the Kaufman Test of Educational
Achievement- Brief (.41) was, Z (1, 195) = 2.81, p < .01. The difference between the questions on the passage and the Kaufman Test
of Educational Achievement- Brief was, Z (1, 105) = 2.26, p < .05.

While the mean correlation for basal readers’ comprehension measures and questions on passages read were identical, the tasks
involved differ greatly. For basa readers comprehension measures, students performed two or more of the following tasks: identify
synonyms for identified words, complete andogies by reading astory and sdecting the smilarity between two objectsfrom ali,
identify the main idea by reading a story and determining if a given sentenceisthe main idea or a supporting detail or neither, answer
comprehension questions after reading a passage, answer true/false questions after reading a passage, and/or select the best meaning
for aword that is underlined in the text. As for questions on passages, there are many different types of questions that can be posed.
For example, students can be asked to recdl details with who, what, where, when, and why questions, make predictions, or identify
main ideasin agtory. Another distinction is that question answering criterion measures may be derived from commercid tests (eg.,
Nede Anayss of Reading- Revised comprehension subtest) or written by the researcher, which was the case for two of the three
gtudies using questions on passages.

Given these differences, it is not surprising to see variability (range = .26 to .84) across the three studies that used questions.

Markell (1991), who investigated the effects of increased ora reading fluency on two measures of reading comprehension, reported
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consigtently low correlaions (e.g., .26, .50, and .40) for questions on passages. Fuchs et a. (1988), who investigated correl ations with
different criterion measures of reading performance, reported a high correlation of .84 with questions on passages. Additionaly, the
correlation derived with acommercid set of questions (i.e., the Nede, see Maddaine & Whedall, 1998) fell somewhere between the
two researcher-made questions (.71). Some problems with questions may explain the variahility in the corrdations. These include the
difficulty of the questions, or the extent to which answers may have been apparent without reading the passage. Although this cannot
be determined without examining the passages and questions, either phenomenon may explain the low corrdations reported by
Markell.
The third highest mean correlation (.69) was found when standardized, group-administered tests were used as the criterion.
While many different types of group-administered tests were used, they dl required the student to perform a similar task: read
passages and answer multiple-choice questions based on what had been read. Although the group-administered tasks were smilar, the
correlations for each test ranged from .51 to .85. Most notably, among these standardized, group-administered tests, the Cdifornia
Achievement Test resulted in the lowest figures, with an average corrdation of .57. By diminating the four correations reported in
one study using the Cdifornia Achievement Test, the mean corrdation for group-administered criterion tests increased from .69 to . 74.
Although many of the criterion measures were individudly administered, the Kaufman Test of Educationa Achievement-
Brief did not fit into the other categories dready discussed. The Kaufman Test of Educationd Achievement- Brief is unique because
of the tasks required of the student. Firgt, the student identifies letters and words, next they act out what is read. The Kaufman Test of

Educationa Achievement- Brief provided one of the lowest corrdations (.41), which was sgnificantly different from mazes (.78), Z



Variables that Affect 73

(1, 267) = 3.99, p < .001, basal reading tests (.71), Z (1, 195) = 2.81, p < .01, questions on passages (.71), Z (1, 105) = 2.26, p < .05,
and standardized, group-administered tests (.69), Z (1, 1501) = 2.97, p < .01. While the Kaufman Test of Educationa Achievement-
Brief criterion task was unique, it is difficult to determine what explains the low correlation because no other studies used the

Kaufman Test of Educationa Achievement- Brief or Smilar tasks.

Text fluency and grade. Another variable worth looking at is the students' grade (see Table 6). In the included studies,

students grade ranged from 1 through 8. The mgority of studies (75%) provided correlations based on students’ individua grade
level; the remaining studies (25%) combined three or more grade levels.

Studies by Jenkins and Jewell (1993) and Kranzler, Miller, and Jordan (1999), which looked at correlations between text fluency
and different criterion measures across grades, found that correlations were higher in lower grades (i.e., second, third, and fourth grade),
and then dropped off after fifth grade. This same trend is evident in Table 6. One explanationis that students in the higher grades read
more expository materid, requiring them to focus more on the ideas and content of the materid (Shinn & Hubbard, 1992). For example,
textbooks in the higher grades contain facts that students may need to remember whereas textbooks in the lower grades, which primarily
tell sories, are potentialy more engaging. Another explanation is that words read correct represents basic skills that more clearly relate to
comprehension, as indexed in the lower grades.

Therefore, based on these explanations, it is not surprising that mean correlations for second through fourth grades were for the
most part larger than fifth and sixth grade. The exception to this trend was at first grade, which had alow correlaion smilar to that of sixth

grade. However, the correation for first grade (.62), was only significantly different from the mean correation reported for second grade
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(.75), Z (1, 451) = 1.82, p < .05. The low correation reported for first grade is not unexpected given that first graders are typicaly just
beginning to read; thus, their skills cause afloor effect. Smilar to the ceiling effect, described earlier, the floor effect occurs when the
range of difficult itemsis restricted so that many of the students earn alow score. To exacerbate this problem, this first-grade sample was
from aTitle 1 schoal. It may be that fluency is not highly correlated with comprehension for at-risk children just learning to read. Perhaps
prereading skills, such as identification of letters and letter-sound correspondences, are more appropriate to measure for students at this
level. Moreover, it may not be appropriate to measure reading comprehension for first-grade students given their limited word-reading
capacity.

Although the average correlations were highest in second through fourth grade, the strongest correlation was in second grade
(.75), which was sgnificantly different compared to third grade (.68), Z (1, 908) = 2.14, p < .05, fourth grade (.68), Z (1, 875) = 2.11,
p < .05, fifth grade (.59), Z (1, 696) = 3.86, p < .001, and sixth grade (.62), Z (1, 578) = 2.80, p < .01. Third and fourth grade had the
same mean corrdation (.68), which was the second highest correlation. Third grade was sgnificantly higher than fifth grade (.59), Z
(1, 832) = 2.10, p < .05; and fourth grade was significantly higher than fifth grade (.59), Z (1, 799) = 2.07, p < .05.

The remaining six studies combined students across grades, with the highest corrdation reported for sudies that grouped
grades 1-6 (.81), and 4-8 (.81). Although the correlations are the same, grouping grades one through six provided a sgnificantly
higher correlation compared to the following individua grade levels, first grade (.62), Z (1, 301) = 2.83, p < .01; second grade (.75), Z
(1, 622) = 1.86, p < .05; third grade (.68), Z (1, 758) = 3.79, p < .001; fourth grade (.68), Z (1, 725) = 3.75, p < .001; fifth grade (.59),

Z (1, 546) = 5.18, p <.001; and sixth grade (.62), Z (1, 428) = 4.12, p < .001. While grouping grades 4-8 was only significantly higher
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than first grade (.62), Z (1, 99) = 1.85, p < .05; fifth grade (.59), Z (1, 344) = 2.42, p < .01; and sixth grade (.62), Z (1, 226) = 2.10,p <
.05, it was not significantly different from second grade (.75), Z (1, 417) = .84, ns; third grade (.68), Z (1, 556) = 1.64, ns; and fourth
grade (.68), Z (1, 517) = 1.63, ns.

While critics claim that combining grades creetes an atificidly heterogeneous group and inflates estimates (Mehrens &

Clarizio, 1993), some additiond points are worth noting. The highest correlations reported (.91), not only for these five studies but
alsofor all 33 corrdations, was by Fuchs (1981; see also Fuchs & Deno, 1992) and Fuchs et d. (1988). These two studies are unique
for various reasons. The first sudy by Fuchs (1981) looked at two different types of basa reading seriesto determineif passage
source (i.e., the sudents basal reader or adifferent basal reading series) or passage difficulty affected the correlation between text
fluency and comprehension. The correlaions were just as strong for the different sources as they were for difficulty leve (.91).

The second study by Fuchs et d. (1988) is unique becauseit is one of only two studies where the sample was comprised
entirdly of students with disabilities. In addition, four separate criterion measures were used: the Stanford Achievement Test (.91),
guestions on the passages (.84), cloze technique (.75), and story retell (.74). Interestingly, the correlations for the Stanford
Achievement Test did not follow the trends identified under criterion measures dready discussed. Thisindicates that the sudent group
(i.e, generd, specia, combination of genera and specia education, and at-risk) may impact the magnitude of the corrdations
reported.

Text fluency and student group. Of these included studies, 58% used students in generd education; 33% used a combination of

Students with and without disabilities; 6% used students with a disability; and 12% used students identified as at-risk (e.g., Title 1 or
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lowest readers). Table 7 provides correlations by student group. Correlations based on specid education students were significantly
higher (.77) from those based on genera education students (.66), Z (1, 1338) = 2.48, p < .01, and from those based on students at-risk
(.66), Z (1, 264) = 1.83, p <.05. In addition, studies that combined students in genera and specia education placements reported a
sgnificantly higher mean corrdation (.71) than studies only using students in genera education (.66), Z (1,2081) = 2.12, p < .05.
However, only two studies used students with disabilities (Lomax, 1983; Fuchs et al., 1988), and only two studies used students at-risk
(Bain & Garlock, 1992; Parker, Hasbrouck, & Tindal, 1992) making conclusions tenuous. Therefore, it isimportant to look at dl of

the variables in order to determine which factors impact the magnitude of the correlation. The last variable to be examined under text
fluency issample size.

Text fluency and sample size. Of the corrdations, 39% were run with an n under 50; 39% used an n between 50 and 99; and

the remaining 22% had an n greater than 99 (see Table 8). A small sample size may affect the reigbility of the correlation, meaning
the chances of obtaining a smilar score with the same population decreases as sample Size decreases. Therefore, it is desirable to
obtain the largest sample size feasible. For correlationa research, aminimum of 30 subjectsistypicaly consdered necessary (Gall,
Borg, & Gall, 1996).

Although the cutoffs described above are arbitrary, they alow for acomparison of smal, medium, and larger sample size
dudies. Asindicated in Table 8, those studies with a sample size below 50 reported the largest mean correlation (.73). Therewas a
sgnificant difference between the mean corrdation reported for studies with a sample size below 50 and those with asample size

between 50 and 99 (.65), Z (1, 1357) = 2.66, p < .01. However, the mean correlation reported for studies with sample sizes below 50
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was not sgnificantly different than studies using sample sizes greater than 99 (.70), Z (1, 1434) = 1.08, ns. In addition, the mean
corrdations for studies usng sample sizes greater than 99 (.70) were sgnificantly different from studies usng sample sizes between

50 and 99 (.65), Z (1, 1901) = 2.00, p < .05. Thisindicates that sudies with a sample size below 50 and greater than 99 both provided
higher correlations than studies using a sample size between 50 and 99. However, the mean correlaion provided by studiesusing a
sample sze below S0 islessrdigble.

Corrdationsfor List Huency

The word lists were derived from three different sources. The mgority (71%) used basd readers (i.e., Ginn; Holt; Houghtor+
Mifflin; Harris-Jacobson; or Scott- Foresman), with a mean corrdation of .61 (SD = .07). One study (14%) used aword list from the
Basic Elementary Reading VVocabulary-R series, with acorreation of .73; and the other study (14%) used words from a passage,
randomly placing them to form aword list, with a correlation of .53. The studies using the VVocabulary-R series provided a
sgnificantly different corrdation (.73) than the one study that used words from a passage (.53), Z (1, 156) = 1.87, p <.05. Although
thisfinding may be of interes, it does not fully explain the relation between list fluency and comprehenson. To examine this rdaion
further, correlations were examined by number of wordson lig, list leve, criterion measure, grade, student group, and sample size.

Lig fluency and length. The word lists ranged in length from 60 to 400 words. The length of the word list may affect the

correlation between list fluency and comprehension, because of the need to prorate scores on shorter lists. As aready indicated,
prorating may affect the corration by increasing the spread and increasing the correlations. Although not one study reported the use

of prorating, it is possible this occurred with lists as short as 60 or 150 words.
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Table 9 provides a breakout of the studies grouped by length of word list. The highest correlation (.73) occurred for studies
using the shortest list (60 words) while the lowest correlation (.53) was reported for studies using the longest list (400 words). The
mean correation provided for the 60 word list was sgnificantly different from the 400-word ligt, Z (1, 156) = 1.87 p <.05. Although
prorating may explain differences in the size of the corrdation, no definitive conclusions can be drawn because the authors did not
report whether prorating was used. Therefore, other factors, such as the level of the words on the lists (i.e., below, at, or above grade
level), should be considered.

Lig fluency and difficulty leve. Another factor that may affect the correlation between list fluency and comprehensionis

whether the difficultly of thelist isbelow, at, or above the sudents grade level. As dready mentioned, students reading below grade
level could experience a celling effect; thiswould result in anonnorma didribution. To determine if the difficulty of the word lists

was afactor, correlations for the studies using word lists below, at, and above grade level were compared. Only 5 of the 7 correlations
could be used because two studies did not provide this information (see Table 10). Moreover, only one correlation was reported for a
word list below grade level (.53). By contrast, four correlations were provided for word lists at grade level (.62), and no correlation
was reported for above grade leve ligts. The difference between the corrlation on aword list below grade level (.53) was not
sgnificantly different from those a grade leve (.62), Z (1, 251) = 1.05, ns. Of course, with only one correlation for below grade leve
word ligs, it is not defensible to draw any conclusions.

Lig fluency and criterion measure. Although four different criterion measures were used in these studies, two of the four had

dependency in their data and were, therefore, eliminated from this andysis (see Table 11). Of the two remaining measures, basa reading
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series (the Ginn; Holt; Houghtor+ Mifflin; or Scott- Foresman) were used the most (67%). The remaining measure (33%) was a
standardized, group-administered test (e.g., lowa Test of Basc Skills). There was no significant difference between the basa reading series
(.62) and the standardized, group-administered test (.55), Z (1, 334) = .957, ns. There was a Significant difference, however, between the
mean correlation for standardized, group-administered tests for text fluency (.69) and ligt fluency (.55), Z (1, 1640) = 3.00, p < .001.
However, there was no difference for basa reading series between text fluency (.71) and list fluency (.62), Z (1, 278) = 1.34, ns.

Lig fluency and grade. Subjects in these studies ranged from first through sixth grade. Seventy-one percent of the correlations

were provided for students in grades 4 through 6. The remaining correlations (29%) combined four or more grade levels. As shown in
Table 12, not al grades are represented. In addition, fifth and sixth grade each had only one correlation, making it difficult to compare
grades. There was no significant difference between the correlations at fourth, fifth and sixth grade. The difference between fourth

grade (.56) and fifth grade (.69) was, Z (1, 204) = .04, ns, while fourth (.56) and sixth grade was (.55), Z (1, 204) = .09, ns. In addition,
the difference between fifth grade (.69) and sixth grade (.55) was, Z (1, 92) = 1.08, rs.

Moreover, there was no significant difference between studies that combined grade levels 1-6 (.73) and those that combined
grades 3-6 (.58), Z (1, 126) = 1.39, ns. However, there was a Sgnificant difference between the combined grades 1-6 (.73) and fourth
grade (.56); Z (1, 202) = 1.70, p < .05. In comparison to text fluency, where combining grades 1-6 provided a sgnificant difference
with each grade (one through six), combining grades 1-6 on list fluency provided only one sgnificant difference with fourth grade.

Thisis not surprising, considering list fluency provided only three separate grades (4 through 6) whereas text fluency had sx separate

grades (1 through 6).
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Lig fluency and student group. Of these included studies, 57% used students in generd education; 29% used a combination of

students in generd and specia education; and one study (14%) used students at-risk. Table 13 provides an outline of these Sudies

based on student group. Unlike findings from the studies comparing text fluency, there was no difference between these groups based

on type of student group. The mean correlaion for sudentsin generd education (.62), was not significantly different from studentsin
genera and specid education (.59), Z (1, 296) = .40, ns, or between students at-risk (.58), Z (1, 221) = .45, ns. Smilarly, there was not
asgnificant difference between the mean correlation for students in genera and specid education (.59) with students at-risk (.58), Z

(1, 239) = .12, ns. Thisindicates that student group did not affect the strength of the correlation. In addition to the variables discussed,
sample sze was aso looked at to determine what, if any, impact this had on the reported correlations.

Lig fluency and sample Size. To determineif sample size was a factor, correlations were broken into those having asample

sze below 50 (71%), those with an n between 50 and 99 (14%), and those with an n greater than 99 (14%). As aready mentioned,
these cutoffs are arbitrary, but they do alow for a comparison of smal, medium, and larger sample size correlations.

Table 14 shows correlations by sample sze. Smilar to those findings reported under criterion measures and grade, there was no
difference between the mean correlations reported for sample size. The difference between a sample size below 50 (.65) was not
ggnificantly different from a sample size between 50 and 99, (.58), Z (1, 266) = .84, ns, and a sample size greater than 99 (.53), Z (1, 296)
= 1.53, ns. Additiondly, the difference between sample sizes between 50 and 99 (.58) was not sgnificantly different from sample szes
greater than 99, (.53), Z (1, 194) = .49, ns. However, with the smal number of corrdations reported for list fluency, it is difficult to

determine what variables, if any, affected the correlations. The information from one study may only generdize to populations thet are
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smilar and that use the same criterion measures and word lists. Therefore, it isimportant to consider the limitations of the studies while
summarizing the information basad on the mean corrdations.

Corrdations for Text Accuracy

The passages used in these studies were derived from two sources, basal readers or written by the authors. The mgority of the
correlations were provided using passages from basa readers (80%), with amean correlation of .71 (SD = .19). The remaining
correlation used passages written by the author (20%), with a correlation of .50. The difference between the corrdations from these
two types of passages was significant Z (1, 266) = 2.70, p < .01. However, with only one correlation provided for passages written by
the author, it is not possible to make generdizations. Although the smal number of correationsis problematic for drawing
conclusions an analysis was conducted in terms of words per passage, criterion measure, grade and sample size. This provided
comparisons between the five correlations reported as well as dlowing for comparisons between correlations for the other word
reading measures (i.e, text and list fluency).

Text accuracy and length. The length of the passages ranged from 100 to 400 words. Twenty percent of the correlations used

100-word passages,; 60% used 250-word passages, and another 20% used 400-word passages. Table 15 provides a breakdown of the
correlaions by passage length. The shortest passages (100 words) had the highest mean corrdation (.84), which was significantly

different from the 250-word passages (.53), Z (1, 153) = 3.79, p < .001, and the 400-word passages (.50), Z (1, 202) = 4.70, p < .001.
A smilar trend was evident in the mean correlations for text fluency, where the 100-word passages provided the highest mean

corrdation (.91) compared to al other passage lengths. While prorating was considered a potentia problem for passages and word
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lists used for text and list fluency, this problem is not reflected in the percentage of words read correctly, because prorating would not
be used. However, shorter passage lengths may be problematic because students are reading fewer words, which may decrease their
chances of making errors.

Text accuracy and criterion measures. Two criterion measures were used: a standardized group-administered test (lowa Test of

Basic Skills), and maze passages (see Table 16). A tota of four correlations (80%) were provided for the maze, with amean
correlation of .71 (SD = .19). Only one correlation (20%), was provided for a standardized, group-administered test (.50). The
difference between the correlations on these two criterion measures was significant Z (1, 266) = 2.70, p < .01. Thisissmilar to the
findings for text fluency where studies usng mazes provided the highest correlations. Unlike text fluency, the smdl number of
correlations provided for text accuracy does not leave room for interpretation. However, anayses were conducted on the correlations
based on grade, student group, and sample size which not only alowed for comparisons in each of these areas, but across the different
types of word-reading measures as well.

Text accuracy and grade. Students' grade ranged from 1 through 6. The mgjority of studies (80%) provided corrdations based

on students' individud grade levd; the remaining sudy (20%) combined grades 1-6. Asindicated in Table 17, sixth grade provided a
correlation of .71, which was sgnificantly different from the corrdation at fifth grade (.30), Z (1, 40) = 1.73, p < .05. The one study

that combined grades 1-6 reported the highest correlation. There was a significant difference between the combined grades correlation

of .84 and fourth grade (.51), Z (1, 224) = 4.78, p < .001, fifth grade (.30), Z (1, 110) = 3.52, p <.001, and sixth grade (.71), Z (1, 110)

=2.22, p <.01. Asdready mentioned, combining grades can impact the correlation by creating an artificialy heterogeneous group. It
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isinteresting to note that the highest correlation, based on grade, for text fluency, list fluency, and for text accuracy have dl been from
combining grades 1-6.

Text accuracy and student group. Of these included studies, 40% used a combination of studentsin generd and specid

education; and 60% used students at-risk (see Table 18). There were no studies that reported using only studentsin genera education

or only students in specia education. There was no significant difference between the combined group of generd and specid

education students (.65) and the group of students at-risk (.53), Z (1, 266) = 1.27, ns. These results are smilar to those studies reported
under ligt fluency in that there was no significant difference between these groups based on student group. In contrast, sudentsin

gpecia education provided the highest correlation for text fluency.

Sample size. The number of subjects in the studies ranged from 21 to 113. Sixty percent of the correlations were derived with
an n under 50; one correlation (20%), with an n between 50 and 99; and one correlation (20%), with an n greater than 99. The largest
correlation (.84) was for the study using between 50 and 99 subjects (see Table 19). The corrdation for the study using between 50
and 99 subjects was significantly higher than the corrdation for studies using below 50 subjects (.53), Z (1, 153) = 3.79, p < .001, and
the one using greater than 99 subjects (.50), Z (1, 202) = 4.70, p < .001.

These mean correaions differ from those reported for text fluency. There, the mean correlations for sample sizes below 50
(.73) and gresater than 99 (.70) were both sgnificantly different than those studies using a sample size between 50 and 99 (.65). In

comparison, the correations reported for list fluency indicated no significant differences between the three different sample Szes. As
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indicated previoudy, the small number of corrdations used should be taken into consideration when making generdizations about
these reaults.

Corrdationsfor List Accuracy

Theword lists were derived from two different sources. The mgority of correlaions (86%) used lists from commercidly
developed tests (i.e., Diagnostic Reading Scales; Gilmore Ora Reading Test; Science Research Associates Achievement Series,
Slosson Ora Reading Test; Woodcock Reading Mastery Test; Wide Range Achievement Test- Revised; Wechder Objective Reading
Dimensions, or Woodcock-Johnson Psycho-educationa Battery- Revised), with a mean corrdation of .81 (SD = .10). The remaining
comparison (14%) used an author- made measure (i.e., Comprehensve Reading Assessment Battery) to form the ligt, with a
correlaion of .61. There was a sgnificant difference between the commercialy developed tests and the one correlaion using the
Comprehensive Reading Assessment Battery, Z (1, 935) = 4.12, p < .001. Similar to the areas discussed previoudy, the mean
correlation of these measures was broken down further (using number of words per list, criterion measure, grade, student group, and
sample sze) to examine the impact these variables may have had on the magnitude of the correlation. In addition, these breskdowns
alow comparisons with the other measures of word reading.

Ligt accuracy and length. Word list length was reported for only two of the seven corrdations (see Table 20). A study

conducted by (Rice, 1981), which looked at the strength of the relation between word recognition on word lists and reading
comprehension for first graders, used alist of 20 words. The second study by Jenkins et a. (2000), which looked at how accuracy and

fluency in passages and on word ligs relate to reading comprehension, used alist of 400 words. There was no sgnificant difference
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between these two correl ations based on the word list length, Z (1, 217) = .88, ns. Thisisin contrast to list fluency, which did produce
aggnificant difference between the 60-word lists (.73) and the 400-word lists (.53).

List accuracy and criterion measure, Five criterion measures were used, athough two of the five had dependency in their data

s0 only three are included in this analyss. The most common measure was standardized, group-administered tests (67%) (i.e.,
Canadian Test of Basic Skills, Cooperative Primary Test, Comprehensive Tests of Basic Skills, Diagnostic Reading Scales, lowa Test
of Basic Skills). One correlation each (17%) used the Woodcock-Johnson Psycho-Educationa Battery- Revised, and story retell with
additional comprehension questions asked following the story retell.

The highest mean correlation was associated with the Woodcock-Johnson Psycho- Educationd Battery- Revised (see Table
21). The correlaion provided for this criterion measure (.89) was significantly different from the standardized, group-administered test
(.67), Z (1, 725) = 8.20, p < .001, and the story retell with comprehension questions (.60), Z (1, 385) = 3.39, p < .001. However, there
was no difference between the standardized, group-administered tests (.67) and story retell with comprehension questions (.60), Z (1,
390) = .55, ns. In addition to looking at the impact the criterion measures had on the correlaions, grade, student group and sample size
were examined as well.

List accuracy and grade. Students' grade ranged from 1 through 6 (see Table 22). Four corrdations (57%) were based on

sudents at one grade level while the remaining three corrdations (43%) combined students from two or more grades. Although there
was no sgnificant difference between grades 1, 2, and 4, there was a significant difference between studies that grouped grades with

the correlations provided for first, second, and fourth grades. The difference was significant for the study that grouped grades 1-6 (.81)
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with first grade (.68), Z (1, 205) = 2.11, p < .05, second grade (.54), Z (1, 171) = 3.33, p < .001, and fourth grade (.61), Z (1, 212) =
3.01, p <.01. The difference was aso significant for the study that grouped grades 2-3 (.82) with first grade (.68), Z (1, 288) = 2.66, p
< .01, second grade (.54), Z (1, 254) = 3.91, p <.001, and fourth grade (.61), Z (1, 295) = 3.71, p < .001. For the study that grouped
grades 2-4 (.89) the difference was again significant for first grade (.68), Z (1, 465) = 5.30, p < .001, second grade (.54), Z (1, 431) =
6.22, p <.001, and fourth grade (.61), Z (1, 472) = 6.54, p < .001.

In comparison with the other three types of word-reading measures, it is apparent that combining grades did have an impact on
the corrdations. The highest corrdation provided by al four types of word-reading measures were with studies that combined grades.
In contrast, a comparison of al four word-reading measures based on a single grade level reveded only two sgnificant differences. At
second grade, text fluency provided a higher corrdation (.75) than list accuracy (.54), Z (1, 457) = 2.82, p < .01; and at fourth grade,
text fluency provided a higher corrdation (.68) than text accuracy (.51), Z (1, 623) = 1.76, p < .05. Because some areas did not provide
correlaions for grade levels one through six, it is not possible to determine clear differences between al of these grades and the four
types of word-reading measures.

List accuracy and student group. Of these included studies, 43% used students in generd education; 14% used studentsin

gpecia education; 43% used a combination of studentsin general and specia education, while no studies reported using students at-
risk (see Table 23). There was no significant difference between the group of studentsin genera education (.75) with the group of
studentsin specia educetion (.81), Z (1, 415) = 1.33, ns, and the group of studentsin generd and specia education (.79), Z (1, 834) =

.73, ns. Moreover, there was no significant difference between the group of students in specid education (.81) and the group of
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sudentsin generd and specia education (.79), Z (1, 619) = .51, ns. These results are Smilar to the comparisons made using list
fluency and text accuracy, where there was no significant difference based on student group. In contragt, text fluency did provide a
difference where students in specid education provided the highest correlation.

Lig accuracy and sample size. The number of subjects in the studies ranged from 26 to

61. Twenty-nine percent of the correlations were derived with an nunder 50; no correlations reported using an n between 50 and 99;
and five correlations (71%) were based on n's greater than 99 (see Table 24). There was a significant difference between corrdations
using an n below 50 (.54) and those using an n greater than 99 (.80), Z (1, 935) = 3.96, p < .001. However, it is difficult to determine
what impact sample size had on the correlations due to the smal number of correlations provided and because there were no studies
that used a sample size between 50 and 99.
Conclusons

Results of thisreview indicate that the relation between word-reading skills and an individud’ s capacity to derive meaning
from text is strong, regardless of how word-reading skill isindexed. For each of the four word-reading measures (i.e., text fluency, list
fluency, text accuracy, and list accuracy), correlations with measures of reading comprehension were high. Unfortunately, due to
dependency in the data across word-reading measures, it was not possible to test the overdl correlations among the four word-reading
measures. In addition, definitive conclusions cannot be drawn reated to the impact specific variables had on the correlations across

the four types of word-reading measures, due to dependency in the data and because some types of word-reading measures did not
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provide corrdations in some areas (e.g., not al grades were represented across dl four types of word-reading skill). Nevertheless,
some points are worth noting related to the variables that were observed for each type of word-reading measure.

Thefird variable examined across dl four types of word reading was the length of passages or word ligts. Thisisimportant
especidly for text fluency and list fluency because the use of prorating may affect corrdaions by inflating the spread of scores.
Interestingly, shorter text passages (i.e., 100 words) and shorter lists (i.e., 60 words) produced higher correlations for text fluency and
list fluency, respectively. In addition, shorter passages for text accuracy (100 words) aso produced higher correlations. While
prorating would not affect an accuracy score, fewer words may not provide enough information for determining students' word-
reading skills. One way to determine the effects of prorating on the size of the corrdation between word-reading measures and reading
comprehenson isto conduct a study specificaly designed for this purpose, which carefully controls dl other design features.
Unfortunately, no such study was identified.

The second variable examined across al four types of word reading was the type of criterion measure used. However, it was
difficult to compare criterion measures across al the word-reading measures because alimited number of criterion measures (2 to 3)
were included for three of the measures (i.e, list fluency, text accuracy, list accuracy), while five were used for text fluency.
Neverthdess, the highest correlation was reported for mazes used with text fluency and text accuracy. As discussed previoudy, thisis
not surprising given the smilarities between these two tasks (i.e., they both require students to read passages). It would be interesting
to know if the maze criterion would have dso produced the highest corrdations for list fluency and list accuracy. However, it seems

unlikely because the task of reading aword list and a maze passage are not as Smilar as reading a text passage and a maze passage.
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Student grade level was the third areathat was examined across dl four measures of word reading. While Jenkins and Jewell
(1993) and Kranzler et a. (1999) found that the correlations across grades between text fluency and a measure of reading
comprehension were typicaly higher for younger grades, amilar trends were not observable for the other three types of word-reading
measures because not dl of the grades were represented. For example, list fluency and text accuracy only provided information for
grades 4 through 6; list accuracy only had information on grades 1, 2, and 4.

However, it was possible to compare grades that were represented in two or more of the four word-reading measures to
determine if aparticular areayielded higher corrdations. The only difference observed was for text fluency, which provided a higher
correlation than list accuracy for second grade as well as a higher correlation than text accuracy for fourth grade. Otherwise, there was
no difference between the types of word-reading measures based on grade level. Although text fluency provided a higher correlation at
second grade compared to list accuracy, no studies were found that used list fluency or text accuracy; therefore, no clear conclusons
can be drawn. However, al four types of word reading were used a fourth grade with text fluency providing a higher correlation than
text accuracy. Nevertheless, list fluency, list accuracy, and text fluency dl provided smilar corrdations. These results dso make it
difficult to determine clear digtinctions across word-reading measures based on grade. Unfortunately, no studies were found that
looked at the different types of word-reading measures across grades.

The fourth areathat was examined across al four types of word-reading measures was student group. As was the case with the
excluson of grades in some types of word reading, the exclusion of various student groups made it difficult to determine what impact

this variable had on the correations. Student group did not make a difference for three of the four types of word reading. The only
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difference observed was for text fluency where students in specid education had a sgnificantly higher mean correlation compared to
sudentsin generd education or sudents at risk. Unfortunatdly, studentsin specid education were not included for studies looking at
list fluency or text accuracy, therefore making it difficult to compare student group acrass dl four types of word-reading measures.
One way to determine if student group impacts the magnitude of the correlaion isto compare different types of student groups on the
same measures of word reading. However, no studies specificaly addressed this; and without thisinformation, it is not possble to
draw conclusons.

The last variable that was examined across the four word-reading measures was sample size. While there was no differencein
the correlation for list fluency as afunction of sample sze, there were differences for text fluency, text accuracy, and list accuracy.
Moreover, the three types of word- reading measures for which correlations were reported as a function of sample sze dl indicated a
different sample size as the highest correlation. For example, text fluency indicated below 50 and above 99 were both higher than
studies using a sample size between 50 and 99; whereas text accuracy indicated a sample sze between 50 and 99 was the highest; and
list accuracy indicated a sample Size above 99 was the highest. Therefore, it appears that sample Size did not have a consistent effect
on dl of the word-reading measure indices. Unfortunately, Smilar to the other variables, it is not possible to draw conclusons due to
the lack of consistency across the four types of word-reading measures.

In conclusion, due to the number of students who struggle with reading, and the focus teachers and researchers place on
measuring word-reading skill, it seems important to determine what variables if any impact the relation between measures of word-

reading and comprehension. While this review reveded trends for some variables, the most sensible conclusion at thistimeis that
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more research needs to be conducted. To help answer the question about the effects of prorating, future research should focus on the
length of passages (e.g., 100 words vs. 400 words) and word lists (e.g., 60 words vs. 400 words) and the effect length has on the
correlaion with comprehension. Inaddition, dthough Fuchs et a. (1988) reported correl ations between word-reading with four
different measures of reading comprehension on students in specid education, this research should be extended to other populations to
determine how criterion measures affect the correlation with populations other than students in specia education. Although grade
seemed to impact the corrdations for text fluency with correations being higher in younger grades, future research should extend this
using lig fluency, dong with text and list accuracy. Thiswould help determineif different measures of word-reading skill have higher
correations with comprehension for different grades. Last, the impact student group has on the magnitude of the correlation could be
addressed by conducting research using the same measures of word reading and comprehension with different groups of students to

determineif there are differences.
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Table1

Characterigtics of Studies using Text Fluency

Study Subjects Passage Derived From Criterion Measure Correlations
Bain & Garlock, 479 MacMillan Seriesr (at students ~ Comprehensive Tests of Basic Skills (CTBS) 62 (1%)
1992 1M to3grade (1% gradelevel) 792"
was Title 1) 72(3%
Buehner, 1983 92 Standard Reading Inventory & Comprehensive Tests of Basic Skills (CTBYS) .63

4" grade general Scott-Foresman (2" grade level)

ed.

Coallins, 1989 58 Harcourt-Brace-Jovanovich California Achievement Test (CAT) & Harcourt- 75
2" grade general (HBJ) Basal Reader (level 6 & Brace-Jovanovich (HBJ) Basal Reader end of level test .60
ed. 7 for comprehension

Deno, Mirkin, and 45 Allyn-Bacon, Ginn, & Cloze .86 (3“’)

Chiang, 1982; see 1% to 6" grade with  Houghton-Mifflin Basal Readers 87 (6™

also Fuchs, Tindal,  18LD (39 & 6" grade level) Word Meaning 5739

and Deno, 1984. 56 (6"

Fuchs, 1981; see 91 Ginn & Scott-Foresman Basal Woodcock Reading Mastery Test (WRMT) 91 (Ginn)

also Fuchs& Deno, 1%to6" gradewith  Readers, from each level 91(SF)

1992 15gpeciad ed. & 23 (Ginn=10, S-F=9) (grade level

Title1 2" to 6™



Fuchs, Fuchs, and

Maxwell, 1988

Fuchs, Tindal,

Fuchset al., 1983

Fuchs, Tindal,
Shinn, Fuchs, and
Deno, 1983; see also
Tindal, Fuchset al.,
1985

Hintze, Shapiro,
Conte, and Basile,
1997

Jenkins, Fuchset al.,

2000

35

4" to 8™ grade with
27LD,7ED,& 1
MR

21

4" grade general
ed.

47

5" grade general

ed.

57

2" to 4™ grade with
8 special ed.

113

4" grade

with 7 RD

Comprehensive Tests of Basic
Skills (CRAB) at 2" & 3% grade

level

Word Reading Test (at students

grade level)

Word Reading Test (at students

grade level)

Authentic & Literature based
Basal Readers (1% through 5"
grade level)

Comprehensive Tests of Basic
Skills (CRAB) at 2" & 3 grade

level

SAT
Questions
Cloze
Retell

Holt Basic Reading Series

Ginn Basal Reader Mastery Test

Degrees of Reading Power Test (DRP)

lowa Test of Basic Skills(ITBS)
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91
75

.74

.79

12

.67 (Auth)

64 (Liter.)
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Jenkins & Jewell, 335 Narrative passages (1.7 grade Gates-MacGinite Reading Test (GMRT) .86(2"“)
1993 2"to 6" grade with  level) 82(39
151D, 1MR, 1ED 86(4")
_68(5th)
636"
Metropolitan Achievement Test (MAT) 842"
67(39
82(4™
_64(5th)
_58(6th)
Kranzler, Brownell, 57 Ginn Basal Readers (4" grade Kaufman Test of Educational Achievement-Brief 41
and Miller, 1998 4" grade general level) (KTEA-B)
ed.
Kranzler, Miller, 326 Ginn Basal Readers (2nd through  California Achievement Test (CAT) 63 (Z”d)
and Jordan, 1999 2" to 5™ grade 5" grade level) 5239
general ed. 54 (4™
51 (5™
Lomax. 1983 101 Diagnostic Reading Scales Diagnostic Reading Scales (DRS) .76
1% to 6" grade (DRS) Comprehensive Tests of Basic Skills (CTBS) 75

LD



Madelaine &

Wheldall, 1998

Markell, 1991

Marston & Deno,

1982

Parker, Hasbrouck,

and Tindal, 1992

50

1% to 5™ grade
general ed

42

39 grade general
ed.

26

39 grade general
ed.

64

4" to 6™ grade
using lowest

readers & Titlel

Wheldall Assessment of Reading
Passages, (51" to 6" grade
reading level)

Holt, Rinehart, & Winston Basal
Readers (2" 4" & 6" grade

level)

Ginn Reading Series (3" grade

level)

Students Basal Reader (1 below,

1 at and 1 above grade level)

Neale Analysis of Reading- Revised

Mazes below grade level

Mazes at grade level

Mazes above grade level

Questions below grade level
Questions at grade level

Questions below grade level
Stanford Achievement Test (SAT)
Science Research Associates (SRA)
Ginn 720 Reading Series

Mazes

Variables that Affect 103

71

&

76 (4™
76 (5™

59 (6™)



Variables that Affect 104

Shinn, Good, 238 Harcourt-Brace-Jovanovich Cloze 773 d)
Knutson, Tilly,and 39 & 5" grades (HBJ) Basal Reader (at students 63 (5™
Collins, 1992 with 5% special ed.  gradelevel) SORT 59 (3%
58 (5™
Retell 60 (3%
39(5M
Tindal, Fuchsetal., 25 Word Reading Test (at students  Scott-Foresman Basal Mastery Test .70
1983; see also 4" grade general grade level)

Tindal, Fuchset al., ed.

1985
Tindal, Shinnetal., a7 Word Reading Test (at students  Houghton-Mifflin Basic Reading Test .66
1983; see also " grade general grade level)

Tindal, Fuchset al., ed.

1985




Variables that Affect 105

Characterigtics of Studiesusing List Huency

Study Subjects Passage Derived From Criterion Measure Correlations
Deno, Mirkin, and 45 Basic Elementary Reading Cloze 84 (3%
Chiang, 1982; see 1% to 6" grade with  Vocabulary-R series (39 & 6" 86 (6™
aso Fuchs, Tindal, 18LD grade level) Word Meaning 60 (3 d)
and Deno, 1984. 63 (6™
Fuchs, Tindal, 21 Holt Basic Reading Series word Holt Basic Reading Series .75
Fuchset al., 1983 4" grade general list
ed.
Fuchs, Tindal, a7 Ginn Basal Reader Mastery Ginn Basal Reader Mastery Test .69

Shinn, Fuchs, and 5 grade general word list
Deno, 1983; seealso  ed.

Tindal, Fuchset al.,

1985
Jenkins, Fuchsetal., 113 Comprehensive Tests of Basic lowaTest of Basic Skills(ITBS) 53
2000 4" grade Skills (CRAB) word list
with 7 RD
Marston. 1982 83 Harris-Jacobson Word list Stanford Achievement Test (SAT) 723 d)
390 6" grade 44 (at grade)

at-risk



Variables that Affect 106

Tindal, Fuchsetal., 25 Scott-Foresman Basal Reader Scott-Foresman Basal Mastery Test 52

1983; see also 4" grade general word list

Tindal, Fuchsetal., ed.

1985

Tindal, Shinnetal., a7 Houghton-Mifflin Reader word Houghton-Mifflin Basic Reading Test 55

1983; see dso 6" grade general list

Tindal, Fuchsetal., ed.

1985

Characteristics of Studies using Text Accuracy

Study Subjects Passage Derived From Criterion Measure Correlations

Fuchs. 1981 91 Ginn & Scott-Foresman Basel Woodcock Reading Mastery test (WRMT) .82 (Ginn)
1% to 6" grade with  Readers .86 (Scott-
15 specid ed. & 23 Foresman)
titlel

Jenkins, Fuchsetal., 113 Comprehensive Tests of Basic lowa Test of Basic Skills(ITBS) 53

2000 4" grade Skills (CRAB)

with 7 RD



Variables that Affect 107

Parker, Hasbrouck, 64 Basal Reader Passages Mazes 58 (4”‘)
and Tindal, 1992 4" to 6™ grade 30 (5™

lowest readers 71(6™)




Characteristics of Studiesusing List Accuracy

Variables that Affect 108

Study Subjects Passage Derived From Criterion Measure Correlations
Bower and 46 Woodcock Reading Mastery Canadian Test of Basic Skills 50
Swanson, 1991 2" grade Test (WRMT)

26 poor readers
Jenkins, Fuchsetal., 113 Comprehensive Tests of Basic lowaTest of Basic Skills(ITBS) 61
2000 4" grade Skills (CRAB) word list
with 7 RD
Lomax. 1983 101 Wide Range Achievement Test Diagnostic Reading Scales (DRS) .83 (WRAT)
1% to 6™ grade (WRAT) & Diagnostic Reading .89 (DRS)
LD Scales (DRS) Comprehensive Tests of Basic Skills (CTBYS) 77 (WRAT)
.76 (DR9)
McCormick and 26 Gray Oral Reading Test (GORT) Story retell and comprehension questions based on 49(1%)
Samuels, 1979 2" grade & SRA Achievement Series— passages from the GORT & SRA Achievement Series. 702"
general ed. word list at 1% and 2" grade
level
Nation and 184 Weschler Objective Reading Neale Anlaysis of Reading Ability- Revised .75
Snowling, 1997 2" to0 3 grade Dimensions (WORD)-word list ~ Suffolk Reading Scale 89

general ed.



Rice, 1981

Shankweller,
Lundquist, et al.

1999

106

1% grade
general ed.
361

2" to 4" grade

310RD

Slosson Oral Reading Test

Woodcock-Johnson Psycho-
Educational Battery (WJR) and
Wide Range Achievement Test-
Revised (WRAT) combined

word list

Cooperative Primary Test

Woodcock-Johnson Psycho-Educational Battery (WJ
R), Gray Ord Reading Test (GORT), and Formal

Reading Inventory all combined

Variables that Affect 109

.89




Table?2

Mean Corrdations for Text Fluency by Passage Leve

Variables that Affect 110

Passage Number of Correlations

Level n M SD Range
Below Grade 8 575 73 10 16-.85
At Grade 12 998 .68 A1 41- .84




Variables that Affect 111

Table3

Mean Corrdations for Text Fluency by Passage L ength

Passage Number of

Length Correlations n M @ Range
0 1 66 .62 NA NA

100 1 91 a1 NA NA

172 1 42 .63 NA NA

190 5 335 72 .10 61-.85

6 247 .70 66-.79

A41-.76

81-.83







Variables that Affect 113

Table4

Mean Corrdations for Text Fluency by Graded or Common Passages

2nd Grade 3rd Grade 4th Grade 5th Grade 6th Grade

Passages n M SD n M SD n M SD n M SD n M SD

Below Grade L evel NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

At Grade Level 2% 77 04 241 73 04 103 5 .17 171 58 .09 47 66 NA

Above Grade Level NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Common 47 85 NA 50 75 NA 271 76 .10 47 66 NA 125 61 NA




Variablesthat Affect 114

Table5

Mean Corrdations for Text Fluency by Criterion Measure

Number of

Criterion Measure Correlations n M SD Range
M azes 5 212 .78 12 59-.91
Basal Reader Test 4 140 71 04 66-.79
Questions on Passage Read 1 50 71 NA NA
Standardized, Group- 15 1446 .69 A1 51-.85
Administered

Kaufman Test of Educational 1 57 41 NA NA

Achievement- Brief




Variablesthat Affect 115

Table6

Mean Corrdations for Text Huency by Grade

Number of
Gr_ade Correlations n M SD Range
Separate Grades
1 1 66 .62 NA NA
2 4 387 75 .08 63-.85
3 6 523 .68 .08 52-.84
4 8 490 .68 15 A41- .84
5 5 311 59 .09 51-.76
6 3 193 62 .02 59- .66
Grouped Grades
1through 5 1 50 71 NA NA
1 through 6 3 237 81 .08 72- 91
2 through 4 1 57 .66 NA NA

4 through 8 1 35 8l NA NA




Variablesthat Affect 116

Table7

Mean Corrdations for Text Huency by Student Group

Number of
Student Group Correlations n M SD Range
General Education 16 1204 66 11 41- .84
Specia Education 2 136 a7 .02 76- .81
Combination or General and 11 879 71 12 53-.91

Special Education

At-Risk 4 130 .66 .07 59-.76




Variablesthat Affect 117

Table8

Mean Corrdations for Text Fluency by Sample Size

Number of Correlations

Sample Size n M SD Range
<50 13 446 .73 .08 59-.85
50-99 13 913 .65 13 A41- 91




Table 9

Mean Corrdations for List FHuency by Number of Wordson List

Variablesthat Affect 118

Word List Number of

Length Correlations n M @ Range
60 1 452 73 NA NA
150 4 140 62 .09 52-.75

400 1 113 53 NA NA




Table 10

Mean Corrdationsfor Lists Huency by List Level

Variablesthat Affect 119

Word List Number of Correlations

Level n M @ Range
Bdaow Grade 1 113 53 NA NA
At Grade 4 140 62 .09 b52-.75




Table1l

Mean Corrdations for Lists Fluency by Criterion Measure

Variables that Affect 120

Number of
Criterion Measure Correlations i M SD Renge
Basal Reader Test 4 140 62 .09 52-.75
Standardized Group-Administered 2 196 55 .02 53-.58




Variablesthat Affect 121

Table 12

Mean Corrdations for Lists Fluency by Grade

Number of
Gr_ade Correlations n M SD Range
Separate Grades
4 3 159 .56 .08 52-.75
5 1 47 .69 NA NA
6 1 47 .55 NA NA
Grouped Grades
1 through 6 1 45 73 NA NA

3 through 6 1 83 58 NA NA




Table 13

Mean Corrdations for Lists Fluency by Student Group

Variablesthat Affect 122

Number of
Student Group Correlations n M SD Range
General Education 4 140 62 09 52-.75
Combination or General and 2 158 59 09 53-.73
Special Education
At-Risk 1 83 .58 NA NA




Table 14

Mean Corrdations for Lists Fluency by Sample Size

Variables that Affect 123

Number of Correlations

Sample Size n M S_D Range
<50 5 185 09 52-.75

50- 99 1 83 NA NA

>99 1 113 NA NA




Table 15

Mean Correations for Text Accuracy by Passage Length

Variables that Affect 124

Passage Number of

Length Correlations n M @ Range
100 1 91 84 NA NA
250 3 64 53 17 30-.71
400 1 113 50 NA NA




Variables that Affect 125

Tablel6

Mean Corrdations for Text Accuracy by Criterion Measure

Number of
Criterion Measure Correlations n M SD Range
M azes 4 155 71 19 30- .84

Standardized Group-Administered 1 113 .50 NA NA




Variables that Affect 126

Table17

Mean Corrdations for Text Accuracy by Grade

Number of
Gr_a_de Correlations n M SD Range
Separate Grades
4 2 135 51 .03 .50-.58
5 1 21 .30 NA NA
6 1 21 71 NA NA
Grouped Grades

1 through 6 1 Cil 84 NA NA




Table 18

Mean Corrdations for Text Accuracy by Student Group

Variablesthat Affect 127

Number of
Student Group Correlations M SD Range
Combination or General and 2 17 50-.84
Special Education
At-Risk 3 A7 30-71




Table 19

Mean Corrdations for Text Accuracy by Sample Size

Variables that Affect 128

Number of Correlations

Sample Size n M @ Range

<50 3 64 17 30-.71
50- 99 1 91 NA NA
113 NA NA




Table 20

Mean Corrdations for List Accuracy by List Length

Variablesthat Affect 129

Number of
List Length Correlations n M SD Range
20 1 106 .68 NA NA
400 1 113 61 NA NA




Variables that Affect 130

Table21

Mean Corrdations for List Accuracy by Criterion Measure

Number of
Criterion Measure Correlations n M SD Range
Woodcock-Johnson Psycho- 1 361 .89 NA NA
educational Battery - Revised
Standardized Group-Administered 4 366 .67 10 50-.81

Story Retell with Questions 1 26 .60 NA NA




Table 22

Mean Corrdationsfor List Accuracy by Grade

Variablesthat Affect 131

Number of

Gr_ade Correlations n M SD Range
Separate Grades

1 1 106 .68 NA NA

2 2 72 A 05 .50- .60

4 1 113 61 NA NA
Grouped Grades

1 through 6 1 101 8l NA NA

2 through 3 1 134 82 NA NA

2 through 4 1 361 .89 NA NA




Table 23

Mean Corrdationsfor List Accuracy by Student Group

Variablesthat Affect 132

Number of
Student Group Correlations n M SD Range
General Education 3 316 75 08 60-.82
Special Education 1 101 81 NA NA
Combination or General and 3 520 .79 15 50-.89

Special Education




Table24

Mean Corrdations for List Accuracy by Sample Size

Variables that Affect 133

Number of
Sample Size Correlations n M SD Range
<50 2 72 05 50-.60
>99 5 865 10 .61-.89




