
Curriculum-based measurement
(CBM) provides teachers with
reliable, valid, and efficient
indicators of academic com-
petence with which to gauge

individual student standing at one point in time
or to index student progress across time (Deno,
1985). CBM is the most widely studied form of
classroom assessment, with more than 150 studies
in peer-reviewed journals establishing its psycho-
metric tenability and its instructional utility.
Given the strength of the existing literature,
CBM is becoming a signature feature associated
with effective special education (McDonnell,

McLaughlin, & Morison, 1997; President's
Commission, 2002).

At the same time, in reading, most CBM
research has focused on the passage reading flu-
ency task, which becomes appropriate for most
students sometime during the second semester of
first grade. Additional research is needed to exam-
ine the tenability of reading tasks that address an
earlier phase of reading, developmentally appro-
priate for most children during the first half or
(depending on the child) much of first grade.
This study compared two CBM measures for this
beginning phase of first-grade reading develop-
ment. In this introduction, we provide back-
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ground information on CBM, review the litera-
ture on the two measures on which we focus the
present study, and clarify the purpose and impor-
tance of the present study.

B A C K G R O U N D  I N F O R M A T I O N  O N

C B M  

CBM differs from most forms of classroom assess-
ment in several ways (Fuchs & Deno, 1991) in-
cluding these two features: First, CBM is
standardized so that the behaviors to be measured
and the procedures for measuring those behaviors
are prescribed, with documented reliability and
validity. Second, CBM's focus is long-term so that
the testing methods and the testing content re-
main constant, with equivalent weekly tests span-
ning much, if not all, of the school year. The
reason for long-term consistency is so that
progress can be monitored systematically over time. 

In using the CBM passage reading fluency
task, the teacher relies on established methods to
identify passages of equivalent difficulty; each
equivalent passage represents the material stu-
dents should be comfortable reading at year's end.
The teacher administers CBM by having the stu-
dent read aloud a different passage for each assess-
ment, each time for 1 min, and the weekly score
is the number of words read correctly. Each as-
sessment produces an indicator of reading compe-
tence because it requires a multifaceted
performance. This performance entails, for exam-
ple, a reader's skill at automatically translating let-
ters into coherent sound representations,
unitizing those sound components into recogniz-
able wholes and automatically accessing lexical
representations, processing meaningful connec-
tions within and between sentences, relating text
meaning to prior information, and making infer-
ences to supply missing information. As compe-
tent readers translate text into spoken language,
they coordinate these skills in an obligatory, seem-
ingly effortless manner (Fuchs, Fuchs, Hosp, &
Jenkins, 2001). 

Because the CBM passage reading fluency
task reflects this complex performance, it can be
used to characterize reading expertise and to track
its development in the primary grades (e.g.,
Biemiller, 1977-1978; Fuchs & Deno, 1991). To

characterize reading expertise, CBM is interpreted
in a norm-referenced or criterion-referenced
framework. Within a normative framework, prac-
titioners designate reading difficulty by compar-
ing CBM performance levels between individuals.
For example, with local CBM norms, students
performing below the third percentile are identi-
fied as reading disabled and entitled to intensive
reading instruction. Within a criterion-referenced
perspective, CBM benchmarks specify the mini-
mum performance levels associated with future
reading success. For example, schools might es-
tablish that students who fail to attain a CBM
score of 75 by the end of second grade have a
poor probability of achieving a “proficient” score
on their state's high-stakes fourth-grade reading
assessment; therefore, students scoring below this
benchmark at the end of second grade are candi-
dates for intensive reading instruction. 

Across these normative- and criterion-refer-
enced perspectives, CBM is administered in a sin-
gle timeframe to identify students who require
special attention. By contrast, the major purpose
for CBM is to monitor the development of aca-
demic competence. Progress monitoring requires
an intra-individual framework, where CBM is
collected frequently (weekly or monthly); student
scores are graphed; a slope is derived from the
graphed scores to quantify reading improvement;
and the teacher applies decision rules to the slope
to formulate instructional decisions. 

These strategies for characterizing reading
competence in one timeframe and for describing
growth over time using CBM have been shown to
be more sensitive to inter- and intra-individual
differences than those offered by other commer-
cial tests and by other classroom reading assess-
ments (e.g., Marston, Fuchs, & Deno, 1986). In
addition, CBM is sensitive to growth made under
a variety of treatments (Fuchs, Fuchs, & Hamlett,
1989b; Hintze & Shapiro, 1997; Hintze, Shapiro,
& Lutz, 1994; Marston et al., 1986). In a related
way, special educators' instructional plans, devel-
oped in response to CBM, incorporate a wide
range of reading methods including, for example,
decoding instruction, repeated readings, vocabu-
lary instruction, story grammar exercises, and se-
mantic mapping activities (Fuchs, Fuchs,
Hamlett, & Ferguson, 1992). So, CBM is not
tied to any particular reading instructional method.
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Perhaps most important, however, studies
indicate that CBM progress monitoring enhances
special educators' capacity to plan programs for
and effect achievement among students with seri-
ous reading problems. The methods by which
CBM informs reading instruction rely on the
graphed performance indicator. Decisions are
based on a graph displaying time on the horizon-
tal axis and performance (number of words read
correctly from text in 1 min) on the vertical axis.
If a student's growth trajectory is judged to be ad-
equate, the teacher increases the student's goal for
year-end performance; if not, the teacher revises
the instructional program. Research shows that
these decision rules produce more varied instruc-
tional programs, which are more responsive to in-
dividual needs (Fuchs et al., 1989b), with more
ambitious student goals (Fuchs, Fuchs, & Ham-
lett, 1989a) and stronger end-of-year scores on
commercial reading tests (e.g., Fuchs, Deno, &
Mirkin, 1984; Wesson, 1991).

In reading, the vast majority of CBM re-
search centers on this passage reading fluency
task. When considering the developmental span
within the elementary school years, however, the
CBM passage reading fluency task is incomplete.
The focus of the present study is the early phase
of first grade, when the CBM passage reading flu-
ency task produces a floor effect for many stu-
dents. These students may make progress toward
becoming a reader even though performance on
the CBM passage reading fluency task, which
hovers around zero, indicates a lack of growth.
For this reason, alternative tasks, which are sensi-
tive to beginning first-grade reading development,
are required.

R E S E A R C H  O N  C B M  M E A S U R E S

F O R  B E G I N N I N G  F I R S T - G R A D E

R E A D I N G  D E V E L O P M E N T  

Prior work provides the basis for supposing that
two measures may be potentially useful for index-
ing and monitoring beginning first-grade reading
development: word identification fluency and
nonsense word fluency. Word identification fluency

is one of the CBM measures investigated by Deno 
and colleagues (Deno, Mirkin, & Chiang, 1982)
at the University of Minnesota Institute for Re-
search on Learning Disabilities. With word iden-
tification fluency, students have 1 min to read
isolated words, presented in lists; the words are se-
lected randomly from high frequency word lists.
The score, the number of words read correctly,
represents automatic word recognition skill, a
hallmark of competent reading behavior. Deno et
al. examined the concurrent validity of word
identification fluency with 66 children in Grades
1 to 6. The criterion measures were the reading
comprehension subtest of the Peabody Individual
Achievement Test and the phonetic analysis and
the inferential and literal reading comprehension
subtests of the Stanford Diagnostic Reading Test.
When students read third-grade word lists, corre-
lations with these four respective measures were
.76, .68, .71, and .75; when they read sixth-grade
word lists, respective correlations were .78, .71,
.68, and .74.

Nonsense word fluency is the first-grade Dy-
namic Indicators of Basic Literacy Skills, or DI-
BELS, measure developed more recently by
Roland Good, Ruth Kaminski, and colleagues at
the University of Oregon (Good, Simmons, &
Kame'enui, 2001). With nonsense word fluency,
students have 1 min to read consonant-vowel-
consonant pseudowords. The score is the number
of sounds produced correctly, with credit earned
either by saying individual sounds in the pseu-
dowords or by phonologically recoding the pseu-
dowords (with three sounds awarded for each
correctly read pseudoword). The score indexes
“letter-sound correspondence and the ability to
blend letters into words in which letters represent
their most common sounds” (pp. 272-273). As
Good et al. showed with samples of 70 to 242
children, concurrent validity with the Woodcock-
Johnson readiness cluster score (i.e., visual audi-
tory learning and letter identification) ranged
between .35 in May to .59 in February (median
coefficient = .52). The predictive validity coeffi-
cients from October of first grade to May of first
grade were .71 with respect to CBM passage read-
ing fluency and .52 with respect to the Wood-
cock-Johnson reading cluster score. 
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P U R P O S E  A N D  I M P O R T A N C E  O F

T H E  P R E S E N T  S T U D Y

Traditional concurrent and predictive validity, as
demonstrated by the Deno et al. (1982) and
Good et al. (2001) research groups, are impor-
tant. By documenting correspondence between
the CBM task and important criterion variables,
criterion validity verifies that a test measures rele-
vant behaviors and helps establish that the mea-
sure can be used to identify students with serious
reading problems. Yet, Deno et al.'s findings were
restricted to concurrent validity and did not focus
on first graders reading first-grade word lists, and
the Good et al. concurrent validity coefficients'
criterion measures did not involve reading. More-
over, although concurrent and predictive validity
are necessary features of an adequate progress-
monitoring task, they do not constitute sufficient
evidence that a measure works well for the pur-
pose of monitoring progress over time. Some
measures may function well as correlates or pre-
dictors of important criterion outcomes (when
those measures are collected at one point in time),
but fail to represent reading improvement when
administered frequently for progress monitoring. 

At the same time, technical features of these
early reading measures (word identification flu-
ency and nonsense word fluency) have never been
contrasted with the same sample using the same
procedures. Therefore, direct comparisons of
these two alternative CBM measures are not pos-
sible. In contrast, the CBM literature, by conven-
tion, offers direct comparisons of the tenability of
alternative progress-monitoring tasks (e.g., Deno
et al., 1982; Fuchs & Fuchs, 1992) so that
progress-monitoring measures may be compared
and optimal measures identified. This is impor-
tant because no absolute criterion exists for judg-
ing adequate criterion validity. Instead, “our basis
for evaluating any one predictor is in relation to
other possible predictors” (Thorndike & Hagen,
1969, p. 169). So, direct comparison between
word identification fluency and nonsense word
fluency is required.

We designed the present study to fill these
gaps in the CBM literature on early progress
monitoring in the area of reading. Toward that
end, we contrasted the concurrent and predictive
validity for the two alternative CBM early reading

measures: word identification fluency and non-
sense word fluency. For predictive validity, we in-
vestigated both CBM performance level and
CBM slope of improvement. Whereas the predic-
tive validity of performance level (in one time-
frame) is relevant for judging the validity of a
measure for screening, the predictive validity of
slope (improvement over time) is necessary for
evaluating the validity of a measure for progress
monitoring. 

We assessed a relatively large cohort (n =
151) of at-risk children (the target group for
progress monitoring) in the fall of first grade on
the two early reading CBM measures and then
again in the spring; at each time point, we admin-
istered criterion measures that directly involved
reading (the Woodcock Reading Mastery Tests
Word Identification and Word Attack subtests at
both time points; the Comprehensive Reading
Assessment Battery, which assesses passage read-
ing fluency and comprehension, added in the
spring). In addition, we assessed each of the 151
children for 20 weeks, once weekly for the first 7
weeks and twice weekly for the final 13 weeks, on
the two alternative early reading CBM measures.

Findings are potentially important in help-
ing school personnel identify useful measures for
monitoring the progress of children as they enter
and progress through first grade. As schools strug-
gle with No Child Left Behind's requirement to
monitor the reading progress of children in
kindergarten through third grade, this topic takes
on a sense of urgency. As special educators strive
to infuse greater accountability to the individual-
ized education program (IEP) progress-monitor-
ing mandate, findings are equally useful for
special educators. Across general and special edu-
cation, CBM users need to have confidence that
the measures they use to identify students for ex-
pensive, intensive services, in fact, yield the stu-
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Across general and special education,
CBM users need to have confidence that
the measures they use to identify students
for expensive, intensive services, in fact,
yield the students most at risk for poor
reading outcomes.
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dents most at risk for poor reading outcomes.
Practitioners also need to be assured that when
students' CBM scores are increasing over time,
those CBM slopes are associated with improved
scores on high-stakes tests and other important out-
comes that bespeak adequate end-of-first grade reading.

M E T H O D

PA RT I C I PA N T S

The sample for the present set of analyses was de-
rived from an intervention study examining the
effects of Peer-Assisted Learning Strategies (PALS)
in first grade (McMaster, Fuchs, Fuchs, & Comp-
ton, in press). For that study, eight schools were
identified in a large, Southeastern, metropolitan
public school system; in each school, at least three
first-grade teachers volunteered to participate.
Half the schools were high poverty (i.e., Title I),
and half were designated as non-Title I. In these
schools, we identified 33 teachers for participa-
tion and, blocking within school, randomly as-
signed teachers to control (one third of the
teachers) or PALS (two thirds of the teachers).
Children in the control classrooms were not in-
cluded in the present database because we did not
monitor their performance with either CBM
measure; therefore, control students had no data
to contribute to the analyses described in this article.

In PALS classrooms, we screened all chil-
dren on whom we had parental consent using
rapid letter naming (number of letters named in 1
min in response to 26 randomly displayed, lower-
case letters). Using these scores, we designated the
lowest 7 children per class (i.e., 154 children in
all) as at risk for reading difficulties. We assessed
these students in the spring and fall using the two
CBM measures as well as a set of criterion reading
measures. We also monitored these at-risk chil-
dren for 20 weeks, once weekly for the first 7
weeks and twice weekly for the final 13 weeks,
with the two CBM measures. The 151 children
on whom we had complete data constituted the
sample for the present analyses. 

On average, the age of these children in
October of first grade was 6.72 years (SD = 0.46).
Of these 151 children, 74 were in Title I schools
and 77 were in non-Title I schools; 89 received

subsidized lunch; 79 were male; 26 were English
language learners; 11 had IEPs (6 had speech/lan-
guage disability, and 5 had a learning disability);
17 had been retained (7 in kindergarten and 10 in
first grade); and 58 were African American, 53
were European American, 36 were Hispanic, and
4 were Asian. During the fourth 6-week marking
period, 63 children had perfect attendance, 27
had 1 absence, 28 had 2 absences, 11 had 3 ab-
sences, 8 had 4 absences, 6 had 5 absences, 3 had
6 absences, 1 each had 7, 8, and 11 absences, and
2 had 13 absences. 

CR I T E R I O N ME A S U R E S

Word Attack Subtest of the Woodcock Reading
Mastery Test-Revised, Form G (Woodcock, 1987).
This measure evaluates students' ability to pro-
nounce pseudowords. It contains 45 nonsense
words, ordered from most easy to most difficult.
The test is discontinued after six consecutive er-
rors. Students earn 1 point for each correctly pro-
nounced pseudoword. Scores range from 0 to 45.
Split-half and test–retest reliabilities are .95 and
.90, respectively, for first grade. Concurrent valid-
ity with respect to the Woodcock Johnson at first
grade was .57 with Letter-Word Identification,
.64 with Word Attack, .43 with Passage Compre-
hension, and .69 with Total Reading.

Word Identification Subtest of the Woodcock
Reading Mastery Test-Revised, Form G (Woodcock,
1987). The Word Identification subtest requires
children to read single words. It consists of 100
words ordered in difficulty. Testing is discontin-
ued after six consecutive errors. Students earn 1
point for each correctly pronounced word. Scores
range from 0 to 100. Split-half and test–retest re-
liabilities are .99 and .94, respectively, for first
grade. Concurrent validity with respect to the
Woodcock Johnson at first grade was .69 with
Letter-Word Identification, .48 with Word At-
tack, .75 with Passage Comprehension, and .82
with Total Reading.

Comprehensive Reading Assessment Battery
(CRAB). The CRAB (Fuchs, Fuchs, & Hamlett,
1989c) employs 400-word traditional folktales
used in previous studies of reading comprehen-
sion (e.g., Brown & Smiley, 1977; Jenkins, Helio-
tis, Haynes, & Beck, 1986). The folktales had
been rewritten by Jenkins et al. to approximate a
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second- to-third-grade readability level (Fry,
1968), while preserving the gist of the stories. We
rewrote them at a readability grade level of 1.5.
Students first read aloud one folktale for 3 min
and then answer 10 comprehension questions.
This is repeated on a second folktale. The ques-
tions, developed by Jenkins et al., require short
answers, reflecting recall of information contained
in idea units of high thematic importance. To
generate the fluency score, examiners mark inser-
tions, omissions, mispronunciations, hesitations
of more than 4 s, and substitutions as errors (self-
corrections are not considered errors). The score is
the average number of correct words-read-across
the two passages. In this study, we divided the
score by 3 min to produce a words-read-correctly
per-minute metric. Test–retest reliability ranges
from .93 to .96; concurrent validity with the
reading comprehension subtest of the Stanford
Achievement Test (SAT) was .91 (Fuchs, Fuchs,
& Maxwell, 1988). To generate the comprehen-
sion score, the tester records student answers to
the comprehension questions. When the student
makes five consecutively incorrect responses,
questioning is terminated. The score is the aver-
age number of questions answered correctly across
the two passages. For the number of questions an-
swered correctly score, test–retest reliability was
.92; the correlation with the SAT was .82 (Fuchs
et al., 1988). On the present sample, correlations
for the CRAB fluency score were .81 with Wood-
cock Word Identification and .58 with Woodcock
Word Attack; for the CRAB comprehension
score, .71 with Woodcock Word Identification
and .59 with Woodcock Word Attack. 

PR O G R E S S-MO N I TO R I N G ME A S U R E S

Word Identification Fluency. With word
identification fluency, the child is presented with
a single page of 50 high-frequency words. Alter-
nate forms were generated by randomly sampling
words, with replacement, from 100 high fre-
quency words from the Dolch preprimer, primer,
and first-grade-level lists. The student has 1 min
to read words. If a student hesitated on an item
for 4 seconds, the examiner prompted him/her to
proceed to the next word. The alternate test-
form/stability coefficient from 2 consecutive
weeks was .97; from 2 consecutive months, .91
(Fuchs, Compton, Fuchs, & Bryant, 2004). As

calculated on the current sample, alternate test-
form/stability from 2 consecutive weeks was .88.

Nonsense Word Fluency. With nonsense
word fluency, the child is presented with a single
page of 50 consonant-vowel-consonant or vowel-
consonant pseudowords. Alternate forms were
printed from the DIBELS Web site (http://di-
bels.uoregon.edu). The student has 1 min to say
the sounds constituting the pseudowords or to
read the pseudowords. If a student lingered on an
item for 4 s, the examiner prompted him/her to
proceed to the next item. The score is the number
of correctly spoken sounds (with three sounds
awarded for a correctly read pseudoword). The
median alternate test-form/stability coefficient at
2-month intervals was .83 (Good et al., 2001). As
calculated on the current sample, alternate test-
form/stability from 2 consecutive weeks was .87.

DATA CO L L E C T I O N

Data collectors were full-time master's students,
full-time doctoral students, or full-time employ-
ees with master's degrees, all of whom had been
trained to 100% accuracy in data-collection pro-
cedures prior to any data collection. They admin-
istered tests in quiet locations in the schools,
working with one child at a time. Interscorer
agreement, calculated on 20% of protocols by
two independent scorers, ranged between 98%
and 100%. The fall battery of criterion measures
(Woodcock Word Identification and Word At-
tack) was administered in October. The spring
battery of criterion measures (Woodcock Word
Identification and Word Attack plus Comprehen-
sive Reading Assessment Battery) was adminis-
tered in May. Progress-monitoring measures were
administered for 20 weeks, once weekly for the
first 7 weeks and twice weekly for the final 13
weeks, with word identification fluency and non-
sense word fluency administered in the same ses-
sion and with make-ups completed within 1 week
of the targeted data-collection date.

D A T A  A N A L Y S I S  A N D  R E S U L T S

To obtain a level of performance on each progress-
monitoring measure, two measurements were av-
eraged for the fall (first two measurements) and
for the spring (last two measurements). To obtain
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a slope of improvement on each progress-monitor-
ing measure, an ordinary least-squares regression
was calculated between calendar days and scores.
That slope was converted to a weekly slope (by
multiplying the derived slope by 7 days) to repre-
sent the weekly increase in score. Slopes were de-
rived for fall (October through December), spring
(January through May), and the year (October
through May). 

Means and standard deviations for these
scores and for the criterion variables are shown in
Table 1. Mean raw scores on the Woodcock mea-
sures correspond to near-average standard scores.
This is surprising given that this at-risk sample
represented the lowest third of the classrooms in
an urban setting. An inflated normative profile at
first grade on the Woodcock Reading Mastery
Tests has, however, been documented elsewhere
(e.g., Fuchs, et al., 2004; Vellutino, Scanlon,
Small, & Fanuele, 2003), and evidence that this
sample was, in fact, at risk is provided in other
ways. That is, relative to a normative profile of
179 children representing the full range of first-
grade performance (e.g., Fuchs et al., 2004), the
fall CBM word identification fluency score in the

present study is .85 standard deviations below the
mean and the spring CBM word identification
fluency score in the present study is 1.24 standard
deviations below the mean. Moreover, the end-of-
year CRAB fluency score is considerably below a
benchmark performance of 40, even though these
children participated in the research-validated
PALS reading treatment. 

We next ran a series of correlations between
word identification fluency and the criterion vari-
ables and between nonsense word fluency and the
criterion variables. Each pair of correlations (word
identification fluency vs. nonsense word fluency)
was compared using Walker and Lev's (1953) for-
mula, which tested the difference between corre-
lations calculated on dependent samples.

To index concurrent validity, we ran correla-
tions between the fall progress-monitoring level
and the fall criterion measures (Woodcock Word
Identification and Word Attack) and between the
spring progress-monitoring level and the spring
criterion measures (Woodcock Word Identifica-
tion and Word Attack; CRAB Fluency and Comp
rehension). These correlations are reported in the
top six rows of Table 2. As these t values in Table
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Table 1 
Means and Standard Deviations (n = 151) 

Occasions 
      

                                                                   Fall                                     Spring                                          Year 
Variable X (SD)  X (SD)  X (SD) 

 
Criterion Variables         

           WRMT-R WID  9.01  (7.98)  30.92 (11.43)  NA 
 

 

           WRMT-R WAT  3.27  (4.37)  11.64 (6.87)  NA 
 

 

           CRAB Fluency NA   29.65 (22.17)  NA 
 

 

           CRAB Comp
  

NA    1.33 (1.58)  NA 
 

 

CBM Level         
             NWF 31.29 (14.47)  52.17 (24.07)  NA 

 
 

             WIF 10.11   (9.26)  29.72 (19.96)  NA 
 

 

CBM Slope         
             NWF    1.92   (2.04)   1.49 (  1.23)  1.24 (0.82) 
             WIF  0.90   (0.90)   1.31 (  0.95)  1.02 (0.68) 

 
Note: WRMT-R is Woodcock Reading Mastery Test-Revised; WID is the Word Identification subtest; WAT is the Word 
Attack subtest; CRAB is the Comprehensive Reading Assessment Battery; Fluency is number of words read correctly aloud per 
minute;  Comp is comprehension questions answered correctly; WIF is word-identification fluency; NWF is nonsense word 
fluency. 
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Table 2 
Concurrent and Predictive Validity for Word Identification Fluency Versus Nonsense Word Fluency  in First Grade 
(n = 151) 

 
 
Validity 

                CBM Measure 
    
    WIF                      NWF                       t(148) a 

Concurrent  Validity       

     Fall CBM Level   
           WRMT-R WID .77  .58  4.93***  

           WRMT-R WAT 
 

.59  .50  1.12  

      Spring CBM Level  
           WRMT-R WID .82  .64  3.82***  

           WRMT-R WAT .52  .51  0.21  

            CRAB Fluency .93  .80  2.72**  

            CRAB Comprehension 
 

.73  .54  3.23**  

Predictive Validity 
 

      

        Fall CBM Level  
            WRMT-R WID 
 

.63  .57  1.26  

            WRMT-R WAT  
 

.45  .46  0.19  

            CRAB Fluency 
 

.80  .64  4.27***  

            CRAB Comprehension 
 

.66  .50  5.79***  

        Fall CBM Slope  
            WRMT-R WID 
 

.43  .05  3.96***  

            WRMT-R WAT  
 

.27  -.03  2.93**  

            CRAB Fluency 
 

.54  .16  4.27***  

            CRAB Comprehension 
 

.49  -.04  5.71***  

        Spring CBM Slope  
            WRMT-R WID 
 

.61  .35  3.52***  

            WRMT-R WAT 
 

.32  .27  0.79  

            CRAB Fluency 
 

.63  .49  2.08*  

            CRAB Comprehension 
 

.45  .27  2.13*  

        Year CBM Slope  
            WRMT-R WID  .79  .38  8.18*** 

 
 

            WRMT-R WAT 
 

.50  .28  3.83***  

            CRAB Fluency .85  .58  6.84*** 
 

 

            CRAB Comprehension 
 

.66  .27  6.80***  

Note: WIF is word-identification fluency; NWF is nonsense word fluency; WRMT-R is Woodcock Reading Mastery Test-
Revised; WID is the Word Identification subtest; WAT is the Word Attack subtest; CRAB is the Comprehensive Reading 
Assessment Battery. 
a To test the difference between correlations calculated on the same sample, we relied on Walker and Lev’s (1953) formula. 
*p < .05. **p < .01. *** p < .001. 
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2 reveal, correlations for the CBM word identifi-
cation fluency measure were reliably higher than
for nonsense word fluency for one of the two fall
concurrent validity criterion variables and for
three of the four spring concurrent validity crite-
rion variables. Basically, comparisons favored
word identification fluency except when the crite-
rion variable was highly aligned with nonsense
word fluency (i.e., Woodcock Word Attack). Even
there, where we would expect the comparison to
favor nonsense word fluency, concurrent validity
for the two CBM measures was, in fact, comparable.

To index predictive validity, the following
indices were correlated with the spring criterion
measures (Woodcock Word Identification and
Word Attack; CRAB Fluency and Comprehen-
sion): fall progress-monitoring level (see rows
7–10 of Table 2), fall progress-monitoring slope
(see rows 11–14 of Table 2), spring progress-mon-
itoring slope (see rows 15–18 of Table 2), and the
year's progress-monitoring slope (see rows 19–22
of Table 2). As with concurrent validity, the vast
majority of predictive validity coefficients reliably
favored word identification fluency over nonsense
word fluency.

We then looked at how the predictive valid-
ity of the two CBM measures compared to the

predictive validity of the two Woodcock mea-
sures. These correlations are shown in Table 3.
When spring Woodcock Word Attack was the cri-
terion variable, all four predictors performed
comparably. Nonsense word fluency performed
comparably to the Woodcock measure when pre-
dicting Woodcock Word Identification and when
predicting CRAB comprehension, but outper-
formed both Woodcock measures when predict-
ing CRAB fluency. By contrast, word
identification fluency reliably outperformed both
Woodcock measures in predicting Woodcock
Word Identification, in predicting CRAB fluency,
and in predicting CRAB comprehension.

Finally, we performed dominance analysis
(Budescu, 1993; Schatschneider, Francis, Fletcher,
& Foorman, 2004), which is an extension of mul-
tiple regression. Dominance analysis involves the
pairwise comparison of all predictors (i.e., fall
nonsense word fluency level, full-year nonsense
word fluency slope, fall word identification flu-
ency level, full-year word identification fluency
slope) as they relate to a spring criterion (i.e.,
Woodcock Word Identification, Woodcock Word
Attack, CRAB fluency, CRAB comprehension).
With dominance analysis, a variable is considered
dominant over another if the predictive ability of
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Table 3 
Predictive Validity for Fall Woodcock Versus Fall CBM Measures in First Grade (n = 151) 

                                 
                                                                 Fall Predictor                                                           t(148) a 
                                                
                                                        WRMT-R 
Spring Criterion                         WID         WAT     WIF        NWF              WID v.       WID v.      WATv.    WATv.      
                                                                                                                     WIF            NWF         WIF        NWF  
WRMT-R WID .60        .44 .63       .57         0.71 0.53 3.30 

 
1.98 

WRMT-R WAT  .46        .49 .45       .46         0.20 0.00 0.63 
 

0.43 

CRAB-F .63        .47 .80       .64         5.01 0.19 7.46 
 

2.76 
 

CRAB-C  .59        .55 .66       .66         1.70 0.18 2.05 
 

0.76 

Note: WRMT-R is Woodcock Reading Mastery Test-Revised; WID is the Word Identification subtest; WAT is the Word 
Attack subtest; WIF is word-identification fluency; NWF is nonsense word fluency; CRAB is the Comprehensive Reading 
Assessment Battery; F is the CRAB passage reading fluency score; C is the CRAB comprehension score.  
a Using Walker and Lev’s (1953) formula, these t tests compare correlations between the top fall predictor versus the bottom fall 
predictor in the relevant column with respect to spring criterion in the relevant row (e.g., the first t test compares the correlation 
between fall WRMT-R WID and spring WRMT-R WID to the correlation between fall word identification fluency and 
spring WRMT-R WID). For 148 degrees of freedom, the t value associated with p < .05 is 1.976; the t value associated with p < 
.01 is 2.61; and the t value associated with p < .001 is 3.36. Any t value associated with p < .05 is bolded. 
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that variable exceeds the other—both alone and
in the presence of all other predictors in the
model. Dominance analysis uses asymptotic con-
fidence limits to test differences in the unique ef-
fects among pairwise comparisons. These pairwise
comparisons are not a test of the amount of
unique variance each predictor contributes, but
instead are a direct comparison of the differing
amounts of unique variance attributed to the two
predictors as they relate to the spring criterion.

In Table 4, we show the asymptotic confi-
dence intervals for each of the six pairs of predic-
tors. Each row shows the pair of variables
compared. Each column shows results of the
dominance analysis for one spring outcome vari-
able. Under each spring outcome variable, three
statistics for the dominance analysis are displayed:
R²D is the difference between the squared multi-
ple correlations; asymptotic SE is the standard
error of the differences; p indicates whether the

lower and upper bounds of the 95% asymptotic
confidence interval include zero (see Budescu,
1993; Hedges & Olkin, 1981). If a confidence in-
terval does not include zero, the difference in
unique variances is significant at an alpha level of
.05 (Budescu). For example, the first cell in Table
4 (i.e., first row and first column) compares the
unique variance that nonsense word fluency level
accounts for above and beyond word identifica-
tion fluency level (-3%) in the presence of all four
predictor variables. The negative sign indicates
that word identification fluency accounts for
more unique variance than nonsense word flu-
ency (if the reverse were true, then the sign would
be positive), but the p value indicates that this dif-
ference is not significant. Therefore, in predicting
Woodcock Word Identification, word identifica-
tion fluency level does not dominate nonsense
word fluency level. In Table 4, we have high-
lighted the cells where the difference in unique

 

Table 4 
Dominance Analysis of the Predictors of Word Recognition, Word Attack, Passage Reading Fluency, and Comprehension  
(n = 151)  
       Outcome 
 

   WRMT-WID                        WRMT-WAT                  CRAB-F                         CRAB-C       
 

Predictors  R2D      Asy. SE       p           R2D      Asy. SE       p               R2D    Asy. SE     p        R2D     Asy. SE       p 
 

NWF-L v. 
   WIF-L               -.03        .02            ns            .01       .03          ns             -.12       .02     < .05       -.13     .04       < .05 
 
 NWF-L v. 
    NWF-S              -.00        .04           ns            .02       .05          ns              -.01       .02        ns         -.03     .04          ns 
 
NWF-L v. 
    WIF-S -.21         .05      < .05         .03           .05        ns         -.13             .03    < .05      -.14        .06    <.05     
 
WIF-L v. 
    NWF-S .03         .02         ns             .01       .02          ns              .11       .02    < .05       .10       .04       < .05 
 
WIF-L v. 
    WIF-S                -.18         .05      < .05          -.03      .04          ns             -.01       .04        ns        -.01       .06          ns   
 
NWF-S v. 
    WIF-S                -.21         .04      < .05         -.05       .03         ns              -.12       .03    < .05       -.11      .04      < .05 
 
 

Note: WRMT-R is Woodcock Reading Mastery Test-Revised; WID is the Word Identification subtest; WAT is the Word Attack subtest; 
CRAB-F is the passage reading fluency score of the Comprehensive Reading Assessment Battery; CRAB-C is the comprehension score of 
the Comprehensive Reading Assessment Battery. R2D is the difference between the squared multiple correlations; Asy. SE is the 
standard error of the differences; p indicates whether the lower and upper bounds of the 95% asymptotic confidence interval included 
zero. NWF is nonsense word fluency; WIF is word-identification fluency; L is fall level; S is full-year slope. Significant differences are 
bolded. 
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variances are significantly different from zero and,
in those cases, highlighted the predictor variable
that accounts for more unique variance.

With these analyses, we were interested in
whether word identification fluency dominated
nonsense word fluency. We were also interested in
examining whether slope provided additional pre-
dictive value over performance level indices. Word
identification fluency dominated nonsense word
fluency in 10 of 16 comparisons (see rows 1, 3, 4,
and 6 of Table 4); word identification fluency
slope provided additional predictive value over
performance level indices in 4 of 8 comparisons
(see rows 3 and 5 of Table 4); nonsense word flu-
ency slope provided additional predictive value
over performance level indices in 2 of 8 compar-
isons (see rows 2 and 4 of Table 4); and word
identification fluency slope dominated nonsense
word fluency slope in 3 of 4 comparisons (see last
row of Table 4).

D I S C U S S I O N

To identify optimal progress-monitoring tasks, di-
rect comparison of various measures is necessary
because no absolute criterion exists for judging
adequate criterion validity. Instead, the basis for
evaluating a predictor is in relation to other possi-
ble predictors (Thorndike & Hagen, 1969). To-
ward that end, this study compared two
potentially useful CBM measures for monitoring
early reading development in first grade: word
identification fluency and nonsense word fluency.
For these measures, we examined (a) concurrent
validity for CBM level at fall and spring; (b) pre-
dictive validity for CBM level from fall to spring;
and (c) predictive validity for fall CBM slope to
spring final status, for spring CBM slope to
spring final status, and for full-year CBM slope to
spring final status. Almost all comparisons fa-
vored word identification fluency.

To explore concurrent validity near the be-
ginning of first grade, we ran correlations between
the two CBM measures and Woodcock Word
Identification (which requires students to read
words in untimed fashion) and Woodcock Word
Attack (which requires students to decode pseu-
dowords in untimed fashion). Given the nature of

the two CBM measures, one might expect word
identification fluency to correlate more strongly
with Woodcock Word Identification and expect
nonsense word fluency to correlate more strongly
with Woodcock Word Attack. This was only
partly true. The correlation with Woodcock Word
Identification was, in fact, statistically signifi-
cantly higher for word identification fluency than
for nonsense word fluency (.77 vs. .58). Contrary
to expectations, however, the correlations for the
two CBM measures with Woodcock Word Attack
were comparable (.59 for word identification flu-
ency vs. .50 for nonsense word fluency). So, even
at the beginning of the year, when one might as-
sume a lower floor (and therefore greater range)
for nonsense word fluency (which awards credit
for saying sounds without requiring decoding),
greater validity was demonstrated for the CBM
word identification fluency measure.

At spring, where we included a better vari-
ety of criterion measures, tapping text reading flu-
ency and comprehension with the CRAB,
findings again supported word identification flu-
ency over nonsense word fluency, this time even
more strongly. Across Woodcock Word Identifica-
tion, CRAB fluency, and CRAB comprehension,
correlation coefficients ranged between .73 to .93
for word identification fluency; between .51 and
.80 for nonsense word fluency. The one criterion
measure for which correlations between the two
CBM measures were comparable (.52 vs. .51) was
the Woodcock Word Attack, where the task (read-
ing pseudowords) is more similar to nonsense
word fluency than to word identification fluency.
Thus, at the end of first grade, the word identifi-
cation fluency task remains a stronger concurrent
correlate of important reading behaviors. 

In a similar way, for predictive validity, re-
sults favored CBM word identification fluency
over nonsense word fluency. Fall CBM word
identification fluency scores demonstrated supe-
rior predictive validity with respect to the CRAB
fluency and comprehension criterion measures.
Consequently, for identifying children in October
of first grade who are at risk for poor end-of-year
reading outcomes, the CBM word identification
fluency measure outperforms the nonsense word
fluency task.

17Exceptional Children
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To supplement these analyses, we also asked
whether we could predict spring outcomes just as
well—simply by using fall Woodcock scores. The
answer was no. In predicting spring Woodcock
Word Identification, the fall CBM measures did
comparably well to fall Woodcock Word Identifi-
cation. Moreover, in predicting spring Woodcock
Word Attack, both CBM measures outperformed
the fall Woodcock Word Attack measure, and the
significant differences in predictions of spring
CRAB performance consistently favored the fall
CBM measures over the fall Woodcock measures.
So, in all cases, there was no advantage to using
fall Woodcock scores to predict spring reading
performance.

Of course, the major purpose for CBM is
progress monitoring, where the criterion validity
of the CBM slope is more important than CBM
level. With CBM progress monitoring, slope is a
critical index because CBM slope is used to for-
mulate decisions about whether reading progress
is adequate. If the CBM slope indicates adequate
progress, the instructional program remains in-
tact; if not, the program is revised. So, the rele-
vant technical question is: Does improvement on
the CBM measure, as indexed with slope, reflect
meaningful reading development, which predicts
reading accomplishment at the end of the year? 

Across the fall semester, CBM slopes corre-
lated statistically significantly higher for word
identification fluency than for nonsense word flu-
ency with all four spring criterion measures. In
fact, coefficients for the nonsense word fluency
measure slopes were disappointingly low, ranging
from -.04 to .16. Because nonsense word fluency
is recommended for progress monitoring in the
fall of first grade within the DIBELS system
(Good et al., 2001), these findings raise serious
concern. An increasing pattern of scores through
the first semester of first grade on DIBELS non-
sense word fluency appears to bear little relation-
ship to students' end-of-year reading status. By
contrast, for word identification fluency, fall
slopes of improvement correlated more strongly,
with coefficients of .43 with end-of-year Wood-
cock Word Identification, .54 with CRAB flu-
ency, and .49 with CRAB comprehension. These
correlations are modest, but fall in the range of
many predictive measures (Jensen, 1981). And
the correlations are noteworthy given the diffi-

culty of achieving strong correlations when mea-
sures of change, such as slope, are used as predic-
tors. At this time, therefore, fall word
identification fluency slope appears to represent
an acceptable index for predicting end-of-year
reading outcome. Clearly, it represents a better al-
ternative than fall nonsense word fluency slope.

As might be expected, given the more prox-
imate timeframe, spring slopes of improvement
correlated with final reading status measures more
strongly than did fall slopes. However, here again,
coefficients for spring word identification fluency
slopes were reliably stronger than for nonsense
word fluency slopes. Perhaps most important,
however, very large (and reliable) differences in
the magnitude of correlations were observed for
the full-year slopes: Coefficients for full-year non-
sense word fluency slopes ranged between .27
(with CRAB comprehension) to .58 (with CRAB
fluency). By contrast, coefficients for full-year
word identification fluency slopes ranged from
.50 (with Woodcock Word Attack) to .85 (with
CRAB fluency). In addition, the superiority of
word identification fluency slope (over nonsense
word fluency slope) was demonstrated even for
Woodcock Word Attack, which seems more trans-
parently related to nonsense word fluency than to
word identification fluency. 

Dominance analysis provided a supplemen-
tary and elegant method for exploring the predic-
tive value of the two early reading
progress-monitoring measures. In each case, word
identification fluency, level, or slope, dominated
nonsense word fluency. Word identification flu-
ency level dominated nonsense word fluency level
in predicting CRAB fluency and CRAB compre-
hension; word identification fluency slope domi-
nated nonsense word fluency level in predicting
all spring outcome variables except Woodcock
Word Attack; word identification fluency level
dominated nonsense word fluency slope in pre-
dicting CRAB comprehension; word identifica-
tion fluency slope dominated word identification
fluency level in predicting Woodcock Word Iden-
tification; and word identification fluency slope
dominated nonsense word fluency slope in pre-
dicting all spring outcome variables except Wood-
cock Word Attack. These summative analyses not
only corroborate the superiority of word identifi-
cation fluency, but also suggest that collecting
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word identification fluency slope provides addi-
tional predictive value beyond simply collecting
fall word identification fluency level data. This in-
dicates the benefit of progress monitoring beyond
initial screening for identifying students likely to
experience reading difficulty.

In sum, results suggest that word identifica-
tion fluency functions better than nonsense word
fluency as a CBM tool for assessing early reading
development in first grade. Because predictive va-
lidity with respect to end-of-year text-reading flu-
ency and comprehension is stronger for word
identification fluency than for nonsense word flu-
ency, word identification fluency provides a
stronger basis for formulating screening decisions
in October of first grade. Moreover, the superior-
ity of the word identification fluency over non-
sense word fluency is most clearly demonstrated
for progress monitoring decisions, where 11 of 12
correlations for CBM slope with respect to end-
of-year outcomes were stronger for word identifi-
cation fluency than for nonsense word fluency.
Dominance analysis demonstrated how slope pro-
vides additional predictive value beyond one-time
screening decisions in the fall. Dominance analy-
sis also corroborates that word identification flu-
ency, fall level, and full-year slope dominates
nonsense word fluency, when both metrics for
both CBM measures are entered simultaneously
to predict spring outcomes. For these reasons,
practitioners can have confidence that increases in
word identification fluency over time reflect im-
proved performance on important end-of-year
reading outcomes. As our results suggest, the
same is not true for DIBELS nonsense word flu-
ency, and findings are particularly compelling be-
cause data were collected on the same group of
children using the same methods. 

Why is predictive validity for word identifi-
cation fluency performance level and slope better
than for nonsense word fluency? Although find-
ings do not yield a direct answer to this question,
we offer two possible explanations, which corre-
spond to two difficulties with the nonsense word
fluency task. First, on the nonsense word fluency
task, two students with very different perfor-
mance patterns may receive equal credit. That is,
a student who says three separate sounds in re-
sponse to a consonant-vowel-consonant pseu-
doword earns three points—the same score as a

student who blends those three sounds into the
pseudoword. Clearly, the student who blends the
sounds has stronger reading capacity than the
child who can only represent the separate sounds.
Moreover, in our sample, we observed low-per-
forming students who, when monitored with
nonsense word fluency, were increasingly capable
of saying many sounds very quickly, without
achieving the alphabetic insight required for blending. 

A second problem is that competent
phonological decoding is, especially as the year
progresses, better represented by the capacity to
decode a variety of phonetic patterns. So, students
who perform well on nonsense word fluency's
consonant-vowel-consonant pseudowords may or
may not be skilled at reading consonant-vowel-
consonant -e words, r-controlled words, dual
vowel words, multisyllabic words, etc. The restric-
tion of the nonsense word fluency task to a single,
easy phonetic pattern may reduce the correlation
between nonsense word fluency and important
criterion measures.

Present findings are reminiscent of earlier
work demonstrating the superiority of word iden-
tification fluency over nonsense word fluency
with a different sample of first graders with more
severe reading difficulties (Fuchs, 2003). For that
sample of 36 at-risk students who received one-
to-one tutoring across the second semester of first
grade, nonsense word fluency slopes failed to reli-
ably discriminate student performance on key in-
dicators of reading competence at the end of first
grade. In that study, a median split was performed
on the slopes of these 36 children, creating a
group of children with the top 18 slopes and an-
other group with the bottom 18 slopes. The aver-
age effect size comparing these two groups of
children on end-of-year indicators of reading
competence and on fall-to-spring reading growth
was .4 standard deviations, and the difference in
the performance of these two groups was statisti-
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…results suggest that word identification
fluency functions better than nonsense
word fluency as a CBM tool for assessing
early reading development in first grade.
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cally significantly different on only one of the
eight criterion measures. By contrast, when top
versus bottom groups were formed on the basis of
word identification fluency slopes, the average ef-
fect size comparing the groups exceeded 1 stan-
dard deviation, and the performance of students
with the top-half slopes versus those with bottom-
half slopes were statistically significantly different
on all eight year-end indicators of reading compe-
tence and fall-to-spring reading growth. Current
findings corroborate those earlier findings, show-
ing how improvement across time on word iden-
tification fluency functions better than nonsense
word fluency for forecasting end-of-first-grade
reading status (as well as reading improvement). 

It is important to note that this study em-
ployed a restricted sample of at-risk pupils and
that we might expect correlations generally to be
higher if we were to conduct the study with a
greater range of performance. Of course, this ren-
ders the large correlations for word identification
fluency even more impressive, but as with any
study, results should be corroborated with addi-
tional samples.

Nevertheless, findings are particularly
timely given the press to implement the progress-
monitoring component of No Child Left Behind
and as special educators ratchet up the IEP
progress-monitoring requirement of the Individu-
als with Disabilities Education Act. Moreover,
given widespread adoption of DIBELS, practi-
tioners may wish to reconsider nonsense word flu-
ency in favor of the CBM word identification
fluency measure. Clearly, as schools select mea-
sures for monitoring the reading progress of chil-
dren with and without disabilities in the early
stages of reading development, results provide a
strong basis for selecting word identification flu-
ency over nonsense word fluency. Findings also
indicate that monitoring student progress fre-
quently with word identification fluency can con-
tribute importantly, beyond the simple collection
of fall screening data, to the identification of stu-
dents  likely to experience difficulty in learning to
read in the first grade.
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