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Concurrent Validity and Diagnostic Accuracy of the
Dynamic Indicators of Basic Early Literacy Skills and the
Comprehensive Test of Phonological Processing

John M. Hintze, Amanda L. Ryan, Gary Stoner
University of Massachusetts at Amherst

Abstract. The purpose of this study wasto (a) examine the concurrent validity of
the Dynamic Indicators of Basic Early Literacy Skills (DIBELS) with the Com-
prehensive Test of Phonological Processing (CTOPP), and (b) explore the diag-
nostic accuracy of the DIBEL Sin predicting CTOPP performance using suggested
and alternative cut-scores. Eighty-six students were administered the DIBEL Sand
the CTOPP in the winter of their kindergarten year. Patterns of correlations be-
tween the two sets of measures were examined and decision accuracy studies con-
ducted based on suggested cut-scores and cut-scores determined as a result of
Receiver Operator Characteristic (ROC) curve analysis. Results showed moderate
to strong correlations between the DIBELS and the CTOPP suggesting that both
measure asimilar construct. Analysis of decision accuracy indicated that using the
author suggested cut-scores resulted in extremely high sensitivity; however, this
was at the expense of an inordinate number of false positives. Follow-up analyses
using adjusted cut-scores improved specificity and positive predictive power, re-
duced false positives, and increased the number of correct classifications sizably.

Over the past 20 years, an overwhelm-
ing body of evidence hasemerged indicating a
powerful link between phonological awareness
and reading acquisition (Adams, 1990;
Lundberg, Frost, & Petersen, 1988; Ve lutino et
al., 1996). Phonologica awareness hasbeen de-
scribed as the awareness of and access to the
sounds of language (Wagner & Torgesen, 1987)
and the cognizance of and ability to manipulate
phonemes (Blachman, 1991). Severa studies
now have shown that proficiency in phonologi-
cal awareness killsishighly predictive of read-
ing success, or conversdly, that limited skill in
thisareaispredictive of reading failure (Adams,
1990; Bdl & Blachman, 1991). Furthermore, the

worksof Juel (1988) and Stanovich (1986) have
suggested that many struggling early readers
will likely have poor learning trajectories un-
less educators have the tools to assess and in-
tervenein atimely way.

Early identification and intervention are
critical to educators success in improving out-
comes for low-achieving beginning readers.
Now that researchers have identified skills that
appesar to represent phonol ogica awarenesssuch
asphonemeblending and segmentation (Adams,
1990; Blachman, 1991), and have found that
such skills can be taught effectively (Bradley &
Bryant, 1983; Lundberg et al., 1988), educators
need valid and reliableinstrumentsto guideiden-
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tification and intervention efforts. Ideally, an
assessment system must be designed to measure
the skillsthat research hasfound to be represen-
tative of phonological awareness, predictive of
early reading success, and aligned with effec-
tive beginning reading instruction. Recent re-
search has indicated that the most beneficial
approach to beginning reading instruction pro-
vides a combination of lessons in phonologi-
cal awareness and alphabetic understanding,
combined with direct instruction in reading
(Byrne & Fidding-Barndey, 1989). Alphabetic
understanding isthe ability to map sounds onto
their corresponding letters. Wagner and
Torgesen (1987) suggest that initia skills in
phonological awareness facilitate the acquisi-
tion of alphabetic understanding.

The Dynamic Indicators of Basic Early
Literacy Skills(DIBELS) areaset of prereading
measures that assess skills in phonological
awareness and alphabetic understanding
(Kaminski & Good, 1996). The measures are
primarily used for the purposesof screening and
progress monitoring of skill development over
time, and are helpful to educators because they
are easy to administer, can be used for making
educational decisions, and arewell suited for use
inaformative manner withinaproblem-solving
modedl. According to the authors (Kaminski &
Good, 1996), the DIBELS can be used in
schools, especially with kindergarten and first-
grade children, to answer such questions as: (a)
Whichchildrenareat risk for reading difficulty
because of inadequate phonol ogical awareness
skills? (b) Which children need additional in-
struction in phonol ogical awareness skills?(c)
Is the current instruction effective in increas-
ing phonological awareness skills? and (d)
When has a child developed phonological
awareness skills to a degree that is no longer
indicative of difficulty learning to read?

The purpose of the present study wasto
determine the degree to which the DIBELS
correlated with another standardized measure
of prereading skills, the Comprehensive Test
of Phonological Processing (CTOPP). The
CTOPP (Wagner, Torgesen, & Rashotte, 1999)
is a published, norm-referenced test with suf-
ficient reliability and validity to support itsuse
as ameasure of phonological processing. The

CTOPPwas chosen as the concurrent and cri-
terion measure because of its strong program
of standardization and research-based test de-
velopment process. The CTOPP was normed
onasample of 1,656 personsin 30 stateswhose
characteristicswith regard to geographic region,
gender, race, rura or urban residence, ethnicity,
family income, parent education, and disability
matched those reported by the Bureau on the
Census in 1997 (U. S. Bureau of the Census,
1997). Internal consistency reliability estimates
of the composite scores range from .83 (Pho-
nological Memory) to .96 (Phonological
Awareness at ages 5-6 years), with an overall
median content sampling reliability estimate
of .90. Test-retest reliability estimates gathered
over a 1-year period range from .70 (Rapid
Naming at ages 5-6 years) to .94 (Alternate
Rapid Naming at ages 7 years and ol der), with
an overal median time sampling reliability
estimate of .84. Interscorer reliability ranged
from .97 to .99 across all years. Content de-
velopment and validation of the CTOPP used
both conventional item analysis and item re-
sponse theory modeling. Criterion-predictive
validity of the CTOPPhas demonstrated strong
relationships with word identification, word
analysis, sight word efficiency, phonemic de-
coding efficiency, and connected reading. Con-
struct-identification vaidity of themeasure has
been demonstrated using confirmatory factor
analyses, suggesting three distinct yet corre-
lated phonological processing abilities.

This study attempts to step beyond the
intuitive appeal of the DIBELS by establish-
ing its concurrent validity with a test that is
purported to measure a similar construct. Al-
though previous research on the DIBELS has
demonstrated adequate concurrent validity
with measures of cognitive ability, readiness,
teacher ratings, and oral reading fluency (rXy
ranging from .46 to .85 in kindergarten;
Kaminski & Good, 1996), to date no studies
exist that validate the measureswith other tests
of phonological processing or awareness.

In addition to examining concurrent va-
lidity, a second purpose of this study was to
examine the decision validity of the DIBELS
(Swets, 1996). In doing so, the study attempted
to evauate the efficiency of the DIBELS in
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identifying those studentswho may or may not
be at risk for early phonological awareness/
processing problems as compared to another
commonly used commercially availabletest of
phonological awareness. If theDIBELS areto
be used for such educational purposes as re-
source alocation, placement or identification,
the measures should be able to differentiate
accurately between children who have not yet
acquired such skills and those who have.

Method
Participants and Setting

Participants of this study included 86
kindergarten students from a midsized city in
Northwestern Massachusetts. Overall, thedis-
trict served 165 kindergarten students with
approximately 39% qualifying for free or re-
duced-price lunch. Because the project was
school sponsored, the principal s of each school
notified the parents/guardians of all potential
participants (N = 165) and asked that they no-
tify the school if they did not want their child
to participate.! From the remaining 141 stu-
dents, 86 were randomly selected for partici-
pation. Students attended three elementary
schools and were from 10 different kindergar-
ten classrooms. Of the total sample, 93% were
Caucasian (n = 80), 2% African American (n
=2), 2% Hispanic (n=2), and 2% Asian (n =
2) and consisted of 44 girls and 42 boys.

Procedure

Data collectors were six graduate stu-
dentsenrolled in adoctoral program in school
psychology and one school psychology pro-
fessor. Datacollectorsweretrained onal mea-
sures during one training session 4 days prior
to the initiation of the study. Formal instruc-
tion with the DIBEL S measures was included
in coursework for all graduate student data
collectors prior to the study (taught by the
school psychology professor). Students were
required to demonstrate accurate administra-
tion and scoring of the DIBEL S measureswith
at least 90% accuracy. As such, the focus of
the training session was on the administration
and scoring of the CTOPP and was facilitated
by aformal presentation of the test, followed

by modeling, guided practice, and opportuni-
tiesfor clarification.

Following training, all measures were
administered in early March of the school year
in specially designated areas for assessment.
Participants were presented with both the
DIBEL Sand the CTOPR, in approximately 20-
minute sessions for each measure. Students
were provided abreak between measures. The
order of presentation between the two mea-
sures was counterbalanced. The maximum
amount of time that elapsed between admin-
istrations was 3 school days.

Measures

DIBELS

The DIBELS are a set of standardized,
individually administered measures of early
literacy development. They are designed to be
short (1 min) fluency measures used to regu-
larly monitor the development of prereading
and early reading skills. The measures were
developed upon the essentia early literacy do-
mains discussed in both the National Reading
Panel (2000) and National Research Council
(1998) reportsto assess student development of
phonological awareness, d phabetic understand-
ing, and automaticity and fluency with code.
Each measure of the DIBEL Shasdemonstrated
reliability, and has been shown to be useful in
identifying students who are not progressing as
expected, and is predictive of later reading pro-
ficiency. When used as recommended (i.e., for
screening and progress monitoring purposes),
results can be used to evaluate individual stu-
dent development as well as provide grade-
level feedback toward validated instructional
objectives (DIBELS, 2000-2002).

The three subtests of the DIBELS in-
clude Letter Naming Fluency, Initial Sound
Fluency, and Phonemic Segmentation Fluency.
In accordance with standard survey-level ad-
ministration procedure, three aternate form
probes were administered for each subtest or
measure. Doing so resulted in reliability (al-
pha) coefficients of .86, .94, and .97 for Initial
Sound Fluency, Letter Naming Fluency, and
Phonemic Segmentation Fluency, respectively.
For each measure, the median score acrossthe
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three forms served as the basic datum of inter-
est. Each measure is described bel ow.

Letter Naming Fluency (LNF). The
child is presented with a printed page contain-
ing rows of randomly ordered upper and lower
case letters and is asked to name as many |et-
tersasheor shecanin 1 minute. Thetotal num-
ber of letters correctly identified in 1 minuteis
the score. Alternate-formsreliability for LNFis
.93 (Good, Kaminski, Simmons, & Kame' enui,
2001). The concurrent validity with the Wood-
cock-Johnson Psycho-Educational Battery readi-
ness score is .70 in kindergarten (Good et d.,
2001). Predictive validity of LNF in spring of
kindergarten with the Woodcock-Johnson
Psycho-Educationa Battery—Revised (Wood-
cock & Johnson, 1989) in spring of first gradeis
.65 and is .71 with first grade ora reading flu-
ency (ORF) using curriculum-based measure-
ment (CBM; Good et al., 2001).

Initial Sound Fluency (ISF). ISFisa
task that requires children to identify the word
that begins with a target sound from an array
of four pictures. For example, the examiner
says “This is a sink, cat, gloves and a hat.
Which picture begins with /9/?" After the ex-
aminer finishes asking the question, the stop-
watch is started and is stopped as soon as the
child finishesresponding. Each probe contains
12 items. For 9 of theitems, the child is asked
to point to or say the name of the picture that
beginswith the stated onset. For 4 of theitems
(every fourth), the child is asked produce the
onset sound for atarget word. Scoring for each
probeiscal culated by dividing thetotal amount
of timetaken to respond to all 12 items by the
number of correct responses(e.g., timein secs./
number correct) and converting thisto the num-
ber of initial sounds correct per min. Thereare
20 aternate forms and alternate-form reliabil-
ity is.72 (Good et al., 2001). Concurrent va-
lidity of ISF with the readiness cluster score
of the Woodcock-Johnson Psycho-Educational
Battery is.36, and the correlation wasthe same
for predictive validity 1 year later. Predictive
validity of ISF with CBM ORF in spring of
first gradeis .45 (Good et a., 2001).

Phoneme Segmentation Fluency
(PSF). PSF assesses a child's ability to seg-

ment three and four-syllable words into indi-
vidua phonemes with fluency. Words are pre-
sented orally to the student for 1 minute and the
child is instructed to repeat the word oraly in
segmented syllables. The number of correct pho-
nemes per minute represents the child's score.
Thereare 20 alternate forms available and alter-
nate-form reliability for PSF is .88 for kinder-
garten children (Kaminski & Good, 1996). Con-
current, criterion-related validity of PSFwiththe
readinesscluster score of theWoodcock-Johnson
Psycho-Educationa Battery was .54 inthespring
of kindergarten (Good et al., 2001). Concurrent
validity estimatesranged from .43t0 .65 on other
measures of cognitive ability and school readi-
ness (Kaminski & Good, 1996). Predictive va-
lidity of spring, kindergarten PSF with spring,
first grade Woodcock-Johnson Psycho-Educa
tional Battery is.68 and with curriculum-based
measurement Oral Reading Fluency (ORF) is
.62 (Good et d., 2001).

CTOPP

The CTOPP assesses phonological
awareness, phonological memory, and rapid
memory and was developed to (a) identify in-
dividuals who are significantly below their
peers in important phonological abilities, (b)
determine strengths and weaknesses among
developed phonological processes, (c) docu-
ment an individual’s progress in phonological
processing as a consequence of special inter-
vention programs, and (d) serve as ameasure-
ment devise in research studies investigating
phonological processing.

At the 5- and 6-year-old level, the over-
all test providesthree composite scores derived
from seven subtests. The Phonological Aware-
ness Composite (PACom) consists of Elision
(EL), Sound Matching (SM), and Blending
Words (BW). The Phonological Memory Com-
posite (PMCom) includes Memory for Digits
(MD) and Nonword Repetition (NR). TheRapid
Naming Composite (RNCom) is made up of
Rapid Object Naming (RO) and Rapid Color
Naming (RC). Briefly, EL requires the child to
repeat averbally presented stimulusword while
omitting a sound (e.g., “ Say ball. Now say ball
without saying/b/"). RC and RD are both timed
tasks on which the child is expected to rapidly
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identify several rows of either colors or objects
from pagesin astimulus booklet. A scoreis de-
rived based on the total time it takes a child to
complete a page. On SM the child is asked to
identify the correct picturefroman array of three
that shares the same onset or ending sound asa
stimulus picture (e.g., “Which word starts with
the same sound as bear? Pig, bat, or rabhit?’).
MD is a measure of a child’s ability to repeat
increasingly longer lists of numbersin the exact
order as presented on an audiotape. Findly, NR
requires that a child repeat nonwords, varying
in length from 3 to 15 sounds. Raw scores are
converted to age-based standard scoresfor each
subtest and three composite scores.

Coefficient aphasfor the subtestsrange
from .74 to .93 for children aged 5 and 6. For
the composite scores the internal consistency
reliability coefficientsat age5are .95, .84, and
.87 for Phonol ogical Awareness, Phonological
Memory, and Rapid Naming, respectively. At
age 6 coefficients were .96, .81, and .89. Test-
retest reliability ranged from .74 to .97 for the
subtests and was .79, .92, and .70 for the com-
posites. Predictivevaidity of the CTOPPcom-
posites with the Woodcock Reading Mastery
Tests—Revised 1 year later was .71 for Pho-
nological Awareness, .42 for Phonological
Memory, and .66 for Rapid Naming (Wagner
et a., 1999). Concurrent validity correlations
for the subtestsranged from .32t0 .74 on Word
Attack from the Woodcock Reading Mastery
Tests—Revised (Woodcock, 1998), from .29
to .62 on the Wide Range Achievement Test—3
(Wilkinson, 1993), and .15 to .62 on rate and
accuracy of the Gray Oral Reading Tests-3
(Wiederholt & Bryant, 1992).

Results
Descriptive Statistics

Table 1 contains the descriptive statis-
tics for all children on both the DIBELS and
the CTOPP. The aggregated data indicate that
participants performed well within the aver-
agerange on all subtestsand composite scores
of the CTOPP. Examination of the distribution
of scores suggests adequate variability with
aggregate scores assuming a normal distribu-
tion. Moreover, the average of the aggregated

median scores on the DIBEL S were normally
distributed indicating the variability of scores
was adequate for further correlational analy-
ses. Not surprisingly, however, the average age
of the participantswas positively skewed, with
the mgjority of children falling within the age
range of 5 years, 3 monthsto 6 years, 7 months.

Concurrent Criterion-Related Validity

Table 2 containsthe corrected correlation
coefficients between the DIBEL Smeasuresand
theindividua subtests and composite scores of
the CTOPP. Examination of the coefficientsin-
dicatesthat the DIBEL Sstrongly correlateswith
most subtest and composite scores of the CTOPR,
Closer inspection of the pattern of coefficients
suggests that both the | SF and PSF tasks of the
DIBELS correlate most strongly with those
subtests and composite scores on the CTOPP
that are designed to measure both phonological
awareness and memory (i.e., Elision, Blending
Words, Sound Matching, and Nonsense Word
Repetition) and less strongly with those tasks
that involve rapid naming activities (i.e., Rapid
Color Naming, Rapid Object Naming, and
Memory for Digits). Furthermore, the Letter
Naming Fluency (LNF) task correlated strongly
with subtest and composite scoresonthe CTOPP
that represent both phonological awvarenessand
memory, aswell asrapid naming abilities. Such
findings support the efficacy of LNF as it re-
|ates to a beginning understanding of the alpha-
betic principle, aswell as a critical component
in overall phonological development.

Diagnostic Accuracy Analysis

Initial analyses. To examine the diag-
nostic accuracy of the DIBELS, aseries of di-
agnostic accuracy studies were conducted us-
ing the DIBEL S as predictor variablesand the
CTOPP as the criterion measure. In atypical
diagnostic accuracy analysis, classifications
derived from an alternative procedure are com-
pared to classifications derived from a more
standard procedure (i.e., classification has al-
ready been established as either absent or
present). By cross-classifying the criterion sta-
tus with that of the predictive status as deter-
mined by the alternative measure, the accuracy
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Table 1
Descriptive Statistics for Total Sample (N = 86)
Variable Mean (SD) Min. Max. Skew.  SE Skew. Kur. SE Kur.
Age(mos) 7107  (393) 65 83 655 260 -142 514
LNF 29.45 (14.93) 0 74 .386 .260 .345 514
ISF 19.74 (8.99) 0 40 -.179 .260 -.219 514
PSF 18.72 (15.11) 0 52 .399 .260 -.917 514
ELI 9.14 (2.19) 5 13 120 .260 -.913 514
RCN 9.61 (2.07) 5 16 211 .263 .850 .520
BLW 9.26 (2.36) 4 17 116 .260 274 514
SM 9.29 (1.95) 4 13 -.450 .260 -.083 514
RON 9.67 (2.51) 4 17 341 .266 431 .526
MD 8.85 (2.45) 3 14 -112 .260 -.148 514
NWR 9.51 (2.38) 3 15 -.161 .260 -.152 514
PACom 95.07 (11.54) 68 117 -.157 .260 -.769 514
PMCom 95.08 (11.76) 67 121 -.211 .260 .004 514
RNCom 98.16 (1264) 73 133 .234 .269 .388 532

Note. LNF = Letter Naming Fluency; ISF = Initial Sound Fluency; PSF = Phoneme Segmentation Fluency; ELI =
Elision; RCN = Rapid Color Naming; BLW = Blending Words; SM = Sound Matching; RON = Rapid Object
Naming; MD = Memory for Digits; NWR = Nonsense Word Repetition; PACom = Phonological Awareness
Composite; PMCom = Phonological Memory Composite; RNCom = Rapid Naming Composite.

of decisions can be summarized in a2x2 table
(Macmann & Barnett, 1999). The resulting
matrix thus represents true positives and true
negatives as indicated by agreement with the
criterion status (i.e., both criterion and predic-
tive measures agree with the presence or ab-
sence of a problem, respectively), as well as
false positivesand false negatives (i.e., thecri-
terion and predictive measures disagree with
respect to the presence or absence of a prob-
lem). Information from such studies is then
summarized by means of sensitivity, specific-
ity, and predictive and negative predictive
power. Brief definitions of each type of diag-
nostic accuracy decision areasfollows (Swets,
Dawes, & Monahan, 2000): () Sensitivity re-
fers to the likelihood that the DIBELS will
accurately identify those students who have
been identified by the CTOPP as exhibiting a

problem (i.e., presence of a problem); (b)
Soecificity refers to the likelihood that the
DIBEL Swill accurately identify those students
who have been identified by the CTOPPas not
exhibiting a problem (i.e., absence of a prob-
lem); (c) False Negatives refers to the likeli-
hood that the DIBEL S will fail to accurately
identify those students who have been identi-
fied by the CTOPP as exhibiting a problem.
False negatives and sensitivity sum to 100%;
(d) False Positivesrefersto thelikelihood that
the DIBELS will fail to accurately identify
those studentswho have been identified by the
CTOPPasnot exhibiting aproblem. False posi-
tives and specificity sum to 100%; (e) Posi-
tive Predictive Power refers to the likelihood
that those studentsidentified as having a prob-
lem on the DIBELS will be corroborated by
the CTOPP; and (f) Negative Predictive Power
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refersto thelikelihood that those studentsiden-
tified as not having aproblem onthe DIBEL S
will be corroborated by the CTOPP.

From these descriptions, it is apparent
that thereisatrade-off between sensitivity and
specificity, such that as sensitivity increases,
concomitant decreases in specificity are ob-
served and vice versa. As such, sensitivity can
beincreased only at the expense of specificity,
and specificity can only be increased at the
expense of sensitivity. The challenge isto set
cut-scoresthat maximize each characteristicto
its fullest potential .

In the first two studies, the ISF task of
the DIBELS was used to predict the PACom
and PMCom scores of the CTOPP, respec-
tively. Subsequent third and fourth studies at-
tempted to predict the PACom and PMCom
scores on the CTOPP from PSF performance
of the DIBEL S.2 All analyses were conducted
using author suggested cut-scores of fewer than
25 onsets per minutefor the | SFtask, and fewer
than 35 phonemes per minute for the PSF task
of the DIBELS (Dynamic Indicators of Basic
Early Literacy Skills, 2000-2001; Good et dl .,
2001). Similarly, for the CTOPP a standard
score of less than 85 on the Phonological
Awareness and Phonological Memory Com-
posite scores was considered indicative of a
problem (i.e., greater than one standard devia-
tion away from the mean).?

Theresults of these studies are contained
in Table 3. As can be seen, the | SF task of the
DIBEL Sis quite sensitive to both the PACom
and PMCom scores of the CTOPP (1.00 and
.91, respectively). Comparatively, however, the
specificity of the |SF task appears somewhat
low (.39 and .36 for PACom and PMCom, re-
spectively). In addition, the ability of the ISF
task to accurately predict who is likely to ex-
hibit a problem on the CTOPP appears poor
(positive predictive power for the PACom and
PMComare.26 and .17, respectively), whereas
itsability to accurately predict whoisnot likely
to exhibit a problem on the CTOPP appears
high (negative predictive power for the PACom
and PMCom are 1.00 and .96, respectively).
Furthermore, the overall ability of the ISF
measure to accurately predict a student’s cor-
rect diagnostic classification using the sug-

gested cut-scoreis no better than chance (50%
for the PACom and 43% for the PMCom), and
is represented by lower levels of association
between the diagnostic decisionsmade by each
of the measures (i.e., lower Phi and Kappa
coefficients).

Similarly, the sensitivity of the PSF task
is also quite strong in predicting PACom and
PM Com score performance (.93 and 1.00, re-
spectively). As with ISF, however, PSF also
demonstrates relatively weak specificity (.23
for both the PACom and PM Com), again sug-
gesting that the sole use of this measure will
likely overidentify students as having weak-
nessesin phonological awvarenessskillsthat are
perhaps not present. Likewise, the ability of
the PSFtask to accurately predict whoislikely
to exhibit a problem on the CTOPP appears
poor (positive predictive power for the PACom
and PMCom are .20 and .16, respectively),
whereasitsability to accurately predict whois
not likely to exhibit a problem on the CTOPP
again appears high (negative predictive power
for the PACom and PM Com are .96 and 1.00,
respectively). Aswith the | SF, the overall abil-
ity of the PSF measure to accurately predict a
student’s correct diagnostic classification us-
ing the suggested cut-score is no better than
chance (35% for the PACom and 33% for the
PMCom) and is represented by lower levels
of association between thediagnostic decisions
made by each of the measures (i.e., lower Phi
and Kappa coefficients).

Follow-up analyses. In an effort to
morefully explore the predictive nature of the
DIBELS, aseriesof Receiver Operating Char-
acteristic (ROC) curves were developed that
modeled the diagnostic accuracy of the mea
suresover arange of cut-scores (Swets, 1996).
In doing so, sensitivity (i.e., true positive) is
plotted against 1-specificity (i.e., false positive)
over a range of possible cut-score values
(Fletcher, Fletcher, & Wagner, 1996). Figures
1 through 3 represent each DIBEL S measure
modeled against the composite scores of the
CTOPRP. Interpretation of the ROC curves is
relatively straightforward. The optimum cut-
scoreisgeneraly at or near the shoulder of the
ROC curve (Swets et al., 2000). As such, the
ideal ROC curve rises aimost vertically from
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Table 3

Performance of the DIBELS Over a Range of Cut-Scores Using the

CTOPP Composite Scores as the Criteria

PACom
ISF Cut-Score  Sensitivity Specificity  PPP NPP CcC Phi Kappa
24 1.00 .39 .26 1.00 50% .32 19
20 .87 .52 .28 .95 58% .30 21
15 73 .79 42 .93 78% 43 41
10 .33 .89 .38 .86 79% .23 .23
PMCom
ISF Cut-Score  Sensitivity Specificity  PPP NPP CcC Phi Kappa
24 91 .36 A7 .96 43% 19 .10
20 .82 49 .19 .95 53% 21 A3
15 81 a7 .35 .97 78% 43 37
10 .36 .88 31 .90 81% .23 .23
RNCom
ISF Cut-Score  Sensitivity Specificity  PPP NPP CcC Phi Kappa
24 .90 .37 A7 .96 44% 19 .10
20 .70 .50 A7 .92 53% A3 .08
15 40 .73 .19 .89 69% .09 .08
10 .10 .86 .09 .87 76% .04 .04
PACom
PSF Cut-Score  Sensitivity Specificity  PPP NPP CcC Phi Kappa
34 .93 .23 .20 .96 35% A5 .07
30 .93 .39 .24 .94 47% .25 14
25 .87 .39 .23 .93 48% 21 A3
20 .80 42 .23 91 49% A7 A1
15 .60 .55 22 .87 56% A1 .09
13 .60 .58 .23 .87 58% 14 A1
10 .53 .68 .26 .87 65% A7 15
PMCom
PSF Cut-Score  Sensitivity Specificity  PPP NPP CcC Phi Kappa
34 1.00 .23 .16 1.00 33% 19 .07
30 1.00 .36 19 1.00 44% .26 A3
25 91 .39 .18 97 45% 21 A1
20 91 43 19 .97 49% .23 A3
15 .73 .56 .20 .93 58% 19 A3
13 .73 .59 21 .94 60% 21 15
10 .64 .68 .23 .93 67% 22 .18

(Table 3 continues)
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(Table 3 continued)

RNCom
PSF Cut-Score  Sensitivity Specificity  PPP NPP CcC Phi Kappa
34 .80 21 A3 .88 29% .00 .00
30 .70 31 A3 .88 36% .01 .00
25 .60 .34 A2 .86 38% .04 .02
20 .60 .39 A2 .87 41% .01 .01
15 .50 .53 A3 .88 53% .02 .01
13 40 .54 A1 .86 53% .04 .03
10 .20 .63 .07 .85 58% A2 .10
PACom
LNF Cut-Score Sensitivity Specificity ~ PPP NPP CcC Phi Kappa
35 .87 .34 22 .97 43% A7 .09
30 .87 .54 .28 .95 59% 31 22
25 .80 .72 .38 .94 73% 41 .36
20 .67 .83 45 .92 80% 43 42
15 40 .87 .50 .87 79% .27 27
10 .33 .94 .56 .87 84% .34 .33
PMCom
LNF Cut-Score Sensitivity Specificity ~ PPP NPP CcC Phi Kappa
35 1.00 .35 .18 1.00 43% .25 A2
30 91 .52 22 .98 57% .29 .18
25 .73 .65 24 .94 66% .26 .20
20 .55 .79 27 .92 74% .25 .23
15 27 .84 .30 .89 T1% .10 .10
10 27 .92 .33 .89 84% 21 21
RNCOM
LNF Cut-Score Sensitivity Specificity  PPP NPP CcC Phi Kappa
35 1.00 .36 .18 1.00 41% .26 A2
30 1.00 .55 24 1.00 57% .37 24
25 .70 .59 24 .94 64% .27 21
20 .50 .82 .29 .92 73% .27 .25
15 .20 .87 .18 .88 73% .07 .07
10 .10 91 14 .88 76% .02 .02

Note. PPP = Positive Predictive Power; NPP = Negative Predictive Power; CC = Correct Classification; LNF = Letter

Naming Fluency.

the lower left corner to the upper left corner
where it then moves horizontally along the
upper portion of the graph. The upper left cor-
ner near the shoulder represents a sensitivity
of 100% and a false-positive rate of 0%. As-

sessment instruments that discriminate well
congregatein the upper left corner of the ROC
curve, which indicates as the sensitivity pro-
gressively increases there is little, if any, loss
in specificity, until very high levels of sensi-
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tivity are reached (Tatano-Beck & Gable,
2001). Assessment instrumentsthat do not dis-
criminate well have curvesthat are nearer the
diagonal, running from the lower | eft to upper
right. The diagonal lineindicates the relation-
ship between true-positive and false-positive
rates when an assessment instrument yields no
useful diagnostic information beyond mere
chance (i.e., 50/50 chance of correct classifi-
cation; Fletcher et a., 1996).

Figure 1 represents the ROC curves for
the DIBEL S measures (i.e., ISF, PSF, LNF) in
predicting the PACom score on the CTOPP.
As can be seen from the figure, both the ISF
and LNF tasks demonstrate adequate diagnos-
tic accuracy in predicting PACom. Table 3
modelsaseriesof potential cut-scoresand their
resultant effects on measures of diagnostic ac-
curacy (i.e., the tradeoff between sensitivity
and specificity, and positive and negative pre-
dictive power). Inspection of Table 3 suggests
that cut-scores of 15 for ISF and 25 for LNF

result in adequatelevel s of both sensitivity and
specificity (approximately .75 or higher are
generally considered adequate; Swets, 1988).
Moreover, PSFfailed in its attemptsto predict
accurately PACom skills over arange of cut-
scores. Although moderate to high levels of
sensitivity are observed when using cut-scores
in the range of 20 to 34 on the PSF task, less
than adequate levels of specificity are noted
across awide range of cut-scores. That is, al-
though the PSF task can efficiently predict
those students who are likely to exhibit pho-
nological awareness problems as measured on
the CTOPP, this is done at the expense of an
inordinate number of false-positives. Simply,
the PSF task overidentifies students who are
likely to demonstrate phonological awareness
problems that are not corroborated by the
CTOPP. This appears to be the case across a
wide range of cut-scores ranging anywhere
from 10 to 34 phonemes per minute as mea-
sured by the PSF task.
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Figure 1. ROC curves for DIBELS measures predicting Phonological

Awareness Composite.
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Figure 2 presentsthe ROC curvesfor the
DIBELS measures modeled against the
PMCom. As with the previous analysis, ISF
demonstrates adequate diagnostic accuracy in
predicting PM Com at a cut-score of 15. How-
ever, neither the PSF or LNF tasks were able
to adequately predict PMCom performance
over arange of possible cut-scores. As can be
seenin Table 3, although the PSF task demon-
strates adequate to exceptionally high sensi-
tivity across a range of cut-scores starting at
20, the proportion of true positivesis offset by
an exceedingly high percentage of false posi-
tives(i.e., 1 minus specificity). Nowhere aong
the continuum of cut-scores were both sensi-
tivity and specificity at adequatelevels. A simi-
lar pattern also was observed for the LNF task
with high levels of sensitivity being offset by
low levels of specificity.

Finally, Figure 3 provides the results of
the ROC curve analysisfor the DIBELS mea-
sures used to predict RNCom performance.

None of the measures were able to provide ad-
equate levels of diagnostic accuracy in predict-
ing rapid naming skill performance. Thisismost
likely due to the fact that the subtests that com-
prise the RNCom share little in common with
thetasksmeasured by the DIBEL S, which were
developed more in keeping with the phono-
logical awareness and processing literature
than the rapid automatic naming literature.

Discussion

Relationship of the DIBELS and the
CTOPP

The purpose of this study was to exam-
ine the concurrent validity and diagnostic ac-
curacy of the DIBEL Scompared tothe CTOPP.
Results suggest that the DIBEL S strongly cor-
relates with subtest and composite scores of
the CTOPP that are designed to measure pho-
nological awareness and memory, and less
strongly with rapid naming tasks. Not surpris-
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Figure 2. ROC curves for DIBELS measures predicting Phonological Memory

Composite.
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ingly, the ISF task of the DIBELS correlated
most strongly with the Elision, Blending
Words, Sound Matching, and NonWord Rep-
etition subtests of the CTOPP. Moreover, |SF
was quite strongly associated with the Phono-
logical Awareness Composite of the CTOPP
and demonstrated amoderate rel ationship with
the Phonological Memory Composite aswell.

Like ISF, the PSF task of the DIBELS
also evidenced moderate to strong associations
with the Elision, Blending Words, and Phono-
logical Awareness Composite sections of the
CTOPR, but was less strongly related to the
Sound Matching, NonWord Repetition, and
Phonological Memory portions of thecriterion
measure. One plausible explanation for this
observation might lie in the time of the year
the measureswere administered. Although kin-
dergarten studentsin the latter part of the win-
ter would be fully expected to have mastered
many of the skills assessed with the | SF task,
children at this age are only beginning to de-

velop the type of more finely developed pho-
nological awareness skills that are assessed
with the PSF task. In the current sample, there
was a fair amount of variability in students
ability to display this skill. Interestingly, the
PSF task of the DIBELS correlated most
strongly with the Blending Words subtest of
the CTOPP. In general, the ahility to blend
words is thought to precede the ability to seg-
ment or partition words into their component
phonological sounds (Adams, 1990; National
Reading Panel, 2000). If thisin fact isthe case,
it comes as no surprise that the PSF task cor-
relateswell with blending tasks asthesewould
be the most proximally developing skills. In
the current study, it is hypothesized that it was
simply too early in the year to observe consis-
tent segmenting skills, which may have thus
led to inconsistent patterns of correlationswith
the CTOPP.

Perhaps most interesting was the LNF
task and itsrelationship with the CTOPP. Like
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Figure 3. ROC curves for DIBELS measures predicting Rapid Naming Com-

posite.
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| SF and PSF, LNF showed moderate to strong
correlations with all subtest and composite
scores of the CTOPP, including the naming-
speed tasks of Rapid Color Naming, Rapid
Object Naming, Memory for Digits, and the
Rapid Naming Composite. Indeed, facility in
naming letters has been shown to be a power-
ful predictor of phonological awareness and
later reading achievement (Bond & Dykstra,
1967; Chall, 1967). For example, it has been
demonstrated that learning the names of |et-
tersisastrong predictor of achild’sinterestin
letter sounds and phonological awareness de-
velopment (Chomsky, 1979; Ehri, 1986, 1987,;
Mason, 1980) and that not knowing letter
names is associated with problems with the
alphabetic principle and early word reading
(Mason, 1980). Moreover, results of the cur-
rent study suggest that the LNF task might also
serve asagood indicator of naming speed (i.e.,
processesinvolvedin therapid recognition and
retrieval of visually presented linguistic
stimuli), acritical variablethat hasbeen shown
to be associated with reading devel opment and
difficulties (Wolf & Bowers, 1999).

Cut-Scores and Diagnostic Accuracy

Perhapsthe most remarkabl e of thefind-
ings from the current study were the results of
the diagnostic accuracy analyses. For both the
| SF and PSF tasks of the DIBELS, use of the
authors' suggested cut-scores resulted in ex-
tremely high levelsof sensitivity with low lev-
elsof specificity. Such diagnostic accuracy led
to approximately one-third to one-half of the
participants being correctly classified on the
basis of their CTOPP scores, with none being
significantly better than chance. More simply,
the use of these cut-scores led to a very high
percentage of true positives, however, this
came at the expense of alarge number of false
positives. This result, if typical, suggests that
such tests should be used only for screening
purposes, where all positively identified cases
can be reassessed with instruments of higher
specificityy in order to identify false positives
withinthe originally screened sample. If, how-
ever, practitioners would like to use the ISF
and PSF tasks for making more high-stakes
decisionssuch asresourceallocation or entitle-

ment decisions, lower cut-scores might bein
order. Results of the current study suggest that
acut-scoreof 15 for the | SFtask led to a better
balance of sensitivity, specificity, and false
positives, while at the same time significantly
improving the percentage of correctly classi-
fied students beyond chance on the PACom and
PMCom sections of the CTOPP. Even better,
perhaps, would be to combine the results of
both analyses and adopt the use of different
cut-scores based on the type of decision to be
made. If the decision to be made is relatively
low stakes and the assessor can afford a high
percentage of false positives, arelatively lib-
eral (i.e., higher) cut-score can be used. If,
however, the assessor needs to be more accu-
rate in his or her prediction or has fewer as-
sessment resources available, a more conser-
vative cut-score might be preferable. Simply,
cut-scores should be chosen with aunderstand-
ing of the types of decisions that need to be
made balanced against the risk of incorrect
classification.

Implications for Practice and Research

Relevant contemporary issuesin school
psychology research and practicerelateto data-
based decision making, and prevention- and
intervention-linked assessment (see for ex-
amples, Harrison, 2000; Stone, 2001;
Y sseldykeet al., 1997). Themoderate to strong
correlations between the DIBELS and the
CTOPP provide evidence that the two instru-
ments are measuring a similar construct. As
such, educational practitioners might find both
of theseinstruments useful for ng child
skill development in areas related to phono-
logical awareness. This research also demon-
strated that using the DIBEL S recommended
cut-scores for 1SF and PSF resulted in high
sensitivity to identifying children with low
phonological awareness skills asindicated by
the CTOPP(i.e., true positives). However, use
of those DIBEL S measures and cut-scoresal so
resulted in the identification of many children
as having difficulties who did not perform
poorly on the CTOPP (i.e., false positives).
Using the DIBEL S and these cut-scores could
lead to school districts' unnecessarily allocat-
ing resources to children, and children being
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inaccurately identified as “at-risk” for early
reading problems. However, whenthe DIBELS
are used as screening measures, whereby iden-
tified children are provided further, more de-
tailed assessment, the likelihood of a costly
mistake appears small.

Finally, ROC Curve analyses provided
evidence that using lower DIBEL S cut-scores
canresult inimproved specificity and positive
predictive power, thereby reducing the num-
bers of false positive identifications made.
Collectively, the results of this study suggest
the DIBELS “benchmark” or cut-scores may
be set too high, from a diagnostic accuracy
point of view. As a result, the use of the
DIBELS as a classification tool in practice
should be undertaken with caution. It may be
the case that the potential benefits of identify-
ing children early, when the likelihood of suc-
cessful intervention is high, will outweigh the
potential costs of providing early intervention
services to some children who, in fact, do not
need such services. However, when the
DIBEL Sare used district-wideto classify chil-
dren asin need of early intervention services,
the potential for costly mistakes (i.e., large
numbers of false positives = high costs) sug-
geststhat further research on benchmark or cut-
scoresisnecessary. Further ROC Curve analy-
sis and decision-making research with the
DIBEL Siswarranted, with afocus on explor-
ing different cut-scores, and predicting differ-
ent outcomes, from adiagnostic accuracy view-
point, as well as an educational cost-benefit
analysis perspective.

Footnotes

In addition, the project was aso reviewed
and approved by the Institutional Review Board
(IRB) of the University of Massachusetts at
Amherst.

2The composite scoresrather than individual
subtests of the CTOPP were used for analysisason
average they correlated more strongly with the
DIBELS than individual subtests and were consid-
ered a better representation of their respective con-
structs of interest.

8In setting thresholds for at-risk or problem-
atic status, one of three cut-scoresisgenerally used:
(a) the bottom quartile of a sample (i.e., 25" per-
centile and lower), (b) the 10" percentile and lower,

or (c) one standard deviation below the mean (i.e.,
the 16" percentile). One standard deviation below
themean was chosen asit waslikely not to be overly
restrictive (i.e., the 10" percentil€) or overly liberal
(i.e., the 25" percentile) in identifying students as
exhibiting a problem.
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