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Abstract. The predictive validity of early literacy skills of children among
preschool is relatively unknown. The purpose of this longitudinal study was to
provide this examination. From a sample of preschoolers, longitudinal data were
available for 143 of the children in kindergarten and for 116 of them through the
end of first grade. Preschool children were assessed in the fall, winter, and spring
with Early Literacy Individual Growth and Development Indicators (EL-IGDIs).
In the fall, winter, and spring of kindergarten, literacy skills were assessed and
curriculum-based measurement data in reading were collected in the spring of
kindergarten and first grade. Results showed significant increases in mean EL-
IGDI scores. In most instances, preschool administrations of the EL-IGDIs were
moderately correlated with kindergarten measures of alphabetic principle and
phonological awareness. Preschool EL-IGDIs were found to be significantly
predictive of later outcomes in oral reading fluency both at the end of kindergarten
and at the end of first grade. The diagnostic utility of these measures was found
to be strong. Implications for practice are discussed.
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In the past 15 years, reading achieve-
ment has been at the forefront of educational
initiatives (e.g., Goals 2000: Educate America
Act, 1994), debate (e.g., whole language vs.
phonics, reading readiness vs. emergent liter-
acy), and more recently, sweeping educational
reform legislation (such as the No Child Left
Behind Act of 2001). Although working to
increase reading proficiency among our na-
tion’s school-age youth, it has become evident
that the development of foundational literacy
skills is critically important in the years before
formal schooling. At the time of school entry,
striking differences exist between young chil-
dren in language and early literacy develop-
ment, educational opportunities, and life expe-
riences (National Assessment of Educational
Progress, 1999; Shonkoff & Phillips, 2000;
Snow, Burns, & Griffin, 1998).

Children who enter school behind their
peers in language and early literacy develop-
ment are unlikely to catch up (Fletcher &
Lyon, 1998; Juel, 1988; Scarborough, 2002;
Torgeson, 2002) and are at high risk for read-
ing failure (Fey, Catts, & Larrivee, 1995;
Stanovich, 1986; Whitehurst & Lonigan,
2002) as well as high school drop-out and
broader social failure (National Center for Ed-
ucational Statistics, 1992; Snow et al., 1998).
Particular groups of young children are espe-
cially at risk for reading failure, including
children with disabilities (Aram, Ekelman, &
Nation, 1984; Bashir & Scavuzzo, 1992), chil-
dren who live in poverty (Walker, Greenwood,
Hart, & Carta, 1994), and children who speak
a primary language other than English (August
& Hakuta, 1997; Gutierrez-Clellan, 1999).
Nevertheless, current educational practices in
early elementary school generally allow chil-
dren to proceed with reading-related tasks at
their own rate. It is not until students have
failed to acquire reading skills, and gaps be-
tween poor and proficient readers are large and
often intractable, that formal intervention
(e.g., Title 1 services, special education) is
introduced. Yet, prediction about reading suc-
cess can be made with very young children
(Snow et al., 1998). In this era of increased
accountability and escalating stakes, schools

and districts cannot afford to “wait” for stu-
dents to fail. As such, there is increasing rec-
ognition that preschool education and early
literacy development are imperative for im-
proving later reading proficiency.

Development of Early Literacy Skills

Reading and early literacy are distinct but
related concepts. Early literacy skills develop
during the first 5 years of life and long before
formal schooling when reading becomes the pri-
mary academic focus. Early skills, such as pho-
nological awareness (e.g., rhyming, alliteration),
vocabulary, letter naming, and word manipula-
tion (e.g., word blending, word segmenting), are
strongly related to the ability to use phonics later,
and are precursory skills for learning to read
successfully (Adams, 1990; Hart & Risley,
1995; Snow et al., 1998). In addition, early lit-
eracy skills, such as expressive and receptive
language, understanding of concepts of print,
linguistic awareness, letter–sound correspon-
dence, emergent writing skills, and alphabetic
principles, all contribute in varying degrees to
reading development (Snow et al., 1998; for a
complete discussion, see Whitehurst & Lonigan,
1998). Together, these skills build the founda-
tion for reading. The earlier these foundational
skills are acquired, the more efficiently and ef-
fectively additional skills can be learned.

Curriculum-Based Measurement
Literacy Assessment

Based on almost 30 years’ work, curric-
ulum-based measurement (CBM) is an evi-
dence-based approach to measuring student
progress in core academic skill areas (Deno,
1985, 1997; Fuchs & Deno, 1991; Shinn,
1998). The years of research have culminated
in substantial evidence for the reliability and
validity of this approach, mostly within the
area of reading (R-CBM; Ardoin et al., 2004;
Baker & Good, 1995; Espin & Deno, 1995;
Fuchs, Fuchs, & Maxwell, 1988; Hintze &
Silberglitt, 2005; Hintze, Shapiro, Conte, &
Basile, 1997; McGlinchey & Hixson, 2004;
Shinn, Good, Knutson, Tilly, & Collins,
1992). R-CBM has been used to create school
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and district norms (Deno, 1985; Shinn, 1988)
and as a screening tool to identify lower per-
forming at-risk students (Good, Gruba, & Ka-
minski, 2002). However, there has been a
dearth of assessment tools of prereading, lit-
eracy skills, and limited methods to monitor
students’ progress or evaluate the effective-
ness of interventions in these skills. Of spe-
cific need are measures that cross develop-
mental periods related to early literacy skill,
from birth, when language and communica-
tion skills begin to develop, through early el-
ementary school.

Efforts have been made to extend the
“rationale, procedures, and criteria” (Kamin-
ski & Good, 1996, p. 216) of CBM to early
literacy. The Dynamic Indicators of Basic
Early Literacy Skills (DIBELS), developed by
Kaminski and Good (1996), are widely used in
kindergarten and first grade across the United
States to screen and monitor students’
progress in prereading (available at http://
www.dibels.uoregon.edu). A similar extension
of the CBM rationale, procedures, and criteria
resulted in the development of measures, in-
dividually and collectively referred to as Indi-
vidual Growth and Development Indicators
(IGDIs), to be used with preschool children
aged 3–5 years (McConnell, McEvoy, &
Priest, 2002; Priest et al., 2001; available at
http://www.ggg.umn.edu) and infants and tod-
dlers (Greenwood, Luze, & Carta, 2002; Luze,
Linebarger, Greenwood, Carta, & Walker,
2001; available at http://www.igdi.ku.edu).

Like R-CBM, the preschool Early Liter-
acy IGDIs (EL-IGDIs) were designed to be
easy to administer, inexpensive, reliable and
valid, and sensitive to age and intervention
effects (Priest et al., 2001). Preliminary re-
search has focused primarily on the psycho-
metric properties of the measures (McConnell,
Priest, Davis, & McEvoy, 2002; Missall &
McConnell, 2004; Missall, McConnell, & Ca-
digan, 2006), although some intervention stud-
ies have been completed (McConnell, Priest et
al., 2002; Phaneuf & Silberglitt, 2003). Over
35% of 2004 Early Reading First Grantees
used EL-IGDIs to assess child language and
literacy outcomes (U.S. Department of Educa-

tion, 2004) and the Pre-Elementary Education
Longitudinal Study (2004; http://www.peels.
org/Assessments.asp) adapted the measures
for its national evaluation of young children.
A literature review indicated that EL-IGDIs
are the only currently available CBM-like
measures of early literacy for ages 3–5.

Given the strong influence of early
childhood and preschool experiences on early
literacy development and the critical differ-
ences in literacy skill apparent among children
at the start of school, it behooves educators to
examine and link preschool measures of liter-
acy skills with those used in primary schools.
Once these links are established, this informa-
tion may be used for screening and monitoring
students’ core literacy skills before school en-
try and for early identification of those at risk
for later reading failure. Although EL-IGDIs
have strong theoretical connections and ade-
quate psychometric properties with preschool-
aged children, there are currently no studies
that link these measures to other measures of
prereading administered in kindergarten and
first grade or with reading proficiency over
time. Therefore, the broad purpose of this
study was to examine longitudinal growth on
EL-IGDIs from preschool through the end of
kindergarten and the relation of that growth to
literacy and reading performance in kindergar-
ten and first grade. More specifically, we ex-
amined three research questions: (a) Are EL-
IGDIs sensitive to early literacy skill growth
from preschool through the end of kindergar-
ten? (b) What are the associations between
performance on EL-IGDIs in preschool and
performance on measures of early literacy
skills and passage reading in kindergarten?
and (c) What are the associations between
performance on EL-IGDIs in preschool and
reading at the end of first grade?

Method

Participants

Participants were children initially re-
cruited for a university study conducted in pre-
schools located within a 2-mile radius of low-
performing, high-poverty elementary schools in
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a large, urban school district in the Midwest. A
sample of 398 children was recruited at age 4 to
the university study. Of these children, 143 at-
tended kindergarten in this school district and
were selected for this project as a convenience
sample. One-hundred sixteen students were still
enrolled in the district at the end of first grade.
Of the 143 students for whom preschool and
kindergarten assessment data were collected,
about 40% were African American, 34% were
European American, 10% were Asian Ameri-
can, 10% were American Indian, and about
6% were Hispanic American. There were
more females (54.5%) than males (45.5%) in
the sample. Fifteen of the students were eligi-
ble for services because of limited English
proficiency as English language learners, and
out of those 15, 60% had a native language as
Hmong, 20% had Spanish, 13% had Somali,
and the remaining 7% were classified as
Latvian or unknown. Fifty-eight percent of the
students were eligible for free or reduced-price
lunch. None of the students in the sample were
eligible or served under special educational
services.

Measures and Procedures

Procedures for data collection are de-
scribed concurrently with each set of measures.

EL-IGDIs. Preschool EL-IGDIs, in-
cluding Picture Naming, Rhyming, and Allit-
eration (Early Childhood Research Institute on
Measuring Growth and Development, 1998,
2000), are typically administered at least three
times per year, and often seasonally, in pre-
school to generate slope estimates of growth
over time (McConnell, Priest et al., 2002; Mis-
sall et al., 2006). EL-IGDIs are described in
the following paragraphs; however, a techni-
cal report that includes psychometric informa-
tion and study descriptions for all EL-IGDIs
can be found online at http://www.ggg.umn
.edu/techreports/dissemination.html#TechRep.
Graduate research assistants were trained on the
administration of the EL-IGDIs and adminis-
tered the measures on three occasions. Each ad-
ministration lasted approximately 10 min per

child. Fidelity was evaluated with administration
checklists available at http://www.ggg.umn.edu/
get/procedures_and_materials/index.html. All
research assistants met minimum reliability
criteria of 90% on each measure before data
collection.

Picture Naming. Picture Naming (PN) is
completed by presenting children with pic-
tures of objects found in natural environments,
including the home (e.g., cake, sink), class-
room (e.g., glue, book), and community (e.g.,
rabbit, train). Children are asked to name pic-
tures as quickly as possible. The number of
pictures named correctly in 1 min is the child’s
score.

Research on the psychometric properties
of PN has suggested it is a valid indicator of
children’s expressive language skills. Ade-
quate criterion validity has been reported pre-
viously (Priest, McConnell, McEvoy, & Shin,
2000) with the Peabody Picture Vocabulary
Test (Dunn & Dunn, 1997; r � .56–.75) and
the Preschool Language Scale (Zimmerman,
Steiner, & Pond, 2002; r � .63–.79). Evidence
of construct validity has also been reported
with significant correlations found between
PN and chronological age (r � .41–.60), in-
cluding preschool children without identified
risks (r � .63), children enrolled in Head Start
(r � .32), and preschool children with disabil-
ities (r � .48; McConnell, Priest et al., 2002).
One-month alternate-form reliability coeffi-
cients have ranged from r � .44 to .78 (Mc-
Connell, Priest et al., 2002). Test–retest reli-
ability across three weeks was r � .67. Hier-
archical linear modeling (HLM) results
centered at 66 months of age showed an av-
erage PN score (correct responses in 1 min)
of 26.9 for children without identified
risks, 19.0 for children living in low-income
environments, and 16.9 for children with iden-
tified disabilities (Priest, McConnell et al.,
2000). In a different longitudinal study, HLM
results centered at 59 months of age showed
an average PN score of 22.2 for children with-
out identified risks, 18.9 for children with
speech–language impairments, and 7.2 for
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Spanish-speaking children learning English
(Missall et al., 2006).

Rhyming. In Rhyming (RH), the child is
presented with a card that has one stimulus
picture on the top of the card (e.g., bees) and
three pictures across the bottom of the card
representing one correct and two incorrect re-
sponses (e.g., house, pants, cheese). The ex-
aminer points to and names each picture and
instructs the child, “Point to the picture that
sounds the same as the top picture.” Each
administration continues for 2 min and a
child’s score is the number of correctly iden-
tified rhymes. A child can receive a score of
zero by failing the sample items at the begin-
ning of the administration or by passing those
items and then answering every administration
item incorrectly (although the latter is a
rarity).

Criterion validity of the RH IGDI was
examined in previously reported research with
moderate to high correlations with the Pea-
body Picture Vocabulary Test (r � .56–.62),
Concepts About Print (Clay, 1985; r � .54–
.64), and Test of Phonological Awareness
(Torgeson & Bryant, 1994; r � .44–.62; Mc-
Connell, Priest et al., 2002). Studies of con-
current validity have found moderate to high
correlations with PN (r � .46–.63) and Allit-
eration (r � .43; Missall, 2002), as well as
with DIBELS (Kaminski & Good, 1996) mea-
sures of Letter-Naming Fluency (r �.48–.59)
and Onset Recognition Fluency or Initial
Sound Fluency (r � .44–.68; McConnell,
Priest et al., 2002; Missall, 2002). Evidence of
construct validity has been reported between
RH and age, including children with disabili-
ties and those living in poverty (r � .46;
Priest, Silberglitt, Hall, & Estrem, 2000).
Test–retest reliability over three weeks was
r � .83–.89 (Missall & McConnell, 2004).
HLM results centered at 53 months of age
showed an average RH score (correct re-
sponses in 2 min) of 7.6 for children without
identified risks, 6.5 for children living in low-
income environments, and 5.1 for children
with identified disabilities (Priest, Silberglitt et
al., 2000). Results also showed that RH was

sensitive to children’s monthly rate of growth,
with children without identified risks gain-
ing 0.4 rhymes per month, children from low-
income families gaining 1.0 rhyme per month,
and children with identified disabilities gain-
ing 0.4 rhymes per month. In a different lon-
gitudinal study, HLM results centered at 59
months of age showed an average RH score
of 12.0 for children without identified
risks, 6.8 for children living in poverty, 5.8 for
children with speech-language disabilities,
and 0.3 for Spanish-speaking children learning
English (Missall et al., 2006).

Alliteration. Similar to RH, Alliteration
(AL) IGDI cards depict four pictures: at the
top is a picture representing the stimulus word
(e.g., cake) and under the stimulus picture is a
row of three other pictures (e.g., cat, sink,
bear) with one correct and two incorrect re-
sponses. The child is instructed, “Point to the
picture that starts with the same sound as the
top picture.” AL is administered for 2 min and
the score is the number of beginning sounds
identified correctly. As with RH, a score of
zero can be obtained by either failing all the
sample items or by passing the sample items
and then failing to answer any of the following
items correctly.

Criterion validity of AL has been exam-
ined with the Peabody Picture Vocabulary
Test (r � .40–.57), Test of Phonological
Awareness (r � .75–.79), and Concepts About
Print (r � .34–.55; McConnell, Priest et al.,
2002). Concurrent validity with DIBELS Let-
ter-Naming Fluency has been reported as
moderate to high (r � .49–.71; McConnell,
Priest et al., 2002; Missall, 2002). AL has been
correlated with age (r � .61) and found to be
stable over time with test–retest reliability
over three weeks resulting in moderate to high
correlations (r � .62–.88; Priest, Silberglitt et
al., 2000). There is also evidence that AL
scores in preschool children vary by risk, in-
come, and disability status (e.g., higher for
students without risk or identified disabilities).
HLM results centered at 53 months of age
showed an average AL score (correct re-
sponses in 2 min) of 5.2 for children without
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identified risks, 4.3 for children in low-income
environments, and 4.4 for children with iden-
tified disabilities (Priest, Silberglitt et al.,
2000). HLM results centered at 59 months of
age showed an average AL score of 9.0 for
children without identified risks, 4.4 for chil-
dren living in poverty, 4.6 for children with
speech–language impairments, and 3.8 for
Spanish-speaking children learning English
(Missall et al., 2006).

Kindergarten assessments. The Min-
neapolis Public Schools Kindergarten Assess-
ments were administered to all students in the
district in the fall and spring. In addition, a
brief progress check was administered imme-
diately following winter break. These assess-
ments consisted of measures of early literacy
and mathematical concepts; however, only
fluency based measures of early literacy and
reading are described here. Some research has
been conducted on the technical adequacy and
validity of these kindergarten assessments
(Betts, Pickart, Heistad, & Sheran, 2005; Mar-
ston et al., 2007; Pickart, Sheran, Betts, Heis-
tad, & Muyskens, 2006). In general, there is
evidence of adequate test–retest and internal
consistency reliability when examined as in-
dividual measures (Marston et al., 2007), do-
mains (i.e., phonemic awareness, alphabetic
principle), and as an overall early literacy
composite (Pickart, Sheran, Betts, Heistad, &
Muyskens, 2006). Further, the kindergarten
assessments are highly correlated with first-
grade R-CBM (r � .80) and moderately to
highly correlated with spring of second-grade
standardized test scores in reading (r � .66)
and mathematics (r � .60; Pickart et al.,
2006).

Temporary staff were hired and trained
to administer and score the assessments. As-
sessors were typically retired kindergarten
teachers trained by a district specialist in re-
search and assessment. Administration time
for the beginning- and end-of-kindergarten as-
sessments was approximately 20 min on each
occasion (all components); the winter progress
check lasted approximately 10 min. Descrip-
tions of each measure follow.

EL-IGDIs. PN, RH, and AL IGDIs were
included as part of the fall and spring district-
wide kindergarten assessments.1 (EL-IGDIs
were collected a total of five times in the
study: three during the preschool year and two
during kindergarten). Administration and
scoring followed the standardized procedures
described previously as part of the preschool
EL-IGDI assessments.

Letter Naming. Research has consis-
tently found that letter naming is predictive of
later reading (Bishop, 2003; Scanlon & Vel-
lutino, 1996). The district probe was adminis-
tered in the beginning- and end-of-kindergar-
ten assessments. To administer Letter Naming,
the examiner presented a card with 70 ran-
domly ordered lowercase letters and asked
students to name letters as quickly as possible.
The total number of correct letters named in 1
min was recorded.

Letter–Sound Correspondence. This mea-
sure was developed by the district to assess
students’ knowledge of letter sounds. The Let-
ter–Sound Correspondence probe card had 70
randomly ordered lowercase letters. The as-
sessor gave the following directions: “When I
say begin, I want you to say the sound for the
letter you see.” Correct responses included
common letter sounds. The total number of
correct responses in 1 min was recorded. Let-
ter–Sound Correspondence was administered
to all students in the fall, winter, and spring of
kindergarten.

Onset Phoneme Identification. The dis-
trict’s Onset Phoneme Identification measure
was developed to assess phonemic awareness
and was administered in the winter. The probe
consisted of 18 words presented orally to the
student. The examiner gave the following di-
rections: “I will tell you a word and you will
give me the first sound that you hear. If I say
cat, you will say /k/.” Items for the purpose of
modeling and practice were presented before
the measure was administered. The number of
correct responses in 1 min was recorded.
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Phoneme Segmentation. The district mea-
sure of Phonemic Segmentation was based on
the work of Yopp (1988) and similar to the
DIBELS segmentation measure (Marston et
al., 2007). The same procedures were fol-
lowed for the phoneme segmentation probe as
the onset phoneme identification task. Words
were presented aloud by the examiner to the
student, but the students were instructed to say
all the phonemes in the presented word. Di-
rections were: “I will tell you a word and you
will give me the sounds you hear in that word.
If I say cat, you will say /k/ /a/ /t/.” Sample
items were administered for modeling and
practice before probe items. The probe con-
sisted of two- and three-phoneme words, and
was scored by counting the correct number of
phonemes isolated by the student in 1 min.
The total number of correct responses was
recorded. Phoneme Segmentation was admin-
istered in the spring of kindergarten.

Passage reading. In the end-of-kindergar-
ten assessment, students were presented with
one preprimer oral reading passage and asked
if they could read any of the words on the
page. If yes, then the passage was adminis-
tered according to standard R-CBM proce-
dures. The total number of words read cor-
rectly from the passage in 1 min was recorded.
Some students were unable to read connected
text at the end of kindergarten; however, this
measure was included so that a full range of
student skill could be captured by the assess-
ment.2 End-of-kindergarten passage reading
has been used in the district since the 2001–
2002 school year and has been found to be
correlated with first-, second-, and third-grade
reading (Pickart et al., 2006).

First-grade reading. R-CBM assess-
ments were administered to all students in the
spring of first grade as part of the district’s
assessment program. Three first-grade reading
passages were administered according to stan-
dard R-CBM procedures (e.g., standardized
instructions and guidelines, time limits). The
number of words read correctly in 1 min for
each passage was recorded (total number of

words read minus incorrect words). Words
read correctly was defined as words pro-
nounced correctly within the context of the
sentence. Mispronunciations, reversals, and
omissions were marked as incorrect. The av-
erage number of words read correctly for the
three passages was used for data analysis in
this study. The mean has typically been used
in the district because its research has found
higher reliability and validity coefficients with
the mean R-CBM score, as opposed to the
median score, in the spring of first grade.

Data Analysis

To address the research questions, a
number of quantitative methods were used.
Descriptive statistics provided an initial de-
scription of the mean and variation in vari-
ables, and correlations provided basic evi-
dence for predictive validity. Distributions of
the variables were investigated, which lead to
the use of zero-inflated Poisson models for
parts of the analysis. Zero-inflated Poisson
models are useful when handling count data
with positive skewing, overdispersion, and an
excessive number of zero scores (Hall, 2000;
Lambert, 1992; McLachlan & Peel, 2000).
Zero-inflated Poisson models allow for analy-
sis of two processes: one with respect to the
zero outcomes and one with respect to the
nonzero outcomes (Lambert, 1992; Muthen &
Muthen, 2005).

Analyses investigated trends over time
on each of the EL-IGDIs using a latent vari-
able growth approach (Bollen, 1989; Duncan,
Duncan, Strycker, Li, & Alpert, 1999). In ad-
dition, a general latent variable model (Bollen,
1989) was used to evaluate the relation be-
tween preschool measures and kindergarten
measures. EL-IGDIs were modeled as ob-
served indicators of a general early literacy
latent variable measured at three distinct times
during the pre-kindergarten year. Early read-
ing skills assessed during kindergarten were
similarly modeled. This allowed for modeling
the direct and indirect effects of early literacy
variables measured in preschool on the skills
measured during kindergarten.
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Multiple regression models were used to
analyze the relation between preschool EL-
IGDIs and the end-of-kindergarten and end-
of-first-grade reading skills as measured by
R-CBM. The relation of the preschool mea-
sures to the end-of-first-grade reading was also
analyzed using a logistic regression model
(Hosmer & Lemeshow, 2000) to investigate
the EL-IGDIs with respect to whether students
reached the benchmark criteria of reading cor-
rectly at least 60 words per minute on the
first-grade R-CBM assessment. To facilitate
this analysis, scores on the first-grade R-CBM
were classified into two groups based on
whether they achieved at least 60 words read
correctly within 1 min—henceforth referred
to as “masters” or “nonmasters.” As a by-
product of the results of the logistic regres-
sion, it was possible to compute classification
and diagnostic accuracy indices. We com-
puted the following indices: total classification
accuracy, sensitivity, specificity, positive pre-
dictive power, negative predictive power, false
positives, and false negatives. Sensitivity was
computed with respect to the students who did
not meet the benchmark at the end of first
grade.

Results

Descriptive Analyses

Descriptive data for all measures are in
Table 1. Results indicated growth in mean
scores from preschool to the end of kindergar-
ten on PN, RH, and AL IGDIs. The score
increase was quite small during preschool and
substantial during kindergarten, and scores on
several of the measures indicated a floor ef-
fect. These measures also tended to show large
variations, as demonstrated by comparing
standard deviation and mean values. An inves-
tigation of the distributions showed several
measures had non-normal distributions as de-
termined by skewness and kurtosis values
greater than two times the standard error of the
statistic, including: preschool fall, winter, and
spring RH; preschool fall, winter, and spring
AL; kindergarten fall AL, Letter Naming, and
Letter–Sound Correspondence; and kindergar-

ten spring R-CBM. All of the remaining mea-
sures had higher order moments, indicating
normal distributions, and were treated as such.

Along with the identification of the floor
effect and large skew in distribution, many zero
responses were found in the preschool data. For
the fall, winter, and spring preschool observa-
tions of RH, 39%, 43%, and 37% of the distri-
bution was found to be zeros, respectively, and
47%, 60%, and 52% for AL, respectively. For
the kindergarten fall AL and Letter–Sound Cor-
respondence, the frequency of zeros was 14%
and 37%, respectively. The last two non-normal
variables, kindergarten fall Letter Naming and
kindergarten spring R-CBM, had 9% and 3.5%
zeros, respectively. Letter Naming was trans-
formed to normality by square root and the
spring R-CBM variable transformed to normal-
ity by natural logarithm of the number correct
plus one. All references and results of the spring
R-CBM scores were computed on the trans-
formed scores but reported as words read cor-
rectly per minute by applying the inverse
transformation.

Pearson product moment correlations
are reported in Table 2. It should be noted that
these correlations were attenuated due to re-
striction of range as indicated above. Each of
the preschool administrations of the EL-IGDIs
was moderately correlated with measures of
alphabetic principle (Letter Sounds and Letter
Names) administered in the fall of kindergar-
ten. Low to moderate correlations were found
with measures of alphabetic principle and pho-
nological awareness administered in the win-
ter and spring of kindergarten. However, some
correlations were not found to be significantly
different from zero in this small sample.

Growth Analysis of IGDIs From
Preschool Through Kindergarten

Missing data were found at some mea-
surement occasions. All students were ex-
pected to be measured at all times; however,
some students were not in attendance or avail-
able for follow-up and were not measured.
Little’s test (Little, 1988) was used to evaluate
the extent to which the data could be consid-
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ered missing completely at random (Little &
Rubin, 1987). Results indicated the hypothesis
of missing completely at random could not be
rejected (�2[92] � 97.84, p � .31). Therefore,
students with complete data were treated as a
random subsample and estimates unbiased
with respect to the original sample (Little &
Rubin, 1987; Lohr, 1999).

For the latent growth analysis, each in-
dividual EL-IGDI (PN, RH, and AL) was

evaluated longitudinally as a set of latent tra-
jectory variables (Bollen & Curran, 2006;
Duncan et al., 1999). Latent growth trajecto-
ries were modeled with latent intercept, linear,
and quadratic components. The quadratic
component was used to evaluate the apparent
nonlinear mean growth (see Table 1). For the
PN variable a normal model was used as PN at
all times appeared to be normally distributed
and the maximum likelihood estimator was

Table 1
Descriptive Data

Variable Mean SD Range

Preschool 1: Fall (N � 110)
Picture Naming 18.0 7.45 4–39
Rhyming 3.9 5.34 0–20
Alliteration 2.2 3.32 0–15

Preschool 2: Winter (N � 130)
Picture Naming 20.5 7.46 3–42
Rhyming 5.4 6.31 0–21
Alliteration 2.5 4.12 0–18

Preschool 3: Spring (N � 125)
Picture Naming 21.7 7.44 0–40
Rhyming 6.5 6.79 0–23
Alliteration 3.0 4.52 0–21

Beginning of kindergarten (N � 143)
Picture Naming 28.5 7.04 3–48
Rhyming 10.2 6.71 0–27
Alliteration 6.2 5.93 0–39
Letter Sounds 5.5 7.34 0–34
Letter Naming 17.3 13.87 0–62

Winter progress check (N � 132)
Letter Sounds 21.6 15.55 0–71
Onset Phonemes 19.5 9.89 0–43

End of kindergarten (N � 136)
Picture Naming 31.9 6.70 11–46
Rhyming 13.6 7.14 0–28
Alliteration 11.9 6.50 0–26
Letter Sounds 34.3 19.45 0–87
Letter Naming 34.2 17.80 0–91
Phonemic Segmentation 31.7 18.92 0–81
Passage Reading 25.6 28.38 0–125

First-grade oral reading (N � 116) 66.6 46.25 0.67–200.33
Below 60 wpm benchmark (N � 58) 29.3 18.56
Above 60 wpm benchmark (N � 58) 104.0 33.63

Note. wpm � Words per minute.

Early Literacy Skills

441



used. However, RH and AL were modeled as
a zero-inflated Poisson, using robust maxi-
mum likelihood estimators; diagnostic indices
indicated the models converged to global op-
tima as evaluated by the equality of likelihood
estimates from 10 different starting values.

Picture Naming. Results indicated the
quadratic parameter was not significantly dif-
ferent from zero. The resulting linear model
appeared to fit the data moderately well as
measured by the standardized root mean
square residual (SRMR � .10), comparative
fit index (CFI � .89), and Tucker-Lewis Index
(TLI � .89). The linear model resulted in
parameter estimates indicating that children on
average started preschool naming about 18
pictures. Children had an average slope pa-
rameter of about three pictures per measure-
ment period, indicating they on average in-
creased their PN score by about 6 over the

course of the preschool year. An interesting
result was the significant negative correlation
(r � �.51) between the latent intercept factor
and the latent slope parameter, indicating that
children who initially scored lower on PN
tended to have more rapid rates of increase on
PN over the 2 years of preschool and kinder-
garten than children scoring higher.

Rhyming. As with the PN model, the
quadratic parameter was not significantly
different from zero in the Poisson process of
the model for students not in the zero group
class. Therefore, the quadratic parameter
was dropped from the model. Results of this
model indicated that the probability of being
in the zero class at the beginning of the
preschool year was about 49% and it de-
creased at each measurement point to only a
10% probability by the fall of kindergarten
and less than a 0.1% probability by the end

Table 2
Correlations Between Preschool Early Literacy Measures and Criterion

Measures

Predictive
Measures

Criterion Measures

Fall of
Kindergarten Winter of Kindergarten Spring of Kindergarten First-

Grade
Oral

Reading
Letter

Sounds
Letter
Names

Letter
Sounds

Onset
Phonemes

Letter
Sounds

Letter
Names

Phonemic
Segmentation

Passage
Reading

Preschool fall
Picture Naming .54** .59** .34** .29** .32** .43** .31** .37** .42**
Rhyming .47** .49** .31** .35** .26** .35** .33** .26** .37**
Alliteration .47** .49** .08 .09 .17 .34** .15 .29** .26**

Preschool winter
Picture Naming .51** .54** .28** .40** .30** .45** .32** .42** .48**
Rhyming .53** .55** .19* .22* .16 .38** .33** .36** .41**
Alliteration .55** .51** .27** .18 .23** .33** .22* .48** .43**

Preschool spring
Picture Naming .49** .49** .28** .37** .27** .29** .36** .36** .37**
Rhyming .50** .59** .28** .31** .30** .41** .41** .42** .51**
Alliteration .59** .61** .24** .23** .29** .43** .24* .58** .50**

* p � .05.
** p � .01.
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of kindergarten. This indicates that children
entering preschool were just as likely to be
able to answer at least one item correctly as
not answer any items correctly. However,
the probability decreased over time and by
the beginning of kindergarten it was highly
likely that a student answered at least one
item correctly and almost all students were able
to answer one item correctly by the end of kin-
dergarten. Results for the students who were not
in the zero class indicated that a linear growth
model was the most appropriate. The model
indicated that these students, on average, in-
creased about two items correct at each time
point. By the end of the preschool year the
children were expected to earn scores around 9,
and by the end of kindergarten, students were
able to identify about 13 rhymes.

Alliteration. A similar model was used
for the AL variables as with the RH model. This
time all the latent trajectory variables for the
intercept, linear slope, and quadratic term were
significant. There was about a 59% chance that a
child starting preschool would not be able to
answer at least one AL item correctly. This prob-
ability decreased over preschool to about a 53%
chance of scoring zero by the end of the school
year. Children in the sample had about a 20%
chance of being in the zero class at the beginning
of kindergarten, but by the end of kindergarten
less than 0.1% of the students were expected to
be in the zero class. Students in the nonzero class
showed a significant positive increase from a
score of about 2 correct at the beginning of
preschool to about 12 correct by the end of
kindergarten. The linear slope parameter was
about �.08 and the quadratic curvature param-
eter was about .42, indicating a concave up-
growth curve with constant acceleration. The
rate of change was a positive function of the time
of measurement, suggesting the rate of change
early in the preschool year was not as rapid as
during kindergarten.

Relation Between EL-IGDIs and
Kindergarten Measures

Table 2 provides estimates of the valid-
ity coefficients between each of the EL-IGDIs

and the kindergarten measures. Most correla-
tions were significant. To analyze the effect of
the preschool measures on the beginning-of-
kindergarten performance, each preschool
measurement occasion was treated indepen-
dently and the beginning-of-kindergarten as-
sessment scores on RH, AL, Letter Sounds,
and Letter Names were used as observed in-
dicators of a general early literacy factor (see
Figure 1). Because of the non-normality and
excess kurtosis in the preschool variables, RH,
and AL, the weighted least squares estimator
was used to handle the potential bias in esti-
mation of standard errors (Bollen, 1989). Re-
sults of the three latent variable models are in
Table 3. The table shows results of each of the
preschool early literacy variables in relation to
the underlying latent factor (L1–L3), the early
reading skills observed variables to the under-
lying latent early reading skills variable (L4–
L7), and the direct effect of the preschool
latent early literacy variable on the kindergar-
ten latent early reading skills variable (G1).

Examination of the fit statistics deter-
mined a moderate fit of all the models to the
data. Because of the exploratory nature of this
study and the small sample size, no adjust-
ments to the models were undertaken to help
improve fit. One option would have been to
indicate correlated residuals at, or between,
each measurement occasion or to model latent
growth factors of EL-IGDIs across time. The
percentage of variance accounted for in each
of the kindergarten latent variables reflecting
early reading skills attributable to the early
literacy measures increased over time and was
quite substantial. Large direct effects also in-
dicated a standard deviation change in the
early literacy latent variable results with al-
most a complete standard deviation change in
the early reading latent variable.

Direct effect of the early literacy latent
variable, as measured by the preschool EL-
IGDIs, on the beginning-of-kindergarten read-
ing skills was represented by the G1 parameter
estimate. All indirect effects of the early liter-
acy latent variable on observed variables at
kindergarten are the product of the G1 variable
and the specific coefficient estimate (Lx). For
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instance, the indirect effect of changes in the
fall early literacy latent variable on the LN
variable at the beginning of kindergarten is
about 0.76 (G1 � L6 � 0.91 � 0.84 � 0.76).
This indicates that a standard deviation unit
change in early literacy skills at the fall of
preschool was expected to result in about a
three-quarters standard deviation shift in the
LN variable at the beginning of kindergarten.
The results indicated large and substantial di-
rect and indirect effects.

To evaluate the effects of preschool fall
EL-IGDIs on end-of-kindergarten R-CBM,
the EL-IGDIs measured at each time point
during the preschool year were summed to a
total score. Summing the measures at each
time point resulted in distributions that were
normally distributed. Results indicated the fall
preschool measure (n � 104) was correlated
.38 ( p � .01) with the end-of-kindergarten
measure of R-CBM; the winter preschool
measure (n � 124) was correlated .50 ( p �
.01), and the spring measurement (n � 118)
was correlated .51 ( p � .01). All measures
were found to be significantly linearly related
to end-of-kindergarten R-CBM.

Two follow-up analyses were com-
pleted with respect to the AL and RH IGDIs
independently. Because a large number of
children scored zero on these measures dur-
ing preschool, it was important to evaluate
how the zero class (children with a score of
zero at each time) performed in comparison
to the nonzero class (children with at least
one score above zero) on the end-of-kindergar-
ten R-CBM. To evaluate differences in oral
reading fluency rates, a regression analysis was
run using R-CBM as the outcome variable and
group membership as the predictor. However,
just the RH measure was investigated because
only 2 students had complete data on AL during
preschool as well as the end-of-kindergarten
R-CBM.

Fifty-three students had completed pre-
school RH and end-of-kindergarten measures;
30 students were in the zero class and 23 were
in the nonzero class. The regression model
was significant (F[1,51] � 11.45, p � .001, R2

� .18). Parameter estimates indicated that the
nonzero class averaged about 41 words read
correctly per minute at the end of kindergarten
whereas the zero class only averaged about 14.

Figure 1. Latent variable measurement and structural equation model for
Early Literacy Individual Growth and Development Indicators’ effects on
kindergarten reading skills
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The zero class was found to be significantly
behind the nonzero class of students.

Relation Between EL-IGDIs and First-
Grade Oral Reading

Table 2 provides validity coefficients of
each EL-IGDI with the end-of-first-grade R-
CBM. For further analysis of the relation be-
tween the preschool measures and the end-of-
first-grade R-CBM, we used the total score at
each time (as done in the previous analysis
with respect to end-of-kindergarten R-CBM
scores). Results indicated the fall (n � 88,
r �.46, p � .01), winter (n � 106, r �.54,
p � .01), and spring (n � 101, r �.54, p �
.01) measures were significantly correlated
with the end-of-first-grade R-CBM.

Differences in the end-of-first-grade R-
CBM between the zero class (n � 25) and the
nonzero class (n � 20) with respect to RH

were evaluated. The regression analysis was
significant (F[1, 43] � 22.66, p � .001, R2 �
.35). Parameter estimates for the model indi-
cated that the nonzero class averaged about 95
words read correctly per minute as opposed to
the 36 words averaged by the zero class at the
end of first grade. It was also possible to
classify the students with respect to their zero-
class status and to their status on the end-of-
first-grade R-CBM benchmark (whether they
achieved 60 words read correctly per minute).
This classification allowed for the computa-
tion of the odds ratio, which indicated that
students in the nonzero class during preschool
were almost 12.7 times more likely to meet the
benchmark than were students in the zero class.

A final logistic regression was used to
determine how well the EL-IGDIs, adminis-
tered in the fall of preschool, correctly classi-
fied those who reached an end-of-first-grade

Table 3
Latent Variable Model Standardized Estimates at Each Preschool

Measurement Time with Beginning of Kindergarten Reading Skills

Parameter Fall Preschool Winter Preschool Spring Preschool

L1 0.71 0.66 0.68
L2 0.73 0.70 0.79
L3 0.64 0.68 0.74
L4 0.74 0.73 0.82
L5 0.83 0.86 0.86
L6 0.84 0.83 0.78
L7 0.84 0.81 0.81
G1 0.91 1.00 0.98
R2 .83 .88 .97
�2 39.93 54.95 70.62
df 13 13 13

p Value �.001 �.001 �.001
CFI .94 .92 .90
TLI .90 .87 .84

RMSEA .14 .16 .19
SRMR .05 .05 .06

Note. [L1 � preschool PN; L2 � preschool RH; L3 � preschool AL; L4 � kindergarten RH; L5 � kindergarten AL;
L6 � kindergarten LN; L7 � kindergarten LS; G1 � preschool early literacy with beginning of kindergarten reading].
R2 indicates the percent of variance of the beginning of kindergarten latent variable explained by the early literacy latent
variable; CFI � comparative fit index; TLI � Tucker–Lewis index; RMSEA � root mean square error of approxima-
tion; SRMR � standardized root mean square residual.
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R-CBM benchmark of 60 words per minute,
indicating a grade-appropriate reading level
(Fuchs, Fuchs, & Deno, 1982; Minneapolis
Public Schools Content Standards, n.d.). Of
the 88 students who had R-CBM data and
complete fall of preschool data, 53% of the
sample (n � 47) achieved this benchmark.
The results of the logistic regression were
significant (�2[3] � 20.97, p � .001,
Nagelkerke R2 � .28). Parameter estimates
indicated the RH and AL variables did not
significantly increase prediction. However, us-
ing only the PN variable in the model, the
correct classification increased from about
53% to about 73%, which is almost a 38%
increase in correct classification. Diagnostic
accuracy indices indicated sensitivity to be
about 64% and specificity to be about 81%.
Results further indicated that the percentage of
false negatives was about 36% and false pos-
itives about 19%. The positive predictive
power was found to be about 74% and the
negative predictive power was about 72%.

Discussion

Learning to read is one of the most im-
portant milestones of childhood. Indeed, read-
ing is critical for success throughout school
and in life. As such, it is not surprising that
reading, or more accurately improving the
reading proficiency of students across the
United States, is the subject of considerable
debate and concern. It is increasingly recog-
nized that preschool and kindergarten are op-
portune times to promote literacy development
and to screen and intervene at the first signs of
reading difficulties. Therefore, the purpose of
this study was to examine measures of early
literacy from preschool through the end of
kindergarten and the link between preschool
measures and later reading.

In general, results indicated the EL-IG-
DIs were sensitive to growth in preschool, as
demonstrated in previous studies (Priest, Mc-
Connell et al., 2000), and the measures con-
tinued to be sensitive to growth across kinder-
garten. This was true in terms of scores of
individual measures and the total score of all

measures summed together. In terms of valid-
ity, previous research examined the concurrent
validity of the EL-IGDIs with other early lit-
eracy measures, namely the DIBELS (Kamin-
ski & Good, 1996), revealing low to moderate
correlations (McConnell, Priest et al., 2002;
Missall, 2002). However, this study was
among the first to examine the longitudinal
associations between preschool administra-
tions of the EL-IGDIs and kindergarten mea-
sures of early literacy skills and reading flu-
ency at the end of kindergarten and first grade.
Although the size of the correlations varied,
most were significant and in the low to mod-
erate range.

An interesting finding arose out of the
large, negative correlation of initial status and
growth over time on the PN task, whereby stu-
dents with higher scores tended to grow more
slowly than students with lower initial scores.
When examining the effects of the EL-IGDIs as
a single factor on later reading skills, changes
in the EL-IGDIs predicted large changes in
later early reading skills. This suggests that
any attempt to increase a student’s early liter-
acy skills with respect to language, rhyming,
and alliteration should result in positive shifts
in that student’s later reading skills. This type
of finding helps to bolster support for inter-
vention research and the potential long-term
effects on later reading ability of students.

Also of interest is the diagnostic utility
of the PN IGDI in identifying later outcomes.
Measures of sensitivity and specificity were
fair, but of more importance were the higher
levels of positive predictive power and nega-
tive predictive power. The positive predictive
power and negative predictive power are more
likely to reflect intended use of the measure as
educators will want to use the measure to
predict later status. Arguably, one of the more
compelling findings of this study was the level
with which the PN IGDI at the fall of pre-
school correctly classified first-grade readers
(72.7%). These results should be interpreted
within the context of the exploratory nature of
this study and small sample sizes. However,
they provide a strong basis for follow-up
large-scale studies.
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Results of RH IGDI provided some in-
sight into students’ early literacy skill devel-
opment by indicating that preschoolers unable
to answer a single item correctly had a much
lower reading outcome both at the end of
kindergarten and the end of first grade when
compared to preschoolers able to answer at
least one item correctly on at least one occa-
sion in preschool. Because of the small sam-
ples sizes, it was impossible to complete a
similar analysis with the AL IGDI. However,
given these results, it appears to be a provoc-
ative follow-up analysis.

Several implications and caveats may be
drawn from this study and more broadly from
work in early literacy assessment and early
intervention. First, our results indicate that it is
possible to assess children’s literacy skills and
growth in these skills before the start of formal
schooling. Furthermore, this information can
be collected and maintained across a contin-
uum from preschool through kindergarten.
Given what is known about the development
of foundational literacy skills (e.g., language,
phonological awareness, concepts of print)
from birth to age 5, the striking differences
that exist among students at the commence-
ment of formal schooling, and the long-term
nature of reading difficulties not effectively
remediated by Grades 2 or 3 (Juel, 1988;
Stanovich, 1986), there is a clear rationale for
literacy assessment before school entry and in
the first year of formal schooling. Moreover, the
assessment tools are available. The issue, then,
becomes one of purpose and utility.

Any number of assessment tools or vari-
ables might be used to predict which students
will fail in school or which students may have
difficulty learning to read (e.g., students with
disabilities, living in poverty, those who speak
English as a second language). However, mea-
sures such as those described in this study may
be used for the early identification of students
who are at risk for later reading problems
before problems are severe and gaps between
good readers and poor readers are large. Fur-
thermore, measures like these also support the
critical link between assessment and interven-
tion practices (Reschly, 1988). There is prom-

ise that these measures, developed in the mold
of CBM, may be used in a CBM-like manner
within a problem-solving model (Deno, 1989)
to monitor effects of interventions and to
guide changes based on students’ own data to
affect the greatest rate of skill growth.

An example of the utility of early literacy
assessment may be found in the work conducted
by the Minneapolis Public Schools. Benchmarks
for student performance have been set using the
kindergarten assessments (Pickart et al., 2006).
Kindergarten benchmarks have been linked to
first-grade oral reading and passing scores on the
state-mandated high-stakes reading assessment
administered in the third grade. These bench-
marks have allowed the district to identify stu-
dents “not on track” for reaching desired levels
of proficiency on state-mandated assessments
years before the administration of such assess-
ments, providing valuable opportunities for early
intervention. This information has also been
used for program evaluation and to identify out-
standing teachers and/or instructional methods.
In addition, Minneapolis Public Schools cur-
rently uses a problem-solving model for
screening, early intervention, and if necessary,
special education eligibility determination, to
address both academic and behavioral con-
cerns (Marston, Muyskens, Lau, & Canter,
2002; Muyskens, Marston, & Reschly, 2005).
The Kindergarten Assessments are an impor-
tant part of this problem-solving model, link-
ing kindergarten to the process and measures
already in place for other elementary grades.

Although there is great promise in this
type of work for screening and early interven-
tion with reading difficulties, it is a compli-
cated science. Research is clear that multiple
early literacy skills contribute to reading ac-
quisition (see Snow et al., 1998; Whitehurst &
Lonigan, 1998). The predictive validity of the
various skills, however, can make data inter-
pretation and instructional and intervention
planning somewhat difficult. In the words of
Kaminski and Good (1998), “Early literacy
skills such as phonological awareness, print
awareness, and letter naming generally are not
important tool skills in their own right. In-
stead, they are transitory, [or] enabling, skills
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that facilitate the acquisition of reading,
[which is] an important tool skill” (p. 123).

Limitations and Future Research

In any longitudinal study, the attrition of
subjects is a limitation, possibly confounding
results—certainly this study is no exception.
Results in this analysis were based upon the
assumption that data were missing completely
at random, which was inferred from the results
of a single statistical estimator and the re-
search design, which attempted to include all
students at each measurement; therefore, esti-
mates should not be biased. Researchers
should be aware of this problem and design
future studies to ameliorate, to the extent pos-
sible, the effects. Along with good follow-up
procedures for assessing students who may have
been absent on a testing occasion, a viable option
would be to gather salient demographic vari-
ables. With the collection of important back-
ground variables, researchers may be able meet
the less restrictive case of missing at random.

Another important issue that arises is the
generalizability of the estimates and predictive
relationships to a larger population of stu-
dents. The sample in this study was small and
highly selective. The students represented a
select group of children from families living in
poverty in a particular geographical region.
There is compelling evidence that children
who live in poverty are disproportionately rep-
resented in the number of children who expe-
rience school difficulty, special education
placement, and school dropout (Puma et al.,
1997; Snow et al., 1998). Although these sta-
tistics make it all the more important to inter-
vene with this population, it must be considered
when interpreting findings from this study.

This study is at the beginning of a line of
necessary research on preschool literacy as-
sessment and intervention. One important av-
enue of future work is to create benchmark
scores for EL-IGDIs to apply meaning. Cur-
rently, when a 4-year-old child completes PN,
we are uncertain which score, or range of scores,
reflects “on-track” or “at-risk” performance.

Determining these benchmarks is a critical
step in influencing the utility of the measures.

Results from this study provide prelim-
inary evidence of predictive validity with re-
spect to reading, but the exploratory nature
and limited sample does not warrant identifi-
cation of benchmark scores from these data.
Once these scores are set, however, a second
necessary step involves following up with stu-
dents who are at risk and in need of more
frequent monitoring than a standard seasonal
schedule. At this time, each of the EL-IGDIs is
sensitive to a monthly rate of growth (cf. Mc-
Connell, Priest et al., 2002; Missall & Mc-
Connell, 2004; Priest, McConnell et al., 2000),
although rates vary per measure and per sam-
ple and tend to be too small for effectively
determining response to intervention. Further,
although EL-IGDIs were designed for use
with preschool children from 3 to 5 years of
age, there is speculation about whether all
three measures are appropriate for the full age
range for all children. For example, this and
other research has shown floor effects on the
measures, particularly RH and AL, which may
indicate that tasks are quite difficult for a good
deal of preschoolers, and ceiling effects for
PN for children without risk factors (Estrem,
McConnell, & Mein, 2006; Missall, 2002;
Missall et al., 2006). However, this is the first
study to discern, at least on the RH IGDI, how
the floor effect may actually provide
information.

The specific age range for sensitivity of
each of the EL-IGDIs needs to be determined.
Similarly, it is currently unknown how cut
scores may link the EL-IGDIs together. If, for
example, PN measures skills that emerge before
RH and AL, it would be helpful to know what
PN scores indicated and whether that child was
developmentally ready for assessment with RH
and AL. As results of this research indicated, the
probability of being able to respond correctly to
RH and AL items increased remarkably across
preschool and kindergarten. Further exploration
of the zero-class classification approach may be
helpful in such an endeavor as it may provide a
method to evaluate the probability of leaving the
zero class based on PN score.
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Interestingly, the developmental period
before formal schooling and the initiation of
formal schooling in kindergarten are generally
viewed as separate and distinct entities. Yet, it
is clear that children do not enter kindergarten
as blank slates; there are large differences in
acquired educational skills, opportunities, and
experiences before children ever cross the
doors of our nation’s schools. The preschool
years are a time of tremendous growth and
provide an incredible opportunity for educa-
tion, assessment, and early intervention. How-
ever, amending the typical K–12 education
perspective to include preschool requires a
significant paradigm shift, one in which school
psychologists, with their backgrounds in child
development, assessment, and consultation,
are in a unique position to lead.

Footnotes

1Given the time and financial commitments
of administering a comprehensive assessment to all
kindergarten students in the district, full Minneap-
olis Kindergarten Assessments are administered in
the fall and spring. This administration schedule
allows for the identification of students below
benchmark levels of performance for the purposes
of early intervention, the calculation of growth
across the school year, and evaluation and compar-
ison of students’ performance from year to year.

2No floor effects have been found for this mea-
sure; 4% of students in this study earned 0 on this task.
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