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This correlational study examines three models of
regard to 69 kindergarten and first grade students’
on a third grade state assessment.

The first model of prediction analyzed sex, age and
education as predictors of reading performance on t
Pennsylvania System of State Assessment (PSSA). The
prediction examined the ability of the Dynamic Indi
Literacy Skills (DIBELS) Phoneme Segmentation Fluen
predict reading achievement on the PSSA. The third
Cattell-Horn-Carroll (CHC) specific cognitive abili
prediction of PSF of reading achievement.

The results from the analysis (Kendall's Tau B) sho
correlation between the baseline predictor variable
level of education) and student performance on the
second model, student performance on the PSF measur
no relationship with later reading achievement. In
specific cognitive abilities did not enhance the pr
performance. Although there was one correlation of
intelligence (Gf) and PSSA scores, the sample size
generalizability. Additionally, Gf is not one of th

reading achievement in the literature.
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Restriction of ranges may have affected the results in that the
majority of the students were in special education, and half of the sample

was not proficient on the PSSA.
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CHAPTER |
INTRODUCTION
The No Child Left Behind Act of 2001 (NCLB) impleme
mandate that all children read proficiently by thir
National Reading Panel’s report as a guideline, chi
perform at or above grade level in the five areas o
awareness, phonics, fluency, vocabulary, and compre
Panel, 2000). Furthermore, NCLB mandated statewide
gauge student progress. Because the state achieveme
only once during the school year, there is less inf
student growth over shorter time periods. The impac
has encouraged school districts to implement more f
student academic outcomes to identify those student
not reaching proficiency levels (Shapiro, Solari, &
Consequently, schools are faced with the challenge
practices that satisfactorily measure progress and
teachers when instructional methods need to be alte
One commonly employed method for large-scale screen
progress is curriculum based measurement (CBM). Cur
is an approach for assessing the growth of students
involves repeated measurements on equivalent forms
extended periods of time. It involves short duratio
provides teachers with a method of evaluating the e
instructional interventions (Deno, 1992; Shinn, 199
originally intended to monitor progress of special
use has expanded to decisions that include screenin
evaluating prereferral interventions, determining e

and special education programs, evaluating instruct

nted a nationwide
d grade. Utilizing the
Idren are expected to
f reading: phonemic
hension (National Reading
accountability testing to
nt test is administered
ormation provided about
t of high stakes testing
requent monitoring of
s potentially at risk for
Petscher, 2008).
of implementing assessment
inform administrators and
red.

ing of student
riculum-based measurement
in basic skills and
of the same task across
n fluency measures and
ffectiveness of their
2). Although CBM was
education students, its
g to identifying,
ligibility for remedial

ion, and evaluating



reintegration and inclusion of students in mainstre
More recently, research has been conducted on utili
measurement to predict performance on high stakes a
Tindal, & Stieber, 2001; Keller-Margulis, Shapiro,

& Hixson, 2004; Shapiro, et al., 2008; Silberglitt,

2006; Stage & Jacobsen, 2001).

One such measure that has appeared consistently in

the Dynamic Indicators of Basic Early Literacy Skil
can be administered to students in kindergarten thr
comprised of five measures: Initial Sound Fluency,
Fluency, Letter Naming Fluency, Nonsense Word Fluen
Fluency. Initial Sound Fluency and Phoneme Segmenta
to assess phonological awareness while the remainin
vocabulary, fluency and comprehension (Good & Kamin
not screened in all five areas; rather they are ass
developmentally appropriate measures based upon the
existing literature on DIBELS, the Oral Reading Flu
particular is utilized to predict later reading ach

Despite the plethora of research (Crawford et al.,
Margulis et al., 2008; McGlinchey & Hixson, 2004; S
Silberglitt et al., 2006; Stage & Jacobsen, 2001) t
oral reading fluency to reading achievement, it is
students’ foundation skills by assessing phonemic a
(1990) defines phonemic awareness as the ability to
speech segments at the phoneme level. Similarly, Ad
and Beeler (1998) define phonemic awareness as an a
composed of small units of speech that correspond t

writing system. These small units of speech are the

am programs (Deno, 2003).
zing curriculum-based
ssessment (Crawford,
& Hintze, 2008; McGlinchey

Burns, Madyun, & Lalil,

the literature is
Is (DIBELS). The DIBELS
ough third grade and are
Phoneme Segmentation
cy, and Oral Reading
tion Fluency are intended
g three measures tap into
ski, 2002). Students are
essed with the
ir grade level. Within the
ency (ORF) measure in
ievement.

2001; Keller-
hapiro et al., 2008;
hat consistently links
important to also examine
wareness. Cunningham
explicitly manipulate
ams, Foorman, Lundberg,
wareness that language is
o letters of an alphabetic

actual phonemes within



words. For example, the word pat consists of three

/al, and /t/. The utility of phonemic awareness for early litera

based on the idea that children must demonstrate an
sound structure of language prior to associating in
letters. Once sound awareness is established, the ¢
symbol correspondence and, ultimately, reading word
assessment can include measures of the broader, mor
structure, phonological awareness, phonemic awarene
relationship to later reading and most tests focus
awareness (Shaywitz, 2003) It is therefore importan
screening measures for reading include a measure of

as that of the Phoneme Segmentation Fluency (PSF) m

As a result of schoolwide screening, in conjunction

available data, students at risk for reading diffic
intervention, such as remedial reading programs. St
significant reading problems despite substantial in
referred to school psychologists for more in depth,
of their abilities. The traditional method of evalu
of having a reading disability includes the adminis
measure. There are differing schools of thought on
abilities may contribute in explaining school achie
psychologists seek to establish a general ability |
academic outcomes. However, others favor the interp
intellectual constructs based on the belief that su
diagnostic and treatment information (McGrew, Flana
1997).

One patrticular theory of intelligence, the Cattell-

theory, supports the latter method of interpretatio

distinct phonemes /p/,
cy skills is

understanding of the
dividual sounds with
hild progresses to sound-
s. While a reading
e general level of sound
ss has the strongest
on this level of sound
t that schoolwide
phonemic awareness such
easure of the DIBELS.

with other
ulties are targeted for
udents who encounter
tervention are typically
comprehensive examination
ating a student suspected
tration of a cognitive
what specific cognitive
vement. Many school
evel with which to predict
retation of specific
btest scores yield useful

gan, Keith, & Vanderwood,

Horn-Carroll (CHC)

n. CHC theory is perhaps



the most well-researched framework of the structure
(Evans, Floyd, McGrew, & Leforgee, 2002; McGrew et
that intelligence is best explained in terms of dis
processing domains through the operationalization o
cognitive abilities/processes. Based upon CHC theor
late 1990s, the Cross Battery Assessment (XBA) appr
more than one of the major intelligence tests can b
information on broad and narrow cognitive abilities
assessment method provides meaningful diagnostic da
clinician insight into specific abilities that rela
(Flanagan, Ortiz, & Alfonso, 2007). Flanagan and co
approach allows practitioners to reliably measure a
in-depth but selective range) of cognitive abilitie
represented by a single intelligence battery.” In t
assessment appears to be an essential tool for the
identifying a student’s cognitive strengths and wea
manifest in relation to acquisition of reading skil
The Problem

Given the enormous impact of recent federal legisla
accountability for academic outcomes, there is subs
districts to identify and improve student performan
reading. School districts are in need of reading as
more frequent progress monitoring and is predictive
yearly state assessments. Curriculum-based measurem
common practice for this purpose; however, addition
establish its predictive validity. This study will
DIBELS Phoneme Segmentation Fluency measure in pred

on the third grade Pennsylvania System of State Ass

of intelligence to date

al., 2008). Its thrust is
tinct ability and

f broad and narrow

y and developed in the
oach is a method by which
e administered to garner

. The cross-battery

ta that affords the

te to academic skill areas
lleagues stated “The XBA
wider range (or a more
s/processes than that

his regard, cross-battery
school psychologist in
knesses and how they

Is.

tion on schools’
tantial pressure on
ce, particularly in
sessment that provides
of student performance on
ent is becoming a more
al research is needed to
examine the utility of the
icting reading performance

essment (PSSA).



Simultaneously, it will measure the impact of child
as their mothers’ level of education on later readi
maternal level of education has been cited in the |
influential factor on childhood reading development
predictor in this study. According to the United St
Education (2001), having a mother with low educatio
that may affect a child’s skills upon entering kind
supported by other research that cites social and e
negative factor in children’s development of letter
phonological awareness skills (Burt et al., 1999; H
Mclintosh, Crosbie, Holm, & Dodd, 2007; Phillips et
children from low SES backgrounds tend to have less
receive less exposure to books and informal reading

Secondly, when students are referred to school psyc
psychoeducational evaluation, cognitive assessment
to obtain a measure of ability for diagnostic purpo
regarding educational programming. Historically, s
in their practices regarding cognitive assessment.
obtain a global measure of intelligence with which
problems, others subscribe to the theory that utili
cognitive abilities related to reading achievement
technically a more sound practice. This study will
specific cognitive abilities in predicting reading
state assessment. Additionally, it will measure the
cognitive abilities to enhance CBM'’s predictive pow
achievement.

Research Questions

The following research questions will be addressed

ren’s sex and age, as well
ng performance. Because
iterature as being an
, it will be examined as a
ates Department of
n is one of the factors
ergarten. This is
conomic disadvantage as a
knowledge and
ale & Fiorello, 2004,
al., 2008). Because those
educated mothers, they
instruction.

hologists for a
is traditionally utilized
ses and decisions
chool psychologists differ
While some prefer to
to diagnose reading
zing multiple specific
is theoretically and
examine the validity of
achievement on yearly
ability of specific

er of later reading

in this study.



1) Do sex, age, and maternal level of education predic

reading scores?

2) Does the DIBELS Phoneme Segmentation Fluency measur

prediction of third grade PSSA reading scores?

3) Do CHC specific cognitive abilities enhance the pre

third grade PSSA reading scores? Which of the CHC s

abilities are predictive of PSSA scores?
Hypotheses

To answer research questions 1 through 6, the foll

developed.

1) Do sex, age, and maternal level of education predic
reading scores? The research hypothesis is that se
predictive of PSSA scores. Although there is a pauc

this area, recent studies indicate that sex is not

performance on phonological awareness tasks (Burt,

Nancollis, Lawrie, & Dodd, 2005). Pertaining to age

that there will be a positive correlation between s

performance on the third grade PSSA. Because phonol

a developmental progression, older children should
phonological awareness skills. This hypothesis is b
stating that certain phonological skills are acquir

others with a naturally occurring progression (Lane

Jordan, 2002; Majsterek & Ellenwood, 1995; Shaywitz

hypothesis for this research question is that highe

education will correlate positively with higher stu

the PSSA. Because educated parents tend to read to

promote the importance of reading more than less ed

their children are likely to possess stronger readi

t third grade PSSA

e enhance the

diction of PSF of

pecific cognitive

owing hypotheses were

t third grade PSSA

x will not be

ity of research in

a factor in

Holm, & Dodd, 1999;
, the hypothesis is
tudent age and
ogical awareness has
possess better

ased upon research
ed earlier than

, Pullen, Eisele, &

, 2003). The third

r maternal level of
dent performance on
their children and
ucated parents,

ng skills. This



2)

3)

hypothesis is supported by the research indicating
children enter school with lower levels of letter k
phonemic awareness (Hale & Fiorello, 2004; Phillips

& Lonigan, 2008).

Does the DIBELS Phoneme Segmentation Fluency measur

prediction of third grade PSSA reading scores? The

is that there will be a positive correlation betwee

PSSA scores. It is well established that phonologic

are a necessary predecessor to word reading and an
of later reading success (Castle, 1999; Juel, 1988;
Wagner, & Chang, 1997; Snider, 1997; Torgesen, Wagn
Pearson, 1992; Yopp, 1992). Additionally, research
demonstrated a robust relationship between reading
measurement and performance on the state high-stake
(Crawford et al., 2001; Keller-Margulis et al., 200
Hixson, 2004; Shapiro et al., 2008; Silberglitt et
Jacobsen, 2001).

Do CHC specific cognitive abilities enhance the pre
third grade PSSA reading scores? Which of the CHC s
abilities are predictive of PSSA scores? The hypoth
(auditory processing), GlIr (long-term storage and r
(processing speed), Gc (language development), and
memory) will each be predictive of reading achievem
have each shown strong and consistent relationships
achievement (Flanagan, Ortiz, Alfonso, & Dynda, 200
There is no hypothesis as to which specific ability

the strongest relation.

that disadvantaged
nowledge and

, Clancy-Menchetti,

e enhance the
research hypothesis
n PSF scores and
al awareness skills
excellent predictor
McBride-Chang,
er, Bryant, &

has consistently
curriculum-based
s assessment

8; McGlinchey &

al., 2006; Stage &

diction of PSF of
pecific cognitive
esis is that Ga
etrieval), Gs

Gsm (short-term
ent because they
with reading

8; McGrew, 2005).

will demonstrate



Dynamic Indicators
of Basic Early
Literacy Skills
(DIBELS)
Kindergartners

Dynamic Indicators
of Basic Early
Literacy Skills

(DIBELS)
First Graders

Cattell-Horn-
Carroll Specific
Cognitive Abilities

Developmental
Status

Mother’s
Education

ooeo /

Reading
Achievement
3™ Grade

Figure 1. Research path diagram of the latent variables.
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Problem Significance
Given the ever-increasing importance of reading as

that school districts secure a time efficient and a

identifying struggling readers. Although psychoeduc
traditionally entailed both cognitive and curriculu

necessary to determine if predictive power is enhan

types of assessment. This study will examine the ab
Phoneme Segmentation Fluency measure to predict fut

the 3 ™ grade PSSA. Additionally, it will attempt to deter

sessment, it is vital
ccurate method of
ational evaluations have
m-based measurement, it is
ced by utilizing both
ility of the DIBELS
ure reading performance on

mine if predictive

ability is enhanced by utilizing CHC specific cogni tive abilities.
Definitions
Cattell-Horn-Carroll (CHC) theory: A multifactor theory of intelligence that

integrates the Cattell-Horn Gf-Gc theory and the Ca

rroll Three-Sratum theory.

It is composed of 10 broad and more than 70 narrow cognitive
abilities/processes (Flanagan et al., 2008; McGrew, 2005).
Auditory processing (Ga) : Ga is a CHC ability that represents the

extent to which an individual can cognitively “cont
of auditory information and includes a wide range o
in discriminating patterns in sounds and musical st

the abilities to analyze, manipulate, comprehend, a

elements, groups of sounds, or sound patterns (McGr

Crystallized intelligence/knowledge (Gc)
represents a person’s wealth of acquired knowledge
information and concepts of a specific culture, and

of this knowledge (McGrew, 2005).

rol” the perception
f abilities involved
ructure, as well as
nd synthesize sound

ew, 2005).

: Gc is a CHC ability that

of the language,

/or the application

Fluid intelligence (Gf) : Gf is a CHC ability that represents the

ability to use deliberate and controlled mental ope

novel, “on-the-spot” problems (McGrew, 2005).

rations to solve



Long-term storage and retrieval (GIr)

represents the ability to store and consolidate new

long-term memory, and later fluently retrieve the s

through association (McGrew, 2005).

: Glr is a CHC ability that

information in

tored information

Processing speed (Gs) : Gs is a CHC ability that represents the ability

to automatically and fluently perform relatively ea

cognitive tasks, especially when high mental effici

(McGrew, 2005).

sy or overlearned

ency is required

Short-term memory (Gsm) : Gsm is a CHC ability that represents the

ability to apprehend and maintain awareness of elem

in the immediate situation (McGrew, 2005).

ents of information

Visual-spatial abilities (Gv) : Gv is a CHC ability that represents a

collection of different abilities emphasizing diffe

involved in the generation, storage, retrieval, and

visual images (McGrew, 2005).

rent processes

transformation of

Cross-battery assessment (XBA): A contemporary method of cognitive assessment

that is grounded in CHC theory and research, and th
of cognitive abilities/processes than that represen

intelligence battery (Flanagan et al., 2007).

at utilizes a wider range

ted by a single

Curriculum-based measurement (CBM): CBM is a method of monitoring student

progress through direct assessment of academic skil
by quick, easy to administer, and psychometrically
frequently administered to assess and monitor stude
1992).

Dynamic Indicators of Basic Early Literacy Skills (

of quick measures for assessing the acquisition and
literacy skills from kindergarten through third gra

2002).

10

Is. CBM is characterized
solid measures that can be

nt performance (Deno,

DIBELS) : DIBELS are a set
progress of early

de (Good & Kaminski,



Letter Naming Fluency (LNF) : A DIBELS measure that assesses a child’s

skill at identifying upper and lower case letters o f the alphabet (Good
& Kaminski, 2002).

Initial Sounds Fluency (ISF) : A DIBELS measure that assesses a child’s

skill at identifying and producing the initial soun d of a given word

(Good & Kaminski, 2002).

Nonsense Word Fluency (NWF) : A DIBELS measure that assesses a child’s
knowledge of letter-sound correspondence and abilit y to blend letters
together to form unfamiliar “nonsense” words (Good & Kaminski, 2002).
Oral Reading Fluency (ORF) : A DIBELS measures that assesses a child’s
understanding of verbally read connected text (Good & Kaminski, 2002).
Phoneme Segmentation Fluency (PSF) : A DIBELS measure that assesses a
child’s skill at producing the individual sounds wi thin a given word

(Good & Kaminski, 2002).
Phoneme: A small unit of speech that corresponds to a lett er of an alphabetic

writing system (Adams et al., 1998).

Phonemic awareness : One aspect of phonological awareness; the ability to
explicitly manipulate speech segments at the phonem e level (Cunningham,
1990).

Phonics : An instructional approach to assist children in m aking connections

between sounds and letters (Lane et al., 2002).

Phonological awareness : One’s sensitivity to the sound structure of one’s own
language and the ability to access and manipulate i t (Bishop & Snowling,

2004; Havey, Story, & Buker, 2002; Kameenui, 1996; Lane et al.; McBride-Chang

et al., 1997; Wagner, Torgesen, Laughon, Simmons, & Rashotte, 1993).

11



Assumptions
Reading assessment should be driven by data that w
identify deficits, inform instructional interventio
achievement.
Limitations
The race composition of this sample may not apply
in that those populations will likely be more diver
Caucasian sample in this study.
Summary
This chapter discussed the importance of early rea
as it relates to federal and state mandates involvi
performance. The utility of curriculum-based measur
reading achievement on state assessment was discuss
the Dynamic Indicators of Basic Early Literacy Skil
described. Cognitive assessment was discussed, as w
reading outcomes. The Cattell-Horn-Carroll theory w
a description of the Cross-Battery method of cognit

research questions and their corresponding hypothes

12

ill accurately

ns, and predict later

to most urban areas,

se than the predominantly

ding assessment
ng student reading
ement in predicting
ed. One specific measure,
Is (DIBELS), was
ell as its relationship to
as highlighted followed by
ive assessment. Finally,

es were stated.



CHAPTER I
LITERATURE REVIEW
The following literature review will discuss the im
assessment due to federal and state mandates and th
involved in annual high stakes testing. Assessment
Indicators of Basic Early Literacy Skills (DIBELS)
Cognitive assessment and its relationship to readin
discussed. The Cattell-Horn-Carroll (CHC) theory wi
by a discussion of the factors that are linked to r
Concluding the chapter, the Cross Battery Assessmen
cognitive assessment will be addressed.
Reading Accountability
Never has there been a greater need for schools to
assessment process that accurately measures student
Federal legislation mandates that all children read
grade and states are required to administer high st
accountability measure. Given the enormous pressure
produce capable readers, early progress monitoring
et al. (2001) stated four reasons that students’ ac
closely monitored through the use of other measurem
1. Statewide testing programs often involve a format t
for teachers to replicate at the classroom level.
2. Decisions being made are so important that other co
information is needed to complement the data.
3. Teachers need other performance indicators, related
tests that are available more frequently so that in

programs can be improved in a timely fashion.

13

portance of reading
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will be presented.
g achievement will be
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eading achievement.

t (XBA) approach to

implement an
progress in reading.
proficiently by third
akes testing as an
on school districts to
has become vital. Crawford
ademic progress should be
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hat is difficult
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4. Statewide tests may be insensitive to change for lo

students.

Many districts have adopted the practice of large-
monitor student progress and identify those who are
expected levels. Once struggling readers are identi
able to alter instructional strategies and more int
initiated through remedial reading programs if nece
level student assistance team. A more recent but in
is to utilize results of large-scale screening to p
state-mandated assessment (Deno, 2003). Several stu
Reading Fluency (ORF) measure to assess students’ r
predict later reading outcomes (Crawford et al., 20
al., 2008; McGlinchey & Hixson, 2004; Shapiro, et a
al., 2006; Stage & Jacobsen, 2001).

Stage and Jacobsen (2001) conducted a study to det
relationship between fourth grade students’ skill i
the state reading assessment conducted in May of th
found that oral fluency rates improved the predicti
performance above that based on the base rates of s
failing the test. A subsequent study replicated the
different state fourth grade test across 8 years, a
more diverse student population (McGlinchey & Hixso
indicated a moderately strong relationship between
performance on the state assessment. Similar to res
Jacobsen study, oral reading fluency improved the p
on a state fourth-grade reading assessment above th
of passing and failing. A different study completed

(2008) examined the utility of oral reading fluency
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on a different statewide achievement test. The resu
accurately predicted both reading and math achievem
test. Specifically, there was a significant relatio
measurement (CBM) data in reading and math and perf
state achievement test 1 and 2 years later. The res
strongly supported the long-term diagnostic accurac
performance on state assessment in a different stat
studies. Crawford et al., (2001) also examined the
fluency measure in predicting performance on statew
reading and math. Consistent with the previous stud
use of timed oral readings to predict students’ per
study examined the diagnostic accuracy of two readi
well as the degree to which adding a reading compre
enhanced the prediction of oral reading fluency to
performance on the yearly state assessment for grad
al., 2008). The results demonstrated a strong relat
overall reading outcomes and also that the addition
comprehension measure enhanced the prediction of st
study supports the previous research indicating a r
reading CBM scores and student performance on state
third and fourth grades. Last, a study by Roehrig,

& Torgesen (2008) evaluated the validity of the Dyn
Early Literacy Skills (DIBELS) Oral Reading Fluency

performance on the state high stakes assessment as

Achievement Test (SAT-10) reading comprehension mea

Fluency measure was found to be predictive of stude
state assessment and the SAT, with the third admini

strongest correlations. Additionally, the ORF score
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the state test equally well for students from diffe
race/ethnicity categories.
Dynamic Indicators of Basic Early Literacy Skills (

Curriculum-based measurement allows for ongoing ass
prescriptive intervention of reading skills. One co
the Dynamic Indicators of Basic Early Literacy Skil
literacy domains discussed by both the National Rea
National Research Council, the measures are designe
phonological awareness, alphabetic understanding, a
fluency. The DIBELS consist of five one minute flue
Sound Fluency, Phoneme Segmentation Fluency, Nonsen
Naming Fluency, and Oral Reading Fluency. No studen
measures. For instance, only kindergarten students
Initial Sound Fluency because it is developmentally
level while first graders would be expected to have
Initial Sound Fluency and Phoneme Segmentation Flue
to assess phonological awareness, while the other m
into categories that reflect the alphabetic princip
fluency and comprehension (Good & Kaminski, 2002).

In their validity study of the DIBELS with kinderga
urban school district, Rouse and Fantuzzo (2006) re
for the DIBELS as a psychometrically sound screenin
predictive validity was found in that Letter Naming
Fluency, and Phoneme Segmentation Fluency correlate
outcomes of reading, vocabulary, and language const
of first grade. Convergent and discriminant validit
literacy indicators of the DIBELS and found to have

relationships with indicators of overall reading ab
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indicate that the predictive validity findings stro
of the DIBELS for identifying early reading deficit

urban public school settings.

Hintze, Ryan, and Stoner (2003) studied the degree

correlated with the Comprehensive Test of Phonologi
another standardized measure of prereading skills.
strong positive correlation between the DIBELS and
scores of the CTOPP that measure phonological aware
be anticipated, the Initial Sound Fluency task of t
strongly with the Elision, Blending Words, Sound Ma
Repetition subtests of the CTOPP. Additionally, Ini
strongly linked with the Phonological Awareness Com
demonstrated a moderate relationship with the Phono
as well. Similar to Initial Sound Fluency, the Phon
task of the DIBELS also displayed moderate to stron
Elision, Blending Words, and Phonological Awareness
CTOPP. The authors concluded that there was suffici
that the two instruments are measuring a similar co
Elliott, Lee, and Tollefson (2001) completed a reli
study of the DIBELS that was an extension of the au
study examined the DIBELS measures by including a |
nationally representative sample of kindergarten ch
supported the earlier findings, which found support
and Phoneme Segmentation Fluency as well as the exp
Naming Fluency. Also consistent with the preliminar
Phoneme Ability emerged as the weakest measure and

reliability and validity for individual student ass
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Phonological Awareness and Reading Achievement

Phonological awareness has been identified, when as

during kindergarten, as an excellent predictor of r
grade (Torgesen, Wagner, Bryant, et al., 1992). McB
assert that phonological awareness is one of the tw
predictors of reading in children, along with knowl
sounds of the alphabet. According to Castle (1999),
a more potent predictor of reading success than int
listening comprehension. Even when controlling for
socioeconomic status, phonological skill predicts e
(Juel, 1988; Torgesen, Wagner, Bryant, et al.; Yopp
children’s awareness of phonemes has been shown to
power, statistically accounting for as much as 50 p
their reading proficiency at the end of first grade
demonstrated not only among English students but al
Norwegian, Spanish, French, Italian, Portuguese, an
et al., 1998).

A study by Snider (1997) examined the predictive va
awareness to later reading achievement. She compare
phonemic awareness given in kindergarten (50 item,
on a standardized reading achievement test given in
indicated a significant correlation between perform
awareness tasks and reading achievement in second g
a second study as a three year follow up of the stu
lowest quartile. She found that the majority of tho
fluently. Snider asserted that the results replicat
findings by confirming the predictive value of phon

reading achievement. Early identification of childr
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awareness is useful for providing appropriate instr

be used to justify retention or identification of |

Development of Phonological Awareness

Researchers and theorists disagree about the develo
of phonological awareness. Babies become attuned to
native language in the first few months of life. Th
conscious but rather is deeply embedded in the suba
the language system (Adams et al., 1998). The acqui
awareness is developmental in that certain skills a
others (Majsterek & Ellenwood, 1995). Generally, a
sensitivity to sound awareness from a broader group
progressing to the other end of the spectrum, at th
sentences, in order of skill acquisition, are phras
onset and rime, and finally, phonemes. Most childre
with a substantial vocabulary and adequate syntax,
command of most of the phonemes that constitute the
that they can pronounce most sounds clearly. Howeve
understanding that speech is composed of a series o
et al.). Rhyming is typically the first phonologica
master (Lane et al., 2002). Students who learn to r
approximately age 4 (O’Connor, Jenkins, Leicester,
ability to generate rhymes is an excellent indicato
apply phonological knowledge (Lane et al.). In orde
assess their level of phonological awareness, Castl
identified levels:

1. A primitive ear for sounds of words, assessed with

nursery rhymes.
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2. Rhyme and alliteration recognition, assessed by an
for example, the child hears four words — “bat,” “r
— and must identify the nonrhyming one.
3. Blending tasks in which the tester provides the seg
a word and the child must recompose the word, for e
does /b/ /al Ig/ say?”
4. Onset-rime syllable splitting, where the child must
initial sound and say what is left, for example, “c
/cl says /at/.
5. Segmentation or phoneme counting tasks, for example
the sounds of a word, /c/ /a/ /t/ for the heard wor
6. Manipulation of phonemes; reversing the sounds of w
example, “pot” is “top” said backwards; or deleting
from a word, for example, “splat” without the /I/ i
the Bruce deletion task.
Onset is defined as the beginning consonant of a wo
the remainder of the syllable, which includes the v
consonants. Onset-rime awareness can also be explai
alliteration, which is the onset, and rhyme, which
syllable (Castle, 1999). The author also differenti
analysis which is segmenting with sound units and s
equivalent of sound blending. A synonymous term for
commonly found in the literature is analysis (David
Torgesen, Morgan, et al., 1992).
In order to read fluently and with comprehension, ¢
to read familiar words as wholes by sight and to ph
unfamiliar words. Decoding has been taught by utili

which teach children the written symbols, or graphe
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sounds (Busink, 1997). Phonemic awareness is necess
an alphabetic language, as print decoding depends o
graphemes (Juel, 1988). The ability to read nonsens
measure of phonologic decoding skill in children (S

to benefit from phonics instruction, some basic lev
awareness is required. Good readers have the phonol
benefit from phonics instruction. This ability does
some children (Adams et al., 1998; Busink). In her
children who were classified as poor readers at the
.88 probability of receiving that same designation
grade. These children were distinguished by their |

at the beginning of first grade. Further, by the en

poor readers had still not achieved the level of de
readers had achieved at the beginning of second gra
difficult because people direct their attention to

an utterance as a whole, and they process the phone
not attend to the sounds of the phonemes produced b
during speech (Adams et al.).

Synthesis (blending) tasks are less difficult than
(segmenting) tasks, are more likely to be mastered
reading development, and should be introduced prior
children’s ability to segment phonemes develops lat
& Davis, 1996; Torgesen, Morgan, et al. 1992). This
Wagner et al. (1993), who report that the ability t
presented phonological segments into words emerges
than ability to identify the individual segments wi
wholes. Although this may be the case, the training

direct conflict with Castle’s (1999) recommendation
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should be taught before synthesis tasks. This is be
slow, stretched pronunciation of words allows a chi
separate sounds. A child must listen to the articul
all the auditory cues. Blending is subsequently tau
segmenting have been mastered. There is disagreemen
phonological skills are most directly related to th
reading and what the relationships might be among t
1993) Part of the difficulty lies in the inconsiste
concerning which subskills, in which formats should
larger categories of rhyming, blending, and segment
importance of blending skills is debatable and when
phonological awareness training is subject to furth
Different Levels of Readers
There has not been extensive research completed on
phonological awareness on varying levels of readers
what has been reported is that children with severe
on pretest measures of phonological awareness may n
from training to the degree of students with averag
& Davis, 1996). It is hypothesize that average effe
awareness training on reading growth may be due to
children who would learn to read normally without i
true measure of effects on reading growth of poor r
suggested that differences between disabled and bel
differences of degree rather than of kind (Busink,
factors associated with failure to learn to read in
responsible for the difficulties of below average r
indicates that phonological awareness training shou

disabled readers but also those with poor, below av
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The reverse is not necessarily true in that reading
benefit from the same remediation as below average
provided with the groundwork for absorbing phonolog
(Busink).

There is considerable debate surrounding the issue
children who have reading disabilities from those w
although the fact that almost 20% of all students h
learning to read indicates that reading deficits ar
disability (Good, Simmons, et al., 1998). It is str
phonological awareness training be included in any
program for children either at-risk for or identifi
disabilities (Torgesen, Wagner, & Rashotte, 1994).
training, more so than what is found in the literat
impact those students with severe reading disabilit

According to O’'Connor et al. (1993), students who |
can rhyme at approximately age 4 and blend and segm
and sounds by the end of first grade. However, most
of second grade, still cannot blend or segment word
reading younger children. These findings may have s
only for the scientific understanding of reading de
early intervention for students at risk of reading
competencies are seemingly causally related to earl
authors concluded that phonological awareness train
children with learning disabilities before they acq
ability. However, overall, generalization did not o
in blending did not improve segmentation skills and
blending, for example. Blending words was easier to

those same words. Again, generalizing the tasks to
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for the children. The study showed that because lea
have difficulty developing phonological awareness i
training is recommended. Short-term training did no
generalization among tasks and settings. The author
research focuses on the relationship among specific
skills and their contributions to reading for the s

disability.

rning disabled children
ndependently, specific

t result in appreciable

s suggest that future
phonological manipulation

tudent with a learning

Influence of Parent Education Level on Reading

An analysis by the U.S. Department of Education ind

children entering kindergarten came from family bac
factors that might affect their skills and knowledg
living in a single-parent household, living in pove

low education, low familial literacy and poor nutri
Education, 2001). Social deprivation has been repor
development of phonological awareness skills (Burt
Disadvantaged children enter kindergarten with lowe
knowledge and phonemic awareness (Hale & Fiorello,
that preschool and early school-age children from |
and those whose parents have less education demonst
awareness skills than more affluent peers (Phillips
from socially disadvantaged backgrounds typically h
experience with books and print prior to exposure t
instruction. Compared to their peers with average S
less extensive vocabularies, poorer letter knowledg
knowledge of print and phonological awareness (Mcln
Dodd, 2007). However, explicit phonological awarene
and kindergarten may have the potential to mediate

(Joseph, 2006).
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Gender as a Predictor of Phonological Awareness

Traditionally, girls have been considered to posse
and reading abilities to boys. The research on gend
phonological awareness is scant; however, there are
support this belief. Research by Burt et al. (1999)
awareness skills of 57 normally developing preschoo
eight tasks were utilized to assess three areas: sp
memory, and phonological awareness. Five of the eig
phonological awareness and were labeled Syllable Se
Awareness, Alliteration Awareness, Phoneme Isolatio
Segmentation. Results demonstrated no differences b
on any of the eight tasks; however, it was noted th
have been too small to reveal any trends toward gen

In their 2005 study, Nancollis, Lawrie, and Dodd e
of phonological awareness intervention on the acqui
development of phonological awareness skills. The s
and rhyme awareness and assessed the outcome of nin
years post intervention. The children underwent a 9
awareness program during the summer semester of the
and were then assessed with measures of language an
at the beginning of their first year at school. Two
again assessed on measures of phonological awarenes
group of 114 children from the same schools was use
phonological awareness intervention. Results of the

that gender was not a significant influence on perf

Cognitive Assessment

The concept of individual differences in human perf

traced back to great thinkers such as Socrates, Pla
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Charles Darwin (French & Hale, 1990). Formal measur
intelligence was documented as long ago as 1534 whe
published an intelligence test. This test was inten
between the “idiot” and the “lunatic” for those exp
humane treatment of individuals with mental retarda
Nearly 400 years later, Binet and Simon broke throu
intelligence scale which later evolved into the Sta
Scale, now in its fifth edition. The principle of s
procedure is a concept that was borrowed from Wundt
when he sought to create his first intelligence tes
(Kamphaus). The research and development surroundin
continues to impact psychological practice and scie

century later.

Keith (1999) stated “Among the most enduring — and,

acrimonious — debates in the field of intelligence

of measurement of specific versus general intellige
are the most frequently used measures by school psy
debate over their use and interpretation continues
Learning disability evaluations have traditionally
intelligence that provided the examiner with an ove
ability or g. The student’s g score was then compar
academic achievement to determine if a severe discr
overall ability and any of the obtained achievement
practice continues to be the norm for many school p
different school of thought that recognizes the ass
cognitive abilities as the theoretical and statisti
measuring intelligence (Flanagan et al., 2008; Floy

Concurrently, because of the professional movement
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discrepancy formula, there are many practitioners w
testing from learning disability identification alt

deal of research has identified cognitive processin

to learning disabilities, and if cognitive assessme
cognitive processing strengths and weaknesses, elim

be a mistake.” (Fiorello & Primerano, 2005).

Cattell-Horn-Carroll Theory of Intelligence

The origin of CHC theory dates back to Raymond Catt

1940s. Cattell's premise was that fluid intelligenc
and deductive reasoning whereas crystallized intell
primarily of acquired stores of knowledge. In 1965,
model to include four additional abilities: visual

(Gv), short-term memory (Gsm), long-term storage an
speed of processing (Gs). In subsequent years, Horn
original model, including a factor representing rea
speed (Gt). He later added auditory processing abil
refined the definitions of Gv, Gs, and GIr. Quantit
broad reading and writing factor (Grw) were the fin
integrated, resulting in a ten-factor model that be

Horn Gf-Gc theory (Flanagan et al., 2008).

In the early 1990s, John Carroll proposed a theory

cognitive abilities into three strata. The broadest
denoted by stratum Ill. This level represents an ov
encompasses both broad (stratum II) and narrow (str
are eight broad abilities in Carroll's theory with

within stratum I. This model became known as Carrol

(Flanagan et al., 2008).
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The marriage of Cattell-Horn Gf-Gc theory and Carro
theory was brought about by McGrew’s attempt to res
differences between the two theories, which ultimat
Horn-Carroll (CHC) theory (McGrew, 2005). This inte

of 10 broad and more than 70 narrow cognitive abili

II's Three Stratum
olve some of the
ely resulted in Cattell-
grated theory is composed

ties and processes.

However, there is no representation of g, since general ability is not

supported in CHC theory as useful to understanding
Rather the theory asserts that abilities are best u
operationalizing broad and narrow cognitive abiliti

Gc constructs underlying the Horn and Cattell model
extensively through many forms of validity evidence
relation to predictions of academic capability and
(McGrew et al., 1997). A number of researchers have
representing CHC broad abilities to better understa

reading and mathematics (Floyd, McGrew, & Evans, 20

individual abilities.
nderstood through

es and processes. The Gf-
s have been supported

, including achievement in
occupational success
used composite scores
nd their contributions to

08).

CHC Factors Related to Reading Achievement

The CHC model establishes that reading difficulties
deficiencies in five broad areas: Crystallized inte
memory (Gsm), Auditory processing (Ga), Long-term s
(GIr), and Processing speed (Gs) (McGrew, 2005). A
these broad abilities as well as those narrow abili
broad abilities follows:

Crystallized Intelligence (Gc) can be described as
of acquired knowledge of the language, information
culture, and/or the application of this knowledge”
information stored in Gc is primarily verbal or lan
narrow abilities subsumed by Gc that are related to

Language Development (LD), Lexical Knowledge (VL),
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(LS). Language development encompasses the ability
language. Lexical knowledge is an individual's voca
Listening ability is the ability to understand spok

2005).

Short-Term Memory (Gsm) is defined as “the ability

maintain awareness of elements of information in th
(McGrew, 2005). Memory Span is the only Gsm narrow
reading achievement (Flanagan et al., 2008). Memory
“the ability to attend to, register, and immediatel
ordered elements and then reproduce the series of e

(McGrew).

Auditory Processing (Ga) involves “a wide range of

in discriminating patterns in sounds and musical st
abilities to analyze, manipulate, comprehend, and s
groups of sounds, or sound patterns” (McGrew, 2005)
known as phonological awareness/processing, is extr
acquisition of early literacy skills (Flanagan et a
speaking, phonological awareness is defined as one’
structure of one’s own language and the ability to
(Bishop & Snowling, 2004; Havey, Story, & Buker, 20
et al., 2002; McBride-Chang et al., 1997; Wagner, T
& Rashotte, 1993). Researchers have found repeatedl|
awareness, not 1.Q., is the most robust predictor o
performance (Anthony et al., 2007; Castle, 1999; Mc
Anthony, Williams, McDonald, & Francis (2007) exami
of phonological awareness, phonological memory, and
effect of general cognitive ability on each of them

children’s phonological processing abilities were r
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cognitive ability; however, children’s general cogn
directly predict their emergent literacy skills. Th
support the theory that children’s early literacy s

by assessments of their phonological processing abi
their general cognitive ability.

Long-Term Storage and Retrieval (GIr) is described
store and consolidate new information in long-term
retrieve the stored information through association
Facility (NA), also referred to as Rapid Automatic
to reading acquisition. It is defined as “the abili
accepted names for concepts or things when presente
a picture of it". Associative Memory (MA) is “the a
of a previously learned but unrelated pair of items
presented, e.g., paired associate learning”. Associ
be somewhat important to reading achievement at cer
al., 2008).

Processing Speed (Gs) is “the ability to automatica
perform relatively easy or overlearned cognitive ta
mental efficiency is required” (McGrew, 2005). The
Gs is Perceptual Speed (P) which is considered to b
particularly during the elementary years (Flanagan
speed is defined as “the ability to rapidly and acc
and identify visual elements presented side by side

field.”

CHC Studies of Reading Achievement

Floyd et al. (2007) investigated the effects of CHC
abilities on reading decoding skills. They found th

demonstrated significant effects on reading decodin
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as “the ability to
memory, and later fluently
" (McGrew, 2005). Naming
Naming, is very important
ty to rapidly produce
d with the thing itself or
bility to recall one part
when the other part is
ative Memory is thought to
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lly and fluently
sks, especially when high
narrow ability subsumed by
e essential to reading,
et al., 2008). Perceptual
urately search, compare

or separated in a visual

specific cognitive
at five broad abilities

g skills: Auditory



Processing, Short-Term Memory, Long-Term Storage an
Intelligence, and Processing Speed. An earlier stud
relations between CHC cognitive abilities and readi
same five broad abilities as significant to reading
Crystallized Intelligence (Gc) demonstrated moderat
the components of reading achievement across childh
whereas Short-term Memory (Gsm) showed a moderate r
period. The other three abilities, Auditory Process
Retrieval (Glr), and Processing Speed (Gs) were mod
reading achievement during the elementary years. De
pattern of relationship with reading achievement th
adolescence were Fluid Reasoning (Gf) and Visual-Sp
Garcia and Stafford (2000) completed a similar stud
ability of Ga and Gc specific cognitive abilities t
however, the study targeted low-SES English-speakin
students. Their findings indicated that race does n
ability of Ga and Gc for reading decoding and readi
students. Additionally, they found that due to the
across race among the predictor variables and readi
more robust predictor of academic achievement than
examined the effects of specific and general abilit
mathematics achievement of African American, Hispan
(Keith, 1999). Results demonstrated that, for all g
groups, specific cognitive abilities had significan
achievement above and beyond the effects of general
reading achievement. The findings suggest that race
important consideration in understanding the effect

achievement.
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Cross Battery Assessment

The Cross-Battery Assessment (XBA) approach is root
theory based on the Cattell-Horn-Carroll (CHC) theo
There are three basic tenets of the XBA approach. T
relatively thorough framework for describing the or
abilities. The second tenet is the CHC broad (strat
cognitive and achievement tests. The CHC broad leve
following abilities: fluid intelligence (Gf), cryst
visual processing (Gv), auditory processing (Ga), s
long-term storage and retrieval (Glr), processing s
knowledge (Gq), reading and writing (Grw), and deci
(Gt). The third pillar is the CHC narrow (stratum |
cognitive and achievement tests (Flanagan et al., 2
system minimizes the effects of “construct-irreleva
irrelevance variance occurs when an “assessment is
excess reliable variance associated with other dist
affects responses in a manner irrelevant to the int
(Messick, 1995, p. 742). For example, the WAIS Verb
of Gc, Gq, and Gsm and is therefore considered a mi
The cross-battery approach also controls for “const
which occurs “when an assessment is too narrow and
dimensions or facets of a construct (p.742). For in
Johnson Il Concept Formation subtest is an example
underrepresentation because it measures only one na
cross-battery assessment approach can be utilized w
major intelligence and achievement batteries. The s
“based on the results of a series of cross-battery

analysis studies of the major intelligence batterie
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2007). The cross-battery assessment method focuses
abilities that are related to learning deficits rat
general measure of intelligence. It is important fo
identify the role that measures of specific cogniti
identification and treatment of learning difficulti
Given its psychometrically sound theoretical framew
pragmatic offering to school psychologists, cross-b
become the norm among practitioners.
Summary

This chapter discussed the No Child Left Behind Ac
ramifications for school districts. Literature rel
curriculum-based measurement to predict students’ r
high-stakes assessment was reviewed. The Dynamic In
Literacy Skills were presented, including a review
Factors influencing development of phonological awa
reading achievement were discussed. Different level
response to intervention techniques were detailed.
presented with a focus on the Cattell-Horn-Carroll
followed by a discussion of the CHC factors that ar
achievement. Last, cross-battery assessment and its

assessment of reading problems were outlined.
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CHAPTER IlI
METHODS
Introduction
The purpose of this study was to determine if the u
Carroll (CHC) specific cognitive abilities enhances
scores on the third grade Pennsylvania System of St
Within this chapter, methodology procedures are out
descriptions of the population and sample. The inst
study are reviewed in detail. Procedures for data c
and statistical analyses are described.
Design
This correlational study examined five CHC specific
and how well they predict third grade PSSA reading
cognitive abilities were analyzed to determine if t
as well as enhanced the ability of the Dynamic Indi
Literacy Skills (DIBELS) Phoneme Segmentation Fluen
predict PSSA scores. The predictor variables includ
level, sex, and scores on the Dynamic Indicators of
Skills (DIBELS) Phoneme Segmentation Fluency measur
abilities were assessed with selected subtests from
Scale for Children — Fourth Edition (WISC-1V), Wood
Cognitive Abilities — Third Edition (WJ-III), Stanf
Scale - Fifth Edition (SB-V), and Wechsler Preschoo
Intelligence — Third Edition (WPPSI-III). The resul
determine if utilizing Cattell-Horn-Carroll specifi
to the prediction of the DIBELS Phoneme Segmentatio

third grade reading scores on the PSSA.
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Figure 2. Research path diagram of the Cattell-Horn-Carroll S pecific
Cognitive Abilities Study.
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Population
Participants for the present study were 69 students
school district located approximately 25 miles nort
Pennsylvania. The school district’s student enrollm
which does not include students who are home-school
schools. The race distribution is 96 percent Caucas
American, <1 percent Asian, <1 percent Hispanic, <1
percent Multi-racial.
Sample
Participants were kindergarten and first grade stud
2004, 2004-2005, and 2005-2006 school years. The st
psychoeducational evaluations to determine special
Some students were already placed in a special educ
(Speech/Language Support) for speech or language im
were placed in the Learning Support program based o
evaluation recommendations.
Assignment

There was no ability to assign subjects.
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Table 1

Demographic Distribution of Sample

Year 2003-2004 2004-2005 2005-2006
Age

5 0 2 0

6 4 22 4 30

7 5 18 12 35

8 1 1 0 2
Grade

K 3 18 0

1 7 25 16

Sex

Female 4 17 8 29
Male 6 26 8 40
Mother’s

Education

High School 3 17 1 21
Some College 1 7 4 12
College Graduate 3 11 8

Graduate Degree 2 1 2

Measurement

The participants were assessed with a combination

Dynamic Indicators of Basic Early Literacy Skills a
Intelligence Scale for Children — Fourth Edition. F
administered the Woodcock-Johnson Tests of Cognitiv
Edition, the Stanford-Binet Intelligence Scale — Fi
Wechsler Preschool and Primary Scale of Intelligenc
of the WISC-1V, due to test age limitations or spec
Cattell-Horn-Cattell specific cognitive abilities s
interpreted via the Cross-Battery Assessment Data M
Assistant (Flanagan, Ortiz, & Alfonso, 2007). This
the subtests for the seven major intelligence batte

for each of the broad CHC abilities/processes. All
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of subtests from the
nd the Wechsler
ifteen students were
e Abilities — Third
fth Edition, or the
e — Third Edition instead
ific diagnostic purposes.

cores were

anagement and Interpretive
software program includes
ries and converts scores

subtest scores from the



WISC-IV, WJ-IIl, SB-V, and WPPSI-IIl were entered u
factors. For example, the WISC-IV subtests of Simil
Comprehension are subsumed by the CHC factor Crysta
three subtest scores were converted to standard sco
average standard score was derived. If the individu
disparate and not within the same normative range,
the average standard score as uninterpretable. In ¢
scores were uninterpretable, subtest scores were ca
factor scores of their respective tests. As an exam
instances in which discrepant Coding and Symbol Sea
could not be interpreted as a CHC Processing Speed
Battery scoring program. Therefore, in order to der
Processing Speed factor, the Processing Speed Index
utilized instead. The seven converted CHC factor sc
Glr, Ga, and Gs were then utilized for statistical

The DIBELS are targeted for assessing kindergarten
students to assess and monitor their progress in ea
measures include Initial Sound Fluency, Phoneme Seg
Naming Fluency, Nonsense Word Fluency, and Oral Rea
Reading Fluency can be administered to kindergarten
however, the only measure that will be utilized for
Segmentation Fluency. The Phoneme Segmentation Flue
student to produce the individual sounds (phonemes)
assesses a student’s ability to segment three- and
their individual phonemes fluently.

The Wechsler Intelligence Scale for Children — Four
widely used intelligence test for children ages 6 t

providing a Full Scale 1.Q. that represents a child
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of the WISC-IV was
ores of Gc, Gf, Gsm, Gv,
analyses.
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th Edition is a
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ability, it yields four composites scores that repr
domains: Verbal Comprehension, Perceptual Reasoning
Processing Speed. Ten subtests comprise the core ba
five subtests that can be utilized to obtain supple

taps into three of the CHC broad abilities that are
crystallized intelligence (Gc), working memory (Gsm
(Gs).

The Woodcock-Johnson Tests of Cognitive Abilities —
individually administered instrument that is approp
(Woodcock, McGrew, & Mather, 2001, 2007). The stand
comprised of 10 subtests and the extended battery ¢
subtests. The WJ-1ll is firmly rooted in CHC theory
abilities that factor into all CHC broad categories
abilities that are related to reading achievement i

The Stanford-Binet Intelligence Scale — Fifth Editi
individually administered intelligence test that is
through 89 (Roid, 2003). Ten subtests factor into t
with five verbal subtests contributing to a Verbal
subtests comprising a Nonverbal 1.Q. score. In addi
scores are five factor index scores: Fluid Reasonin
Reasoning, Visual-Spatial Processing, and Working M
redesigned to integrate CHC theory as a basis for a
cognitive abilities. Of those broad factors represe
crystallized intelligence (Gc) and Working Memory (
to reading achievement.

The Wechsler Preschool and Primary Scale of Intelli
Edition (WPPSI-III) is an individually administered

the intelligence of children ages 2 years 6 months
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(Wechsler, 2002). The child’'s general intellectual
using a Full Scale 1.Q. with two additional composi

the Performance 1.Q. Supplemental subtests are incl
General Language Composite and, at older ages, a Pr
The WPPSI-IIl measures two CHC broad abilities link
crystallized intelligence (Gc) and processing speed

The Pennsylvania System of State Assessment (PSSA)
annually as the measure intended for educational ac
portion of the PSSA assesses the two broad skill ar
Pennsylvania Assessment standards: Comprehension an
Analysis of Fiction and Nonfiction Text (DRC, 2007)
falls into one of four classification categories: A
Basic, or Below Basic.

Reliability and Validity

Dynamic Indicators of Basic Early Literacy Skills:
alternate-form reliability for the Phoneme Segmenta
.88 and the one-month, alternate-form reliability i
kindergarten. The predictive validity of a spring-o
administration with winter-of-first-grade Nonsense
with spring-of-first-grade Oral Reading Fluency it
Kaminski, 2002).

Wechsler Intelligence Scale for Children — Fourth E
for the Full Scale score is measured at .97 (Wechsl
coefficients for the individual subtests range from
.90 on Letter-Number Sequencing, with all other cor
or above. The test manual documents content validit
subtests tap a broad range of cognitive domains, in

perceptual reasoning, concept formation, sequential
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functioning is represented
tes, the Verbal 1.Q. and
uded to obtain an optional
ocessing Speed Quotient.
ed to reading:
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is administered
countability. The reading
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d Reading Skills, and
. Students’ performance

dvanced, Proficient,
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tion Fluency measure is
s .79 in May of
f-kindergarten
Word Fluency is .62 and
is also .62 (Good &

dition: Reliability
er, 2003). Reliability
.79 on Symbol Search to
e battery subtests at .81
y while stating that the
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comprehension, cognitive flexibility, working memor
organization, and psychomotor processing speed (Wec
related validity was reported on studies with sever
including the Wechsler Intelligence Scale for Child
Wechsler Preschool and Primary Scale of Intelligenc
Wechsler Adult Intelligence Scale — Third Edition,
of Intelligence, Wechsler Individual Achievement Te
Children’s Memory Scale, Gifted Rating Scale, BarOn
Inventory, and Adaptive Behavior Assessment System
Construct validity was documented via exploratory f
confirmatory factor analysis. According to the stan
Rosenthal and Rosnow (1991), recommending a reliabi
above and well-documented content, criterion-relate
WISC-IV reliability and validity well exceed the ac
Woodcock-Johnson Tests of Cognitive Abilities — Thi
consistency reliability estimates are generally in
individual tests and in the .90s for clusters. Vali
via test content, correlational analysis and confir
Reliability and validity are well within the accept
standards established by Rosenthal and Rosnow (1991
Stanford-Binet Intelligence Scale — Fifth Edition:
scores have reliabilities that average from .95 to
1.Q., Nonverbal 1.Q. and Verbal 1.Q. The five facto
reliabilities of .90 to .92. Validity for the SB-V
extensive validity studies, including confirmatory
the presence of the five factors. Based upon the st
reliability and validity established by Rosenthal a

properties are well-represented.
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matory factor analyses.
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.98 for the Full Scale
r indexes have average
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Wechsler Preschool and Primary Scale of Intelligenc
Reliability estimates at the subtest level across a
few subtests less than .80 at specific ages. The av
consistency coefficient is .96 with the three addit
coefficients between .89 and .95. Validity evidence
structure, correlations with other measures, and sp
According to the standards set forth by Rosenthal a
reliability coefficients are generally above the re
validity data are acceptable as well.

Pennsylvania System of State Assessment:
for the PSSA reading indicated that all forms had r
(Cronbach’s Alpha) close to or above .90. Extensive
validity, construct validity, item fit, and calibra

technical analysis manual.
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Table 2

Cattell-Horn-Carroll Specific Cognitive Abilities S
Latent Variable Names, Observed Categories, Instrum

tudy Measurement Characteristics: Research Question S,
ent/Source, Validity, and Reliability

Research Latent Observed Instrument/ Validity Reliability

Question Variable Name Categories Source

1. Do sex, age, Sex Males-females School records Excellent Excellent
and maternal  Developmental 5 years School recor ds Excellent Excellent
level of status 6 years
education 7 years
predict third 8 years
grade PSSA Mother’s High school School records Excellent Excellent
reading education Some college
scores? College graduate

Graduate degree
Reading Below Basic PSSA Excellent Excellen t
Achievement Basic

Proficient

Advanced

2. Does the PSF Deficit DIBELS Excellent Goo d
DIBELS PSF Reading Emerging
measure achievement Established
enhance the Below Basic PSSA Excellent E xcellent
prediction of Basic
third grade Proficient
PSSA reading Advanced
scores?

3. Do CHC Specific Gf WISC-IV Excellent Excel lent
specific cognitive Gsm W3-l Excellent Ex cellent
cognitive abilities Ga SB-V Excellent Ex cellent
abilities Glr WPPSI-III Excellent Good/E xcellent
enhance the Gs
prediction of Reading Below Basic PSSA Exce llent Excellent
PSF of third  achievement Basic
grade PSSA Proficient
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reading scores? Advanced
Which of the

CHC specific

cognitive

abilities are

predictive of

PSSA scores?

PSSA: Pennsylvania System of State Assessment
DIBELS: Dynamic Indicators of Basic Early Literacy
PSF: Phoneme Segmentation Fluency

CHC: Cattell-Horn-Carroll

Skills
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Procedures
Archival
within a school district during the 2003-2004, 2004
school years. Psychoeducational evaluations were co
psychologists. Assessment data were examined for 69
grade students who were evaluated by school psychol
difficulties.
The researcher’s interest in reading assessment pr
idea in Spring 2007. The WISC-IV was already being
examiner’s typical assessment battery for those stu
difficulties. In some cases, the WJ-IIl, SB-V, and
administered in lieu of the WISC-1V, due to age req
purposes.
Four school psychologists, employed by the same sc
involved in administration of the psychoeducational
the research data was collected. All school psychol
collection were state certified by the Pennsylvania
Their years of experience ranged from two to sevent
Upon completion of the 2007-2008 school year, deid
was obtained from the special education database vi
Department Secretary. The data was examined to dete
assumptions for analyses used. Following the statis
were interpreted.
Based upon the methods and procedures reviewed, the
guestions were answered:
1. Do sex, age, and maternal level of education pre
PSSA reading scores?
2. Does the DIBELS Phoneme Segmentation Fluency mea

prediction of third grade PSSA reading scores?
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3. Do CHC specific cognitive abilities enhance the prediction of PSF of
third grade PSSA reading scores? Which of the CHC s pecific cognitive

abilities are predictive of PSSA scores?
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Table 3

Cattell-Horn-Carroll Specific Cognitive Abilities S tudy Task Table
# Name _ Description Begin End Person
1 Projectldea  Based upon use of the cognitive ass essment 03-07 04-07 School Psychologist
in regular practice, conduct a study to
examine its effectiveness in identifying
reading deficits and predicting outcomes.
2 Administer The Dynamic Indicators of Basic E arly 09-03 06-06 Reading Specialists
DIBELS Literacy Skills are administered to all
kindergarten and first grade students
three times per school year.
3 Administer Administer measure of cognitive abili ty 09-03 06-06 School Psychologists
Cognitive within context of psychoeducational
Test evaluations.
4 Administer The Pennsylvania System of State 03-06 03-08 Regular and Special
PSSA Assessment is administered yearly to Education Teachers
third grade students.
5 Data Obtain de-identified student data 08- 08 08-08 School Psychologist
Collection from the special education database.
6 Data Analysis Examine data to determine if it me ets 09-08 09-08 School Psychologist

the assumptions for analysis to be used.
Run the analysis. Interpret analysis
results.
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Sample Size

The sample was a sample of convenience because any
criteria was included. Any kindergarten or first gr
referred for a psychoeducational evaluation due to
included in the study.

Statistical Analyses

This study examined the use of CHC specific cognit
enhancing the prediction of third grade PSSA readin
correlational study that analyzed the association b
performance on the DIBELS Phoneme Segmentation Flue
performance on the reading portion of the third gra
determined if utilizing CHC specific cognitive abil
predictive ability of PSF of reading achievement on
examined with respect to the other variables.

The following statistical analyses were proposed t
guestions:

1. Do sex, age, and maternal level of education predic

student who met the
ade student who was

reading difficulty was

ive abilities for
g scores. Itis a
etween students’
ncy measure and later
de PSSA. It also
ities enhanced the

the PSSA. They were also

o answer the research

t third grade PSSA

reading scores? The research hypothesis was that sex would not be

predictive of PSSA scores. Pertaining to age, the h
there would be a positive correlation between stude
performance on the third grade PSSA. The third hypo
research question was that higher maternal level of
correlate positively with higher student performanc
multiple linear regression was proposed to answer t
guestion. The assumptions necessary for this proced
or ratio data; 2) Normality of error term; 3) Linea
multicollinearity. Assumptions appropriateness was

Examining the instrument; 2) Histograms with normal
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variate plots with straight lines; 4) The correlati

predictors.

Does the DIBELS Phoneme Segmentation Fluency measur
prediction of third grade PSSA reading scores?

was that there would be a positive correlation betw

PSSA scores. A multiple linear regression was propo
research question. The assumptions for this statist

1) Interval or ratio data; 2) Normality of error te
Non-multicollinearity. Assumptions appropriateness
Examining the instrument; 2) Histograms with normal
variate plots with straight lines; 4) The correlati

predictors.

Do CHC specific cognitive abilities enhance the pre

third grade PSSA reading scores?
abilities are predictive of

that Ga (auditory processing), GIr (long-term stora

Gs (processing speed), Gc (language development), a
memory) would each be predictive of reading achieve
linear regression was proposed to answer this resea
assumptions for this statistical procedure were 1)
data; 2) Normality of error term; 3) Linearity; 4)
multicollinearity. Assumptions appropriateness were
Examining the instrument; 2) Histograms with normal
variate plots with straight lines; 4) The correlati

predictors.
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Table 4

Research Questions, Hypotheses, Variables, Statisti

cal Analyses, and Statistical Assumptions for the

Cattell-Horn-Carroll Specific Cognitive Abilities S tudy
Research Questions Hypotheses Variables Statistic Assumptions Assumptions
Appropriateness
1. Do sex, age, Sex will not Sex Multiple 1.1 nterval or 1. Examine the
and maternal be predictive Age linear Rati o data instrument
level of of PSSA scores.  Maternal regressio n 2. Normality of 2. Histograms
education predict Age will be education error term with normal
third grade predictive of PSSA scores curves
PSSA reading PSSA scores. 3. Linea rity 3. Bivariate
scores? Maternal plots with
education will straight line
be predictive of 4. Non-multi- 4. Corre lation
PSSA scores. collinearity matrix of
predictors
2. Does the PSF will PSF scores Multiple 1.In terval or 1. Examine the
DIBELS PSF enhance the PSSA scores linear Ratio data instrument
measure enhance prediction of regression 2. Normality of 2. Histograms
the prediction PSSA scores. error te rm with normal
of third grade curves
PSSA reading 3. Linearity 3. Bivariate
scores? plots with
straight lines
4. Non-multi- 4. Correlation
collinearity matrix of
predictors
3. Do CHC specific Ga, GIr, Gs CHC specific Mul tiple 1. Interval or 1. Examine the
cognitive abilities Gc, and Gsm cognitive lin ear ratio data instrument
enhance the will predict abilities regressio n 2. Normality of 2. Histograms
prediction of PSSA scores. PSSA scores error term with normal
PSF of third curves
grade PSSA 3. Linearity 3. Bivariate
reading scores? plots with

straight lines
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Which of the

CHC specific
cognitive

abilities are
predictive of PSSA
scores?

PSSA: Pennsylvania System of State Assessment
DIBELS: Dynamic Indicators of Basic Early Litera
PSF: Phoneme Segmentation Fluency

CHC: Cattell-Horn-Carroll

cy Skills

4. Non-multi-
collinearity

4., Correlati
matrix
predictors

of

on
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Summary

No Child Left Behind dictates that all children mu
by the end of third grade. At the core of reading i
School psychologists are challenged with the task o
accurately by employing psychometrically solid inst
diagnostic utility and tap into those areas most re
achievement.

This research entailed a correlational study that e
of using CHC specific cognitive abilities to enhanc
grade reading scores on the PSSA. Data gathered ove
was analyzed. This study sought to establish the va
assessment in addition to reading curriculum-based
identifying reading deficits and predicting outcome
tests. Participant selection, research design, inst

collection and statistical analyses were described.
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CHAPTER IV
RESULTS

This study sought to determine if utilizing Cattel
specific cognitive abilities enhances the predictio
on the third grade Pennsylvania System of State Ass
baseline model of prediction examined the predictiv
maternal level of education of PSSA scores. The sec
increase in prediction by adding the Phoneme Segmen
the Dynamic Indicators of Basic Early Literacy Skil
variables. The third model incorporated the CHC spe
determine if predictive power was enhanced by their

Complications

The predominant complication encountered during th
size. First, the total number of participants was |
anticipated due to students moving out-of-district
implementation of DIBELS administration among eleme
Furthermore, because four different intelligence te
garner data on CHC specific cognitive abilities, th
in the representation of each ability. With the exc
Johnson Tests of Cognitive Ability — Third Edition
intelligence tests taps into all seven of the CHC s
abilities. WJ-III data were obtained on only 5 stud
and Glr, which are not measured by the other instru
are represented by the performance of only those 5
compound the issue, Ga and GIr are two of the five
abilities that are linked to reading achievement (F
McGrew, 2005), and their lacking representation in

power of CHC abilities in predicting later reading
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addition.

is study was sample
ower than originally
and variability in
ntary schools.
sts were utilized to
ere were inconsistencies
eption of the Woodcock-
(WJ-III), none of the
pecific cognitive
ents and subsequently Ga
ments used in this study,
students. To further
CHC specific cognitive
lanagan et al., 2008;
the analysis weakened the

achievement on the PSSA.



Subject size is viewed as the major impediment to t

subsequently, generalizability is severely limited.

Computer Program

The Statistical Package for the Social Sciences (S

was utilized to calculate the data for this study.

Table 5

Means and Standard Deviations of the Predictor
and Outcome Variables

his research;

PSS) computer program

Sex

Age
Mother's
Education
DIBELS
Gc

Gf

Gsm

Gv

Glr

Ga

Gs
PSSA

Valid Missing Mean Std. Dev. Min. Max.
69 0 .6 5 0 1
69 0 6.5 .6 5 8
60 9 1.2 1.0 0 3
69 0 1.4 7 0 2
69 0 96.9 10.0 65 123
69 0 103.5 13.0 69 135
64 5 92.9 114 65 120
69 0 95.8 11.6 70 125
5 64 94.6 55 85 99
5 64 100.6 8.4 91 112
64 5 96.9 12.1 62 128
69 0 1.2 1.0 0 3
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Table 6
Pennsylvania System of State Assessment (PSSA) Prof
Categorization of the Sample

iciency Level

Regular Special
Education
Below Basic 1 21
Basic 4 10
Proficient 7 22
Advanced 1 3
Analyses

1. Do sex, age, and maternal level of education predic

t third grade PSSA

reading scores? The research hypothesis was that sex would not be

predictive of PSSA scores. Pertaining to age, the h
there would be a positive correlation between stude
performance on the third grade PSSA. The third hypo
research questions was that higher maternal level o
correlate positively with higher student performanc
multiple linear regression was proposed to determin
The assumptions necessary for this procedure were 1
data; 2) Normality of error term; 3) Linearity; 4)
multicollinearity. Assumptions appropriateness was
Examining the instrument; 2) Histograms with normal
variate plots with straight lines; 4) The correlati
predictors. After examining the assumptions for mul
regression, the data did not meet the assumptions f
therefore, a linear relationship could not be estab
determination was made due to the lack of a normal
histograms as well as the absence of a straight lin
plots. Subsequently, a Kendall's Tau B was calculat
research question and test the hypothesis. Kendall’

test of association for ordinal data when there are
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be utilized with a small sample size when there is
overlapping numbers. It examines the degree to whic
of the second variables correspond to the rank orde
variables (concordance rates) and provides a measur
between rankings.

Results : The Kendall's Tau B analysis yielded no statistic
significant values among the variables (See Appendi
these are not meaningful findings.

Does the DIBELS Phoneme Segmentation Fluency measur
prediction of third grade PSSA reading scores?

was that there would be a positive correlation betw
PSSA scores. A multiple linear regression using var
qguestion 1 and adding Phoneme Segmentation Fluency
to determine this relationship. The assumptions for
procedure were 1) Interval or ratio data; 2) Normal

3) Linearity; 4) Non-multicollinearity. Assumptions
examined by 1) Examining the instrument; 2) Histogr
curves; 3) Bi-variate plots with straight lines; 4)

matrix of predictors. After examining the assumptio
linear regression, the data did not meet the assump
therefore a linear relationship could not be establ
determination was made due to the lack of a normal
histogram as well as the absence of a straight line

plot. Subsequently, a Kendall's Tau B was utilized
research question and test the hypothesis.

Results : No statistically significant values were identifi
variables (See Appendix C). Consequently, these are

findings.
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Do CHC specific cognitive abilities enhance the pre
third grade PSSA reading scores?
abilities are predictive of

(auditory processing), GlIr (long-term storage and r
(processing speed), Ge (language development), and
memory) would each be predictive of reading achieve
linear regression was proposed using all variables
question 2 and adding the Cattell-Horn-Carroll scor
relationship. The assumptions for this statistical
Interval or ratio data; 2) Normality of error term;
Non-multicollinearity. Assumptions appropriateness
Examining the instrument; 2) Histograms with normal
variate plots with straight lines; 4) The correlati
predictors. After examining the assumptions for mul
regression, the data did not meet the assumptions f
therefore, a linear relationship could not be estab
determination was made due to the lack of normal cu
histograms as well as the absence of a straight lin
plots. Subsequently, a Kendall's Tau B was calculat

research question and test the hypothesis.

Results : Of the seven CHC specific cognitive abilities, only

demonstrated a statistically significant relationsh

However, the correlation between Gf and PSSA was .2

small effect size and, consequently, a weak link be
variables. Statistically significant correlations a
variables were found between age and Gv (.24, p =.
(.18, p = .05); Gf and DIBELS PSF (.21, p = .05); G
(.24, p =.05); Gv and Gs (.21, p = .05); and Gv an

=.01). As with the relationship between Gf and PSS
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correlations are considered to have very small to s
with at least a .50 necessary to be considered mode
There was a statistically significant relationship
(.95, p = 05); however, the sample size for this pa
was only 5, thus preventing generalization of the r
Summary
This chapter presented the complications encounter
course of this research study. Small sample size pr
the results and reduced generalizability. Inadequat
each CHC ability, particularly two of the well-esta
of reading achievement, was a complicating factor a
analysis revealed that multiple linear regression w
appropriate analysis as originally thought, due to
linearity. Subsequently, the nonparametric measure
was utilized. Although statistically significant re
found, only one correlation was determined to be st
extremely low sample size, however, the generalizab

particular relationship is poor.
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CHAPTER V
DISCUSSION
Introduction

The following chapter will discuss the results of
and ramifications of the findings. The predictor va
research question and the outcomes of each predicti
analyzed. Internal and external threats to validity
Finally, direction for future research will be disc

Baseline Prediction Model

The baseline model of prediction for this study ex
sex, age, and maternal level of education to predic
achievement on the third grade Pennsylvania System
(PSSA). Sex was not found to have a significant rel
and, in fact, had a negative correlation (-.02, p =
supports the research that sex is not a factor in p
awareness tasks (Burt et al., 1999; Nancollis et al
no significance in relation to PSSA scores (-.05, p
support the literature on the developmental progres
phonological skills are acquired earlier than other
expected to possess more advanced phonological awar
2002; Majsterek & Ellenwood, 1995; Shaywitz, 2003).
the baseline model is maternal education. As with t
variables, there was no significant relationship be
education and children’s performance on the third g
This finding is not consistent with the current lit
children typically enter school with lower levels o
phonemic awareness (Hale & Fiorello, 2004; Phillips
to peers from average SES homes, socially disadvant

extensive vocabularies and poorer letter knowledge
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this research study
riables within each
on model will be
will be presented.

ussed.

amined the ability of
t later reading
of State Assessment
ationship with PSSA scores
.05). This finding
erformance on phonological
., 2005). Age demonstrated
=.05), which does not
sion of reading. Certain
s and older children are
eness skills (Lane et al.,
The third component of
he previous two predictor
tween mothers’ years of
rade PSSA (.09, p = .05).
erature. Disadvantaged
f letter knowledge and
et al., 2008). Compared
aged children have less

because they typically



have a lack of experience with books prior to enter
al., 2007). However, there is evidence that explici
instruction in preschool and kindergarten may media
(Joseph, 2006). Therefore, the possibility exists t
upon entering kindergarten, paired with remedial pr
could have altered in a positive manner the reading
with less proficiency. Additionally, many of the st
special education programs following evaluation and
intensive, specially designed instruction for two t

they took the third grade PSSA.

ing school (Mcintosh et

t phonological awareness
te the effects of poverty
hat direct instruction
ograms such as Title 1,
skills of those students
udents were placed in
had been receiving

o three years by the time

DIBELS Phoneme Segmentation Fluency as a Predictor

The second model of prediction addressed the abili

Segmentation Fluency (PSF) measure of the Dynamic |
Literacy Skills (DIBELS) to predict PSSA scores. No
significant relationship between the two variables,
resulted (.07, p = .05). This outcome was unexpecte
existing literature. Several studies have found str
curriculum-based measurement (CBM) and performance
(Crawford et al., 2001; Keller-Margulis et al., 200

2004; Shapiro et al., 2008; Silberglitt et al., 200

2001). In particular, oral reading fluency was typi
predictor variable in these studies. One explanatio
findings is that Phoneme Segmentation Fluency was u
reading fluency. Developmentally, PSF is a much les
assessing students’ ability to segment at the sound
fluency, which assesses accuracy and speed when rea
likely to effectively predict later reading skill;

utilized in this study because it is not assessed a
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a negative correlation
d and at odds with the
ong connections between
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8; McGlinchey & Hixson,
6; Stage & Jacobsen,
cally utilized as the CBM
n for the present study’s
sed rather than oral
s advanced reading skill,
level. Oral reading
ding words, may be more
however, it was not

t the kindergarten level.



CHC Specific Cognitive Abilities as Predictors

The third prediction model utilized Cattell-Horn-C
cognitive abilities to determine if their addition
prediction of PSSA scores. Fluid intelligence (Gf)
cognitive ability that demonstrated a statistically
with PSSA scores (.20, p = .05). Gf is the ability
controlled mental operations to solve novel, “on-th
2005). Given that Gf is not one of the five factors
as being strongly linked to reading achievement, th
reflect the research. However, it should be noted t
correlation between Gf and PSSA was very low, it wa
strong link between the two.

Crystallized intelligence (Gc) is a person’s acqui
language, information and concepts of a specific cu
application of this knowledge (McGrew, 2005). Gc wa
significant connection to PSSA scores (.19, p = .05
contrast to the literature indicating that Gc has t
passage comprehension (McGrew et al., 1997).

Auditory processing (Ga) is an ability that repres
which an individual can cognitively control the per
information including the abilities to analyze, man
synthesize sound elements (McGrew, 2005). Auditory
phonological awareness, plays a significant role in
(McGrew; Snider, 1997). The results of the current
a relationship between Ga and PSSA scores (.12, p =
the literature; however, the extremely limited samp
conclusions from being drawn. Auditory processing i
represented on the Wechsler Intelligence Scale for

(WISC-1V), the intelligence battery used to assess

61
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would enhance the
is the only specific
significant relationship
to use deliberate and
e-spot” problems (McGrew,
cited in the literature
is finding does not
hat because the

s not indicative of a

red knowledge of the
lture, and/or the
s not found to have a
). This finding is in

he strongest effect on

ents the extent to
ception of auditory
ipulate, comprehend, and
processing, specifically
reading development
study did not demonstrate
.05) and do not support
le size of 5 prevents any
s not adequately
Children — Fourth Edition

the majority of the



subjects. Only those subjects who were administered
of Cognitive Abilities — Third Edition (WJ-111) wer

representation of Ga.

Short-term memory (Gsm) is the ability to apprehen

awareness of elements of information in the immedia
2005). It is one of the CHC abilities that is conne
achievement, according to the literature (Flanagan
no link to PSSA scores in this study (-.05, p = .05

Visual-spatial abilities (Gv) are involved in the
retrieval, and transformation of visual images (McG
known to play a significant role in reading (Flanag
this study, Gv showed no relationship with PSSA sco
is consistent with the research.

Long-term storage and retrieval (GIr) involves the
consolidation of new information in long-term memor
later fluently retrieve the stored information thro
2005). GlIr is one of the five CHC abilities that is
achievement. More specifically, skill on tasks of r
considered to be very important during the elementa
2008). There was not a significant relationship be
(.13, p = .05); however, similar to Ga, the subject
preventing any ability to generalize results. As me
the WISC-IV does not tap into Glr and, subsequently
administered the WJ-III provided the only data for

Processing speed (Gs) represents the ability to au
fluently perform relatively easy or overlearned cog
when high mental efficiency is required (McGrew, 20
significance with relation to PSSA scores (.04, p =

contrary to what is indicated in the literature bec
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te situation (McGrew,
cted to reading
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).

generation, storage,
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an et al., 2008). Within

res (.08, p = .05), which

storage and
y, and the ability to
ugh association (McGrew,
related to reading
apid automatic naming is
ry years (Flanagan et al.,
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size was only 5,
ntioned previously for Ga,
, those subjects who were
this factor.
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nitive tasks, especially
05). Gs did not reveal any
.05). This result is

ause Gs has repeatedly



been found to be linked with reading achievement an

important during the elementary school years (Flana

Internal Threats to Validity

There may have been a history effect that influenc

this research study. Explicit instruction in the re
curriculum, as well as through Title 1 or special e
the reading skills of some students, particularly t

at the time of DIBELS administration in kindergarte

External Threats to Validity

The generalizability of this study is significantl
different reasons. First, the subject size of 69 is
was geographically restricted to a large, suburban
Southwestern Pennsylvania which restricts generaliz

urban or rural school districts.

Restriction of Ranges

The unusual findings of this study may also be due

restriction of ranges. Of the 56 students who were
scored Below Basic or Basic on the third grade PSSA
specially designed instruction, the students were n
proficiency in reading. Add to that number the five
students who scored in the Below Basic or Basic ran
half of the total sample unable to read proficientl
limited to those students referred for psychoeducat
reading problems, the range of reading skills was a
outset of the study. It may be that those students
readers were subsequently unable to develop the nec

proficient readers, even with intensive remediation
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d is particularly

gan et al., 2008).

ed the results of
gular education
ducation may have improved
hose who were poor readers

n or first grade.
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small. Second, the sample
school district in

ability of the results to

to effects from
in special education, 31
, indicating that despite
ot at a level of
regular education
ges, which results in one
y. Because the sample was
ional evaluation due to
Iready limited at the
who were initially poor
essary skills to become

(Matthew effect).



Implications for Future Research

Given that there are several recent studies that ¢
to be an accurate predictor of later reading achiev
amount of evidence that utilizing CBM is an effecti
Future studies should continue to expound upon the
the early prediction of later reading skills is an
districts attempting to remediate struggling reader
especially useful given the pressure to produce pro
been incurred by districts as a result of No Child

Despite the sparse findings of this research study
beneficial for future studies to examine CHC abilit
of later reading achievement. A larger sample size
representation of the broad CHC abilities may produ
those of the present study. If future research deem
an accurate means of identifying reading deficits a
progress, it may be prudent to apply the same metho

Summary

The preceding chapter discussed three different mo
reading achievement on the third grade PSSA. First,
level of education were examined as predictors, non
to be linked to third grade PSSA scores. The second
Phoneme Segmentation Fluency measure as a predictor
no connection with PSSA scores. The third predictio
addition of Cattell-Horn-Carroll specific cognitive
they enhanced the prediction of PSSA scores. Result
abilities did not predict PSSA scores. History was
validity due to the instruction that students recei
psychoeducational evaluation and DIBELS in kinderga

the PSSA in third grade. Generalizability of result
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validity because of the small sample size and restr icted geographic location

of the sample. Restriction of ranges was a probable factor in the outcome, in
that the majority of the students were in special e ducation, and half of the
sample was not proficient on the PSSA. Suggestions for future research
include the same type of study with a larger sample size and better
representation of CHC abilities. As well, a similar study could be completed

to predict math outcomes.
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Seneca Valley School District

Mmald I Tylinski, Ed 1. Administration Center
TR ’ 124 Senecn Scheal Rad
superintendent Blarmony, PA_ 16337-0134
PIONE: {724} 452-64141)
TAN; {724} 4326105

Movember 12, 2008

s, Kathlesn Wichalson
TIA Cresswvek Court
wexford, A 1504940

Mear hds. Michalson;

[ have reviewed your request to utilize archived student inlormation/data in the completion ol
yvour doctoral work and dissertation study &t Indiana University of Pennsylvania. [ understand
that the data to be collected will include DIBELS and 1O, scores of kindergarien and fimst grade
students, gs well as (heir PRSA reading scores (rom thind grude. The information b be obloined
will invalve kindergarien and lirst grade students Trom the 200502, 2004005, and 2000500
schon] vears,

Becansc the data that vou are requesting is archival in nature and not new data that will be
collected from stukents, T grant vou permission W olilize this data under the condition that no
Seneca Valley School District student will be identitiable as a result of your use of this data.

| am confident that the results of yvour study will assist the Sencea Yalley Schoel District in
providing an improved educational program for our students. | may ask you to present vour
findings to members of the admimistrative team once your study has been completed.

Giond Tuck with vowr prject. T look Torwand wo reviewing your resalls,

Sincepe]v.
~ /[ _

Donald J. 1ingki, Ed.D
Superintendent
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Variable

PSSA

Score

PSSA
Score

1.000

69
-.020
.856
69
-.052
636
69
.185
.052
69
1977
.039
69
-.047
640
64
.082
400
69
126

776

.120

782

Sex

-.020

.856

69

1.000

69

.081

493

69

.077

446

69

.007

.947

69

-231 7

.030

64

.008

.941

69

.333

468

.632

157

.052

.636

69
.081
493

69

1.000

69
.001
.995

69
132
.185

69
126
227

64

2427
.018

69

.667

147

-.316

480

69

.077

446

69

.001

.995

69

1.000

69

252 7

.003

69

282

.002

64

157

.073

69

.105

.801

5

.600

142

5

Gt Gsm
197 7 -.047
039  .640
69 64
.007 -231 °
947  .030
69 64
A32 126
185 227
69 64
2527 282"
003  .002
69 64
1.000 .182°
.042
69 64
182 © 1.000
.042

64 64
2427 060
006 511
69 64
222 105
603 .801
5 5
949 © 000
.023  1.000
5 5

75

Gv Glr_
082  .126
400 776
69 5
.008  .333
941 468
69 5
2427 667
018  .147
69 5
157 105
073 801
69 5
242 7 222
006  .603
69 5
060  .105
511 .801
64 5
1.000 -.105
.801
69 5
-105  1.000
.801

5 5
400  .105
327 801
5 5

Mother's  DIBELS
S8 & Edie.  score
120 .039 086  -.072
782 692 446 511
5 64 60 69
632 .066 -.048 .067
157 535 .690 .566
5 64 60 69
-.316 .036 215 420"
480 726 .067 .000
5 64 60 69
.600  .058 071 278 "
142 518 486 .005
5 64 60 69
949 © 244 " .058 2117
023 .006 .566 .031
5 64 60 69
.000 .087 171 243"
1.000  .352 .107 .017
5 59 56 64
400 2127 179 2587
327 021 .085 .010
5 64 60 69
105  -.316 000  -.252
801  .448 1.000 .568
5 5 5 5
1.000 -.400 -.120 598
.327 782 .166
5 5 5 5



Mother's
Educ.

=]

n

DIBELS
Score

=]

.039

.692

64

.086

446

60

-.072

511

69

.066 .036
.535 726
64 64
-.048 215
.690 .067
60 60
.067 .420 "
.566 .000
69 69

.058 .244 "
518 .006
64 64
071 .058
486  .566
60 60
278" 211"
.005  .031
69 69

.087

.352

59

A71

.107

56

243

.017

64

76

212 ¢

.021

64

A79

.085

60

.258*

.010

69

-.316

448

5

.000

1.000

-.252

.568

-.400

327

-.120

782

5

.598

.166

1.000

64

.000

.994

55

122

.233

64

.000

.994

55

1.000

60

.162

.164

60

122

.233

64

.162

.164

60

1.000
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