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Abstract
Students with emotional behavioral problems, paldidy those with Attention Deficit
Hyperactivity Disorder (ADHD), experience a varietiydifficulties in the areas of academic
achievement and educational outcomes. As eapyesshool, difficulties in the attainment of
pre-academic skills and appropriate behavioralrobate evident. The purpose of the present
study was to identify whether there is a pointimnet at which academic achievement measures
and ADHD symptoms become significantly correlated isample of preschool children
identified as at-risk for ADHD who also receivedarvention. Correlation and hierarchical
multiple regression analyses across three timegtmand parent ratings of social skills and
direct observation variables were moderately cateel with measures of early reading and
readiness skills. In addition, these variables pesdicted performance on measures of early
reading and readiness skills. Support for the thgses that differences would be found in the
strength of the relationships between the variahdetsime increased and ADHD symptom
variables would account for the greatest amountigfince in the prediction of academic

achievement variables over time was not found.



Predictability of ADHD Behavioral Symptoms:
A Follow-Up Examination in At-Risk Preschool Chialr

The term emotional behavioral problem describeareay of difficulties experienced by
children who may exhibit problems with emotion, &eior, or a combination of both (Kaufman,
2005). In the year 2010, approximately 4% of aleitdin the United States between the ages of
4 to 7 were reported by a parent to experiencesir minor difficulty with emotions,
concentration, behavior or social skills (Fedenatagency Forum on Child and Family
Statistics, 2012). Children with emotional beha&igroblems have been found to evidence
poorer outcomes than students in other disabifitggories in the areas of education,
employment, and social relationships, both witluhaol and subsequent to schooling (Jolivette,
Stichter, Nelson, Scott, & Liaupsin, 2000; New @@ Commission on Mental Health, 2003).

Emotional behavioral problems are prevalent evearay children of preschool age.
Disparities in prevalence rates were examined hiyalRd colleagues (2005) in a large, diverse,
at risk sample of children enrolled in Head Stattisgs. Results revealed prevalence rates to
vary depending upon the measures, informant tygdecatzoff points used. Rates ranged from as
low as 1% to as high as 38% (Feil, Small, Forn8ssna, Kaiser, & Hancock et al., 2005). A
review of common emotional behavioral problemsresphool children by Egger and Angold
(2006) reported the prevalence rates of any disdyge across four studies including non-
referred samples to range from 14% to 26.4%. Humaton in the aforementioned rates is due,
in part, to differences in the definitions, diagmosriteria and methodology used in defining and
diagnosing disorders (Egger, Kondo, & Angold, 2006pnsequently, the examination of
E/BD’s within preschool age children can be chajlag. Nevertheless, these data show that

children experience emotional behavioral problemealy as preschool and that such children



are placed at risk for future difficulties in furanting. Given such data, this is an important area
to examine in order to improve future outcomessiaeh children. One particularly prevalent
emotional behavioral problem children experiencattention Deficit/ Hyperactivity Disorder
(ADHD).
ADHD: Definition, Prevalence, Comorbidity and Outcane

ADHD is defined as a developmental disorder charad by a persistent pattern of
inattention and/or hyperactivity, impulse contfokgetfulness and distractibility (American
Psychological Association, 2000). Estimates fortADin school-age children have been
reported to range between 3% and 7% (American Psygital Association, 2000). In order to
meet criteria for a diagnosis of ADHD, accordinghe Diagnostic and Statistical Manual of
Mental of Disorders, @ ed., text Revision: (DSM-IV-TR), six or more sytams of either
inattention or hyperactivity must be present foleast 6 months and to a degree that is
disruptive and developmentally inappropriate (Aroani Psychiatric Association, 2000). Aside
from the requirement that age of onset for the hagtere impulsive subtype occur prior to age
7, little descriptive information on ADHD in thegschool age population is discussed in the
DSM-IV-TR manual (Connor, Edwards, Fletcher, BaBdskley, & Steingard, 2003). Despite
this lack of detail and guidance specified in @west version DSM-IV manual on symptom
presentation in preschool children, impairmentis tige group due to ADHD is evident given
the aforementioned prevalence rates.

Research to date has indicated ADHD to be a chidisarder, typically diagnosed in
childhood and often persisting into adulthood (Beyk2006). Studies have also suggested 35%
to 80% of those diagnosed with ADHD in childhooahtoue to experience difficulties related to

the disorder into adolescence (Barkley et al., 1880shaw, 2002). It often results in functional



impairment in many areas of life including homéyaa, work and interpersonal relationships
(American Psychological Association, 2000). FoHopvstudies of children with ADHD have
indicated that by adulthood, such children havelbasl education, achieved lower grades, failed
more courses, were retained more frequently, fadegtaduate more often, and received
education services more often than peers in cogtmlps (Barkley et al., 2006; DeShazo Barry,
Lyman, & Klinger, 2002; Mannuzza et al., 1993, 199/ iss & Hechtman, 1993).
In addition to impairment in functioning, comorligis also common, with reports of almost
one-third children with ADHD also having more thame other condition (Centers for Disease
Control, 2011; National Institute of Mental Heal#®12). Many of the co-occurring conditions
include other emotional behavioral problems sucbpgmositional defiant disorder, conduct
disorder, anxiety and depressive disorders oftexi@, 2000; National Institute of Mental
Health, 2003).

According to a study examining data from the 28@fional Survey of Children’s
Health, 46% of children with ADHD were reportedthgir parents to also have a learning
disability, 27% also had conduct disorder, 18% also anxiety disorder, and 14 % also had
depression (Larson, Russ, Kahn, & Halfon, 2011udigs have shown students with ADHD and
comorbid internalizing and externalizing disordergvidence more homework problems than
students with ADHD alone according to parental ref®ooster, DuPaul, Eiraldi, & Power,
2012). Data on comorbidity of ADHD in the preschpopulation has been reported in the
findings from the Preschool ADHD Treatment StudgTB) (Posner, Melvin, Murray, Gugga,
Fisher & Skrobala, 2007). As much as 70% of teample exhibited comorbid disorders, with
approximately 52% with Oppositional Defiant Disord24.7% with communication disorders

and 17.7% with anxiety disorders (Posner et aD,/20 Clearly, the difficulties associated with



ADHD can profoundly impact future outcomes for dnén. Among the many areas of
functioning impacted by ADHD, academic achievensggears to be most concerning and
pertinent area to address given the impact ditiiesilin this area can have on future outcomes
(DeShazo Barry, Lyman & Klinger, 2002; DuPaul, 20Bfick, Kamphaus, Lahey, Loeber,
Christ, Hart, & Tannenbaum, 1991; Lonigan et 899; Lowe & Feldman, 2007: Massetti et al
2008).

Studies have also examined the existence of legdigabilities (LD) among students
with ADHD and found that prevalence rates vary daelr@g on the definition used to
characterize LD (Frick et al., 1991). When a sti@achievement discrepancy model was used
to determine LD, Hinshaw (1992) found only 15 t@®6f students with ADHD had comorbid
LD. This percentage was far less than the 50 % 80erlap found when a looser definition for
LD was used. A study by DeShazo Barry and colleaguso examined LD among students
with ADHD. Using a discrepancy model that accodrfte regression to the mean, 24% of
students with ADHD had a comorbid diagnosis of LExen when the sample of participants
was examined without a diagnosis of LD, students WDHD continued to score below
predicted levels in all academic areas. Thesedlajgest that despite this variation, a
substantial amount of the achievement related impat in students with ADHD is a result of
behavioral disruption, poor attention control, alder aspects of ADHD that interfere with
academic learning. Hinshaw (1992) also conclutdatiduring the early and middle childhood
years, a sizable and important relationship existazeen hyperactivity-inattention and
underachievement specifically in the area of regdiBimilarly, attention problems also have
been found to mediate the relationship betweeneanadachievement and an array of problem

behaviors in adolescents (Barriga, Doran, Newetiyiidon, Barretti, & Robbins, 2002). These



findings speak to the unique role that difficultittwattention and hyperactivity have on
academic performance. Given the long term outcarh@$HD and the presentation of
symptoms at an early age, a body of research isgamgeon the presentation of ADHD within
the preschool population with the ultimate goalaioring areas of prevention and intervention.
ADHD and Preschool-Aged Children

The majority of children diagnosed with ADHD aréereed for services during their
elementary school years (American Academy of Pecdsat2001), and current treatment
guidelines and research focus is primarily on tttesl age child (Connor, 2002; Pelham, 2004).
Despite this focus, it has become quite apparetitaditerature that preschool-aged children are
experiencing difficulties with ADHD as well as ottemotional behavioral problems (Egger,
Kondo & Agnold, 2006). Prevalence rates for ADHDpreschool children have been reported
to range from 2% (as diagnosed by primary careipiays) to as much as 59% among children
in clinical samples (Connor, 2002). Such a widegeain rates speaks to the difference in
diagnostic methods used across samples and inates8g Connor, 2002; Egger, Kondo
&Agnold, 2006). Pelham (2004) reported prevalerates for ADHD symptoms in this
population across studies to range from 2% to 16fwever, the DSM-IV-TR (APA, 2000)
states that the age of onset for the hyperactiymiigsive subtype occurs prior to age 7 and
literature has documented the diagnosis of ADHDhidren of preschool age to be a valid
diagnosis (Lahey et al., 1998; Posner et al., 200herefore, it is without question that a large
portion of children exhibiting ADHD symptoms can identified during the preschool ages and
these children are at risk for future difficultiesmany areas of functioning (Barkley, 1997;
Campbell, 1995; Lahey, 1998; Posner et al., 208l)pugh diagnosis in this age group is

challenging (Connor, 2002).



The preschool years are a period of time whera&ml learn the foundational academic,
social, and behavioral skills that set the stagéafer learning. Children are expected to acquire
beginning skills in literacy, math, and languagepay attention, interact appropriately with
teachers and peers, and follow rules. When chldmn’t master these skills, or exhibit
behaviors that interfere with the acquisition ch@emic skills, they are deemed at-risk for future
difficulties in later schooling (Spira & Fischeld@5). Behavioral symptoms of ADHD in
children of preschool age present as restlessbhess up and always on the go, acting as if
driven by a motor and frequently climbing on thiriBarkley, 2006). While many of these
behaviors appear to be typical of the average poedchild, such behaviors in the preschool
child with ADHD are much more frequent and disrueti Teachers of such children often report
difficulty managing their behavior, and these cfelidare often asked to leave their preschool,
placing them at further risk for future academiiiclulties (DuPaul et al., 2001; Weyandt,

2007). ltis in these early years that achieverddhtulties begin for many children for whom
ADHD is a concern.

The diagnosis of ADHD during the preschool yeamififscult because such behaviors
(i.e. inattention, impulsivity, and overactivityjeacommon for children of this age group (APA,
2000; Connor, 2002; Palfrey, Levine, Walker & Stdh, 1985; Pelham, 2004; Posner et al,
2007). However, ADHD symptoms have been foundetstable over time and children
diagnosed in preschool have been found to contmegperience functioning impairments into
elementary school (Lahey, Pelham, Loney, Kipp, Bhit) Lee et al., 2004). Lahey, Pelham,
Loney, Lee and Wilcutt (2005) examined the stapdit ADHD subtypes over a period of eight
years and found that the number of children whogritgria for ADHD declined over time and

there was instability in subtype persistence oveet Results of the assessment of the stability



of ADHD in The Preschool Attention-Deficit/Hyperaadty Disorder Treatment Study (PATS)
revealed ADHD be stable with high severity and impant in children with moderate
symptoms within this age group (Riddle, Yershovazaretto, Paykina,Yenokyan, Greenhill et
al., 2013). Further examination of the connectioetsveen early behavioral symptoms of
ADHD and future outcomes, particularly in the aoé@academic achievement, is imperative. It
is therefore important to examine whether diffimdtin early learning serve as a discriminating
factor in identifying preschool children who displdifficulties associated with ADHD and who
may grow up and continue to have difficulties assted with the disorder.

While there is a substantial amount of researchdimaports the connection between
ADHD and academic skills in the elementary sch@edapopulation (Frick et al., 1991;
Hinshaw, 1992), the literature base examiningrlgtionship in the preschool population is
developing (Spira & Fischel, 2005). Studies hawaws preschool children who exhibit
hyperactive and other problem behaviors to evidgooger reading skills, lower mathematics
achievement, lower scores on measures of overatleanic achievement, and are more likely to
receive special education services than peers {Lethal., 1998; MacDonald & Achenbach,
1999; Massetti, Lahey, Pelham, Loney, Ehrhardt, eéeal., 2008; Shelton et al., 1998).
Existing studies also demonstrate a link betweely @DHD symptoms and poor emergent
literacy skills (DuPaul, McGoey & VanBrakle, 20(Relton & Wood, 1992). For example,
various authors have posited that ADHD behaviothénpreschool years impede the ability of
preschool children to develop early literacy skillaus placing them at risk for future reading
difficulties, although there have been conflictnegults regarding this specific relationship
(Lonigan, Bloomfield, Anthony, Bacon, Phillips & ®ael, 1999; Velting & Whitehurst, 1997).

There appears to be a changing pattern of sympteseptation in children with ADHD



as they develop. Symptoms of hyperactivity andulsipity are more common among preschool
aged children, while difficulties with attentiomtto become more evident during the formal
school age years (Barkley, 1998). This changirttepahas implications for academic
achievement in the school setting. Research stgytiedt preschool children with symptoms of
ADHD enter elementary school at risk for acadensitie@vement difficulties (DuPaul et al,
2001; Mariana & Barkely, 1997). These childrenrae likely to be behind their peers in
academic readiness skills and exhibit symptomsithéde their readiness to learn (Barkley,
2006; Barkley, Shelton et al., 2002; Mariani & Blask 1997; Shelton et al., 1998). Research by
Mariani and Barkley (1997) indicated that childweith ADHD had more significant delays in
the acquisition of basic academic achievementssi@ilading and math) compared to community
controls. Investigators in this area have caltedudrther examination into the patterns of
emotional and behavioral problems that have the ambgerse effects on early learning and
adjustment of at-risk preschool populations (FamtyBulotsky, McDermott, Mosco, & Lutz,
2002). Understanding the ways in which behavisspeiated with ADHD impact functioning in
various domains, such as academic achievemenhetprpractitioners to develop interventions
targeted for different age groups. Interventiargéted to the preschool age are critical because
research suggests that once ADHD symptoms in @lpwesage child become severe enough to
warrant diagnosis, there is a higher likelihood thair behavior will develop into a persistent
disorder (Barkley, Shelton, Crosswait, Mooreholdetcher, Barrett et al., 2002). Additional
research is needed to further clarify the impaddDHD symptoms in preschool and how these
symptoms impact academic skills development anteaement.

Given the prevalence of ADHD among preschool amdaicage children and the

characteristic difficulties of the disorder, futudéficulties with academic achievement are



evident for many children within this populatiolt.is apparent that such future risk necessitates
further exploration into the mechanisms by whichyedifficulties associated with ADHD

impact academic achievement (Spira & Fischel, 200%)s is particularly important within the
preschool population where there is often a focusarly intervention.

ADHD and Academic Achievement

For most students with ADHD, entrance into elemgnsahool initiates an array of
difficulties both behaviorally and academicallhis transitional period, often from
preschool/kindergarten to first grade, brings wtitemands and expectations different than
those in the previous setting (Campbell, 2000)e $thool environment has been suggested to
have the greatest impact on children’s ADHD symg@Buarkley, 2006). It is at this time that
students are expected to demonstrate the abilgit &dill, attend to the teacher and peers, obey
commands, control impulses, cooperate with otlegganize things, as well as share and play
with peers. These are all behaviors that may pdaffieult for the child with ADHD, due to the
unique symptoms of the disorder (Barkley, 2008)addition to the behavioral demands,
students in formal school are faced with increas®ghitive and academic demands as they
move through elementary school, further compountheglifficulty (Barkley, 2006; Campbell,
2000).

Academic underachievement and poor academic peafarenare some of the most
prominent features associated with ADHD, with u8@8%6 of students with ADHD exhibiting
academic difficulties (Barkley, 2006; Cantwell & Ba, 1991; Hinshaw, 1992; Loe & Feldman,
2007). The literature has indicated such studen¢éxperience lower grades, have higher rates
of significant academic failure, and lower scorasstandardized tests than comparison samples

(Barkley, DuPaul & McMurray, 1990; Casey RourkeD&l Dotto, 1996; DuPaul, McGoey,
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Eckert & VanBrakle, 2001; Hinshaw, 1992a, 1992brisiaa & Barkley, 1997; Rapport, Scanlan
& Denney 1999). Studies have also shown that theersevere the symptoms of ADHD the
more adverse the educational outcomes (DeShazpy, Bgman & Klinger, 2002).
Approximately 20 to 25% of children with ADHD aii&dly to have a reading disability,
(Dykman & Ackerman, 1991; McGee & Share, 1988; Sehtlikeman, Biederman, Sprich-
Buckminster, Lehman, Faraone, & Norman, 1992) wkthbe the primary academic area
within which the present study focuses.

ADHD has been found to be the most common comatisiorder among children
diagnosed with a reading disability with correlasdetween measures of ADHD and reading
ranging from .20 to .40 in school age samples @dfitlet al, 2001; Wilcutt & Gaffney-Brown,
2004). Importantly, early studies of school agidecén with ADHD have found children
identified as hyperactive in preschool to have pooeading scores and significantly higher rates
of reading disability at age 15 than the other geo{McGee, 1991). In addition, children with
inattentive symptoms at first grade showed poaading outcomes in fifth grade (Rabiner et
al., 2000). Massetti et al (2008) found that al@idwho met modified criteria for ADHD
inattentive type had significantly lower readin@isgs over an 8 year period than comparison
children. Those children who met modified critedloacombined and hyperactive impulsive
subtypes did not differ significantly on readingses from comparison children (children were
ages 4-6 when first diagnosed with ADHD). Thigifimg speaks to the differences found in the
academic difficulties associated with each of ti#EHD subtypes. Also of importance in the
discussion is the difference in the strength ofrtlationship between the different subtypes of
ADHD symptoms and reading skills as well as théed#nce in the strength of the relationship

between reading ADHD symptoms and specific readkils.
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Willcutt et al., (2007) examined whether readingalueesses were more strongly
associated with inattention than hyperactivity-ingputy and whether measures of pre-reading
skills related differentially to measures of ADH&x fa sample preschool children. Findings
based on regression analysis revealed that higtemen scores were independently associated
with lower scores on all of the prereading measaneshyperactivity-impulsivity scores were
not significantly associated with any of the pragimg measuresEvidence has shown that
academic deficits are more strongly associated mwétiention symptoms than hyperactivity
(Fergusson & Horwood 1995; Massetti et al., 200&iRer et al 2000).

A substantial amount of the achievement-relatecaimpent in students with ADHD is a
result of behavioral disruption, poor attentionttol) and other aspects of ADHD that interfere
with academic learning (Hinshaw, 1992a, 1992b)r dfadents with ADHD, academic
intervention is often secondary to behavioral meation, frequently placing these students at
further risk for long-term difficulties (Barton-Amod, Wehby, & Falk, 2005; Wehby, Lane, &
Falk, 2003). Given the prevalence of academigdatiffies associated with ADHD and the early
presence of such behavioral symptoms, the presgiean are to be an important time to
examine and intervene.

Preliminary Research

A study by Kern and colleagues (2007) focused terwening early for preschool age
students who were identified as at-risk for ADHDe(K, DuPaul, Volpe, Sokol, Lutz, Arbolino
et al., 2007). Results of this study showed tlogt lzhildren enrolled in a parent education only
and those enrolled in parent education plus hordesahool interventions showed significant
improvement in pre-academic skills and behaviom(kat al, 2007). No differences over time

were found between the two groups. A preliminamestigation examining the relationship
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between ADHD behaviors and academic achievemehisrsame sample at the time of study
entry (Freeman, Shapiro, & DuPaul, & Kern, 2006)fd negligible to low relationships
between behavioral measures and academic achievemeasures. Little of the variance in
achievement in reading-related skills was explaimgthe behavioral variables specific to
ADHD. These results suggested that for this paldicsample of children, ADHD behaviors
were not strongly related to early academic outcomeasures, particularly in the area of
reading. In addition, results suggested that ADdyBptoms in preschool may not predict future
reading development. These findings are in contoggrevious research results in which
elementary-aged children with ADHD exhibited subsitd levels of academic skills difficulties
(Barkley, DuPaul & McMurray, 1990; Barriga et &Q02; Casey Rourke, & Del Dotto, 1996;
Frick et al., 1991; Hinshaw, 1992; Massetti et2008).

Possible explanations for the findings includedbeenands of the preschool environment
as well as the instructional contexts in whichyadademic skills are taught. During daycare
and preschool, children often learn through play smngs. Some preschool settings have
structured environments that are rich in mateaald manipulative items to enhance literacy and
learning and they may be less structured in thegages and patterns set up to promote literacy
and learning (Roskos & Neuman, 2002) but learnimgsdbccur through song and play. Such
settings may not require children to sit and attehde learning. Many factors contribute to the
connection between symptoms of ADHD and early liegrfor children of preschool age.
Despite the results of the preliminary investigatithere may be a later time when the
difficulties associated with the disorder and tegelopment of academic skills impact each
other.

Several limitations of this preliminary study wartanention. First, many of the

13



assessment measures used in the study did notlenchildren of preschool age in their
normative sample, making it difficult to make arsgamption about the results (American,
Education Research Association, 1999). Secondegttemmended sample sizes for the analyses
were not met for some of the variables examinelis limited the extent to which the study
were be able to detect statistically significarstutes. Third, the ranges of scores on some of the
academic achievement measures were restrictecdoe performance by some of the
participants, making any results related to thesasures questionable. The last limitation
concerned the use of a stepwise multiple regredsmmique. This technique relies on
statistical significance rather than theory or empl judgment when deciding which variables
to include in the regression equations. This netthfcentry has a tendency to inflate the value
of R-squared as well as bias p-values (Muijs, 2004yethese limitations, the results of the
preliminary study should be interpreted with cantio

Research to date has demonstrated a clear relationstween behavior difficulties and
academic achievement, particularly for elementahpsl age children identified with ADHD.
The results of the Freeman et al. (2006) study we@nsistent with other existing literature and
suggest a need to further examine this area. derdo gain further insight into the relationship
between behaviors related to ADHD and academicaement and its evolution as children
progress from preschool to more formal schoolihgg, important to examine the longitudinal
relationship between these behaviors as earlyesspool age and look more closely at how the
relationship develops over time. A longitudinaldst would add to the existing literature,
provide insight into a developmental pathway ofdacaic skills difficulties for children with
ADHD, and help to target prevention and intervem#dforts for children deemed at risk.

Purpose and Research Questions

14



The purpose of the present study was to identifgtiver there is a point in time at which
the relationship between academic achievement aehawviors associated with ADHD become
significantly more correlated. This relationshipsiexamined in a sample of preschool children
identified as at-risk for ADHD, as they progressi@ugh preschool and kindergarten. This
study is a follow-up to the preliminary study coothd by Freeman et al. (2006) using the same
sample as Kern et al (2007). One of the majoedkffices in the current study was that the
relationship was examined at later time points gsonths and one year), in order to provide
insight into the developmental progression of telationship over time

This study (a) compared the relationship betwedrabieral symptoms of ADHD over
time in a sample of children in preschool at theetiof study entry; (b) and examined differences
in the amount of variance in academic achievemerdunted for by behavioral outcome
measures at the time one, time two, and time thssessment points. More specifically, the
present investigation addressed the following tesearch questions and accompanying
hypotheses.

Research question oneWas there a change in the relationship betwebaweral
outcome measures and academic achievement measardsme for this sample of preschool
children? H1: It was hypothesized that the retetiop between behavioral outcome measures
and academic achievement would be stronger atthree than at time one and time two,
possibly indicating a point along the developmeptthway where these two sets of variables
became more strongly correlated. Studies examidaglemic achievement in elementary aged
students with ADHD have indicated that these sttglerperience significant academic
difficulties, and moderate correlations betweendvadr and achievement have been reported

(Barriga, Doran, Newell, Morrison, Barbetti & Rohbj 2002; Malecki & Elliot, 2002; Massetti
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et al., 2008; Rabiner et al., 2000). It was expethat correlation coefficients would progress
from the small to moderate range and from non Bagmit to significant across the time point
comparisons.

Research question two.Which single or combination of behavioral outcomeasures
accounted for the greatest amount of variancearptkdiction of academic achievement at time
three? H2: It was hypothesized that inattentiwoeh layperactive impulsive variables would
account for the greatest amount of variance imptlediction of academic achievement variables
at time three. Measures of inattention and hygetisicwere expected to be more significantly
correlated with measures of academic achievemehedater time points and inattention would
emerge as the strongest predictor, followed by ragiity (Fergusson & Horwood, 1995;
Rabiner, Coie and The Conduct Problems ResearahpG20O00; Massetti, Lahey, Pelham,
Loney, Ehrhardt, Lee & Kipp, 2008). It was alsgesgted that the reading achievement
variables on which participants in the preliminatydy performed low and that were excluded
from further analysis would emerge as significangliated to the behavioral outcome measures
of ADHD (inattention and hyperactivity variabledn the preliminary study, measures of parent
and teacher-rated social skills and direct obsematata were found to be the best predictors of
reading achievement and school reading. Howewertala restricted range in the performance
on many of the reading achievement measures exdnsnme measures were excluded from the
regression analysis. These variables were usegtianalysis as criterion variables and result in

additional predictors beyond those found in theimiaary analysis study.
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Chapter Two
Literature Review

Impairments in academic achievement have been notée literature as a secondary
symptom of ADHD and are well researched in middigdhood and adolescence. Though a
secondary symptom, impairment in the area of acadaanievement can have long term
negative outcomes for children and adolescentsstruggle with symptoms of ADHD. Studies
to date have primarily examined the relationshippveen symptoms of ADHD and academic
achievement concurrently (at a single time poin@itanultiple points in time using correlation
analysis, structural equation modeling, or multiyggression techniques (Arnold, 1997; DuPaul
et al., 2004; Fergusson & Hoorwood, 1995; Fergusdonwood, & Lynskey, 1993; Fergusson
Lynskey & Horwood,1997; Lonigan et al., 1999; Rabiand the Conduct Problems Research
Group, 2000; Velting & Whitehurst, 1997). In adloiit, the samples examined have been
children from non-clinical populations and havedissacher ratings of ADHD symptoms and
standardized measures of achievement alone inghalyses. Aside from primarily looking at
the magnitude of the relationship between measafrA®HD symptoms and academic
achievement, investigators have also been intet@steow this relationship changes over time,
and the predictive power of symptoms of ADHD in@aating for future educational
achievement (DuPaul et al., 2004). Results froeselstudies have been inconsistent depending
on the samples examined and the measures usesl amalhyses. This chapter discusses the
theories posited in examining the behavior-acadeetationship, reviews studies that have
examined this relationship in children from presahage through adolescence, and discusses

these findings as they relate to the present study.
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A number of theoretical models have been proptsedplain the development of the
relationship between behavior difficulties and amadt achievement, particularly in the area of
reading. Four general models have been proposgtebhavior difficulties occur because of
frustration resulting from academic difficultiecémemic difficulties precede behavior
difficulties), (2) behavior difficulties are a cauef academic difficulties (behavior difficulties
precede academic difficulties), (3) behavior difftees and academic difficulties are neither a
cause nor a consequence of each other, but slcararaon origin, and (4) lastly, there is a
bidirectional or transactional relationship betwéehavioral difficulties and academic
achievement (Spira & Fischel, 2005). Of these nmd&pira and Fischel (2005) conclude that
the model positing that behavior difficulties areaaise of reading difficulties appears to fit well
with ADHD symptoms and preschool-aged children.nilatudies in this area have examined
the role of ADHD symptoms and their relationshigetoly reading skills, however, the exact
reasons or causes for the relationship remain umkramd research findings have had
conflicting results.

The Developmental Course/Pathway of ADHD and Acadeim Achievement

The stability of ADHD symptoms over time has begamined by some studies,
looking specifically at whether early ADHD symptomar® still present at later points in time, as
well as whether symptoms of ADHD differ dependimpn age and maturation (Barkley, 2002;
Campbell, 2000; Rapport, Scanlan, & Denney, 19%&f&enberg & Campbell, 2007;
Willoughby, 2003). Various authors have examirtezidtability of symptoms from preschool to
adulthood and the symptom presentation of the desdras been found to differ during these
two developmental periods (Biederman, Mick & Fam®d2000; Lahey et al., 2005; Hart, &

Loeber, Applegate, & Frick, 1995). Studies in #nea of ADHD have begun to examine the
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developmental course and/or the developmental @atloivADHD, in an effort to better
understand later outcomes (Sonuga-Barke, Auerlézaexmpbell, Daley & Thompson, 2005;
Willoughby, 2003). Researches in the fields ofadlegmental psychology and psychopathology
have helped provide insight into the developmentagjression of ADHD (Campbell, 2000).

Campbell (2000) also discussed the multiple patlsveand developmental course of
ADHD from a developmental psychopathological pecsipe and posited that outcomes for
children with early signs of ADHD differ depending the types of symptoms, age of onset,
pervasiveness, severity and other risk factorss pérspective on ADHD and its related
difficulties seems necessary if progress is to bdemnin understanding the different
developmental pathways that children with such gpms follow from childhood to adulthood.

This research has provided some clarification eptfevious notion that early display of
externalizing behavior difficulties in children pfeschool age are at times transitory, and that
ADHD-related symptoms may dissipate by adolescéackscontinuity view) (Hinshaw, 1994).
Research focusing on this time point can help pl®wnformation on differing outcomes of early
symptom presentation of ADHD. If it is indeed tdase that a set of factors and symptoms is
related to differing outcomes, then specific ingaritons developed for these differing courses of
the disorder would be most appropriate. Hinsha®®4) also suggested refocusing the
discussion towards the predictability or coherenfdeehavior rather than a strict continuity
view, given the saliency of developmental changabaose with ADHD across major life
periods (e.g. infancy to childhood to adolescencadulthood).

Given the long-term outcomes of students expengnemotional behavioral problems
such as ADHD and the comorbid difficulties ofterpesienced by these children, especially in

the area of academic achievement, it seems imperatifurther examine the pathways by which

19



emotional behavioral problems such as ADHD develbpemains unclear as to whether the
relationship is unidirectional, bidirectional, ohether common causes underlie the relationship
between these variables (Hinshaw, 1992). Fewesuthve specifically examined the
longitudinal relationship between early diagnos€aH® and later academic achievement.
Conversely, there is a body of research indicatiag at some point in the early school years of
children with ADHD, many start to show academidlgieficits.

The Role of ADHD Symptoms and Pre-Reading Skills Delopment

In preschool, the acquisition of early reading$isks fundamental for later learning
(National Reading Panel, 2000). Many studies hlaae examined the relationship of symptoms
of ADHD and their role in the acquisition of eadgademic skills in preschool-aged children
(Arnold, 1997; Lonigan et al., 1999; Mariani & Bk, 1997; Massetti et al., 2008; Rabiner et
al., 2000; Velting & Whitehurst, 1997 Willcutt €t,&2007). The focus of which has primarily
been on the impact of symptoms on the developmenital pre- reading skills.

In a comprehensive review, Spira and Fischel (2@8&xally examined the literature on
the prevalence and stability of ADHD in the presahmpulation and its connection between
preschool ADHD symptoms and emergent literacy andliage skills development. The
authors delineated four major conclusions. Fhgtf the preschool age is a time of rapid
development of behaviors related to inhibition atténtion and a time when problem behaviors
begin to emerge. Second, children with behaviss®aated with ADHD are at risk for
development of negative outcomes and continuectdify, with ADHD only one of them.

Third, studies have developed mixed results abtether preschool ADHD is stable over time.
Last, studies show that preschool children with AD&te more likely to experience academic

difficulties in elementary school. While pre- r@agiskills and behavioral attributes were
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predictive of reading improvement in children wetkisting reading difficulties in kindergarten,
Spira, Bracken and Fischel (2005) found that hygtensy in kindergarten played a role in
children’s ability to show improvement in readimgthe second grade. Though the focus of the
Spira et al. (2005) study was not on preschoobicil, the findings suggested that difficulties
with hyperactivity in early schooling can interfexgh improvement in reading for children who
have both early difficulties in reading and sympsooh hyperactivity. These findings also
supported the theory that behavior problems amuaecof reading problems by interfering with
future acquisition of skills. Previous reseaicatthas examined the impact of learner
characteristics on intervention effectiveness amdames have shown that attention problems
among the primary learner characteristics thaticgract the effectiveness of literacy
interventions (Nelson, Benner, & Gonzalez, 200&ika & Fuchs, 2002). Taken together, these
studies suggest that even with mediation throutgrvention, ADHD symptoms impact future
achievement in reading.

Continuing to test a derivation of the theory thehavior problems are a cause of reading
difficulties in children of preschool age, Veltiagd Whitehurst (1997) posited that problems
with inattentive and hyperactive behaviors act asliators and impede the acquisition of critical
pre-reading skills that lay the foundation for tateading development. Children who have
difficulty attending and sitting still during timesghen critical early reading skills, such as
identifying letters and letter sounds are beingoudiced, may not acquire such skills. They have
difficulty paying attention or often display distiy®e behavior and miss opportunities to take in
what is being taught. Inattention and hyperagtithius act as risk factors for future reading
problems. Using structural equation modeling, ¢hesthors examined this relationship in 105

children of low socio-economic status (SES) wherated Head Start. Children were assessed
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in the spring of preschool and the spring of kiigdeten on a variety of emergent literacy skills.
In the fall of first grade, students were also ased using a number of standardized reading skill
subtests. Additionally, teachers completed a sined version of the Conner’s Teacher Rating
Scale-Hyperactivity Index at each of the three ss®ent time points.

The resulting best fitting longitudinal model didtrsupport the authors’ original
hypothesis that preschool hyperactive behavioesfierted with pre-reading skill development in
kindergarten or reading skills in first grade. Tgaths from preschool and kindergarten
hyperactivity to pre- reading and reading skillggveot significant and were dropped from the
model. However, a significant negative relatiopskas found in the bivariate correlation
between hyperactivity and reading skills in fireade, while no significant correlations were
found between inattention-hyperactivity symptomsgiieschool and kindergarten and pre-
reading skills in those years. The findings frdms study suggest that inattentive- hyperactive
symptoms are related to reading skills in firsdgrédut not with pre-reading skills in preschool
and kindergarten and that such symptoms at thit @ge do not interfere with pre- reading or
emergent literacy skill development.

In order to gain insight into the direction of tteationship between early hyperactivity
and later pre- reading and reading skills, thesleaas also tested alternative models. In one
proposed model, paths between hyperactivity inghr@sl and reading skills in first grade were
tested for significance. These proposed paths ma&réound to be significant and were dropped
from the model and did not lend support to the thed a direct relationship between early
hyperactivity and later reading skills developmeatso, attention was not found to mediate the
relationship between behavior and reading as ttreeiproposed (Velting & Whitehurst,

1997). Alternately, to test the relationship ie thpposite direction, another model was proposed

22



in which paths from preschool pre- reading skldyperactivity in kindergarten and from pre-
reading skills in kindergarten to hyperactivityfirst grade were also tested for significance.
Again, these proposed paths were not found todgrefsiant and found no support for the theory
that reading difficulties lead to problems withtteation and hyperactivity.

Overall, the results of this study did not suppbet hypothesis that early difficulty with
hyperactivity was related to the development ofngading and reading skills. It appears from
these results that a relationship between readitlg and hyperactive behaviors do not emerge
until first grade, particularly for this sampledtildren from low income environments (Velting
& Whitehurst, 1997). One such explanation offdsgdhe authors was that pre-reading skills
taught in Head Start and kindergarten did not dehiagh levels of attention and on task
behavior and did not impact reading skills acqiasit Pre-reading skills are often taught in the
context of free play with songs and toys and sinmalsticipating in such activities may help
children develop skills. As reading related tasksome more complicated in the higher grades
(moving from more perceptual to cognitive) the tielaship may strengthen. The latter notion
appears to be supported by the study’s resultsetierythere was no assessment of the types of
activities in these environments.

Additionally, the shift toward a curriculum thatnsore developmentally appropriate to
preschool and kindergarten classrooms was alsastisd by the authors. They posited that the
curriculum in these environments may have beensiedunore on the development of other
skills (e.g. social skills) rather than pre- readskills, and thus if pre- reading skills were aot
part of the curriculum, naturally no relationshipwid exist. Again, the authors did not assess
the demands of the environment or curriculum tosjoi® support for this explanation (Velting &

Whitehurst, 1997). Limitations of the study inckabthe homogeneity of the sample (only low
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income SES) and use of only a single measure of BQi$ed only the Hyperactivity Index of
the CTRS based on teacher ratings) which both timeitability to generalize the results.

Arnold (1997) noted the need for multi-method, mdiimensional assessment of the
relationship between externalizing behaviors aratlamic skills. The study used direct
observations, teacher ratings, global ratings bBl®r and standardized tests to assess this
relationship in a sample of 3 to 6-year old boysrfiow income backgrounds who attended day
care. The authors’ goal was to address limitatadr@evious literature in this area by
examining general academic development ratherukanry 1Q/achievement discrepancy as a
measure of academic difficulties. One particulamppse of this study was to examine the
potential mechanisms in the relationship betwedearealizing behaviors and academic
problems and the authors further hypothesizeddiffatulties with attention would mediate the
relationship, due to its unique relationship witbrdptive behavior problems. Similarly to
Velting and Whitehurst, this study focused on a Inoeome sample due to the high risk of both
academic and behavior difficulties within this ptaiion.

To assess emergent academic skills, children whrgngstered standardized tests of
expressive and receptive vocabulary and a lett@intasubtest. Measures of externalizing
behaviors included a global rating of children’sigel disruptive behavior as rated by teachers
and global rating of children’s behavior based deraminute observed sample of circle time by
trained undergraduate research assistants. Iti@ddhe graduate assistants coded attention by
observation of the presence of each child beingrowff- task during a 10-minute observation
of circle time, using a 15-second interval codingtimod. The academic skills measures assessed
were combined to form a composite measure of emesgmdemic skills. The data were then

analyzed using three different methods of cormegathe data: (1) an aggregate method
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(averaging observational and teacher report data fjpobal measure of externalizing behavior
and correlating it with an average of the standadlitests of emergent academic skills and
teacher’s global ratings of academic skills), @)elating observational data with objective tests
measures and, (3) correlating teacher ratingssoigiive behavior with standardized test
measures. In addition, the authors used a patgiten@chnique to determine if attention was a
potential mediator in the relationship betweenupsive behavior and emergent academic skills.
Overall, findings revealed externalizing behaviese related to emerging academic
skills across measures. Examining the results trardifferent analysis techniques revealed
that the aggregate method resulted in global rataigexternalizing behavior and emergent
academic skills being moderately correlated inrtbgative directionr(= -.59). Correlation
between observation data of misbehavior and obgtéist data (standardized measures) was -
.34, and the correlation between teacher ratingssofiptive behavior and standardized tests was
-.37. An interesting finding was that the relatbip between global measures of disruptive
behavior and academic skills was stronger for ottdddren than for younger children (e.g.
higher correlations for 6 year olds than for 3 yalds). Specifically, the correlation between
these measures for children ages 3 to 3.5 wasn@that for children ages 3.6 to 4.5 was .54.
Further, results of the path analysis in whichrditen was examined as a mediator in the
relationship found that attention correlated witthbglobal disruptive behavior (-0.64) and
global emergent academic skills (0.31). A moddlaating attention as a mediator in the
direction from academic achievement to disruptigbdvior was supported. However, support
was not found for a model in the opposite directishereby attention mediates the path from
behavior to academics. Contrasting these findmgsthose of Velting and Whitehurst (1997),

it appears that for this sample of low income dleitdages 3 to 6, early difficulty with emergent
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academic skills has the potential to lead to diffic with disruptive behavior through the
mechanism of making it difficult for children toyattention. Velting and Whitehurst (1997)
did not find support for this relationship betweeattention-hyperactivity in preschool and
kindergarten prereading skills, either concurremtlidead Start or kindergarten or
longitudinally.

This study was novel in that it was the first afkind to examine these variables in a
sample of children as young as 3. It gatheredirméthod, dimensional measures of constructs,
included observational measures, and examined ehawhin the daycare setting. Further
support for this pattern was evidenced by the exirey relationship between global measures of
externalizing behaviors and emergent academicsskith age in the sample examined in this
study (from low to strong). Like previous studitee limits of correlational and cross-sectional
analyses apply here, and the results should be taitk caution. Lastly, this study used a low
income sample of boys only, which also limits tleagralizability of the results. In contrasting
the two previously mentioned studies, Arnold (199vi}h Velting and Whitehurst (1997),
several differences in both procedures and readt®vident. Though both studies examined
children from low income backgrounds; the findifgsthe relationship between the behavioral
measures and achievement variables was not the same

In a similar study, Lonigan and colleagues (199@neined the overlap between problem
behaviors and emergent literacy skills in 44 preihamtly White (84.1%) preschool children
attending a child care center serving middle incéanglies and 41 predominantly Black
(95.1%) preschool children attending Head Startfeord lower income families. It was
hypothesized that lower levels of emergent litersialls would be more specifically related to

behaviors associated with ADHD (inattention) thamore general behavior problems (conduct
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problems and overactivity). Informal observatieosducted of the two preschool settings
indicated that the curriculum of the two settingsused on social skills and basic skill
development such as learning letters, numbers tangl Isook reading, however, they differed
with regard to the structure of activities. Theldie income child care center included more
teacher directed activities with children spendimgre time engaged in academic activities. The
lower income center, on the other hand, was maid-tdcused and children were engaged in
less academic tasks (Lonigan et al., 1999). Raaints in this study were administered
standardized tests of oral language, nonverballfpests, a variety of phonological skills tests
and tests of print knowledge. Additionally, preschteachers completed two behavior rating
scales, the Conner’s Teacher Rating Scale (CTR&)renKohn Social Competence Scale
(Lonigan et al., 1999).

Results showed behavior problems were associatidegs well developed emergent
literacy skills for children from both income graipEven after cognitive skills (non verbal 1Q)
were controlled for; there still existed a pattefrsignificance between behavior measures and
emergent literacy skills, though it was reducethe TTRS Inattention measure was found to be
most highly correlated with scores for both the kwd middle income group. However,
findings were different for the low and middle imge children with regard to the specific
emergent literacy skills associated with inattemti®Vithin the middle income group, higher
inattention reported by the teacher was assocwitidower performance on measures of oral
language, phonological memory, and lexical acc&ss.children in the low income group,
higher levels of teacher reported inattention wesoeaiated with lower phonological sensitivity
skills. Overall, the relationship between inattemtand other behaviors assessed by the authors

(e.g. social competence and rule following behayjiaras lower for the lower income group than
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for the middle income group. These results suggettere is a weaker relationship between
ADHD behavior symptoms and emergent literacy skdtschildren of low income backgrounds
than those from middle income backgrounds. Intamdithis study lends support to the
existence of an early relationship between behgwioblems and early literacy skills prior to
formal education and its presence regardless absoanomic status (Lonigan et al., 1999).

These findings are inconsistent with results fraevpus studies (e.g. Velting &
Whitehurst, 1997) that found stronger relationsligsghe low-income sample examined. These
differences may be related to differences in pdparia studied, differences in the measure of
attention used, and early home experiences. Tiy ty Velting and Whitehurst used only the
Hyperactivity scale of the CTRS while the Lonigdrak (1999) study examined the
Hyperactivity, Inattention and Conduct Problemdexaf the CTRS. In the Lonigan et al.
(1999) study, the CTRS Hyperactivity scale wastleagelated with the measures of emergent
literacy skills.

Despite these findings Lonigan et al. (1999) adsrddew limitations. One limitation of
note was the lack of structured observations optieschool environments. As previously
stated, the authors provide information that app&abe anecdotal regarding their general
impressions of these two environments. Withougtdel understanding of what occurred in
these settings, the ability to generalize is lichitéd\ second limitation noted by the authors is the
correlational nature of the study limiting the clustons made.

Taken together, these studies reveal that witherptieschool population, behaviors
related to ADHD can indeed impede and impact thyiadion of early literacy development.
However, inconsistent results have been found adhesstudies. In the elementary school

population the relationship appears to be stremgithewith higher correlations found for older
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aged students. Longitudinal studies with this pafan are needed to clarify the nature of this
relationship.
Longitudinal Studies

Studies that assess the nature of the relatiom&tipeen behavior difficulties and
academic skills over time, rather than at one fooiat, can provide stronger empirical evidence
of the relationship between these variables. 8t the area of ADHD have examined
whether children with ADHD have continued diffiaelt in the area of academic achievement at
later time points. A set of studies by Fergusswmh@lleagues (1993) using a large sample of
participants from New Zealand provided strong supfor a model supporting the path between
early attention difficulties and later difficultyithh academic achievement in early childhood,
adolescence and adulthood (Fergusson, Horwood,ni&ksy, 1993; Fergusson & Hoorwood,
1995; Fergusson Lynskey & Horwood, 1997). In #éofetup study (Fergusson & Horwood,
1995) the authors used similar procedures and ghtvet the path from early conduct problems
to later delinquency was only related to achievanttemough its association with attention
problems. Fergusson et al. (1997) showed thaéttigculties extend into young adulthood.

Rapport, Scanlan, and Denny (1999) replicateck#nker findings of Fergusson and
colleagues using a sample of 325 children betwleemges of 7 and 16 in Hawaii, but also
examined additional pathways (cognitive and behal)io Results revealed that the proposed
replication model that included the cognitive arethdvioral pathway mediated the relationship
between ADHD behaviors and academic achievemettt,tivese variables explaining almost
twice the variance in the explanation of acaderoitevement than the model from the

Fergusson et al. studies; 48% versus 83% (Rappalt 4999).
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Rabiner and the Conduct Problems Research Gro@®)2@ngitudinally examined
whether early attention problems predicted poaading and led to significant impairment for a
sample of 387 children. Teachers completed atterand hyperactivity ratings scales in
kindergarten, first, and second grade. The Chitédmtion Problems Scale was used in
kindergarten, and the ADHD Rating Scale was usdtemeasure in first and second grade.
Reading achievement in kindergarten was measuiad tige Letter Word Identification subtest
of the Woodcock-Johnson Psychoeducational Battenisded and at fifth grade, the Passage
Comprehension subtest was administered in adddidwetter Word Identification. Measures of
IQ, internalizing and externalizing behaviors, gagental involvement in education were also
administered to participants and teachers.

All dependent variables were included in the molelyever, only those predicting or
predicted by reading achievement were retainedarfinal model. Teacher rated attention, 1Q
and parent involvement in first grade remainedrasgiptors. Measures of kindergarten and first
grade overactivity and externalizing behaviors weast correlated, although significantly, with
reading achievement in fifth grade. Results reagdirst grade inattention to be negatively
associated with reading achievement, even aftarabng for kindergarten inattentiveness,
suggesting that having lower reading achievemedat &indergarten predicted an increase in
attention problems in first grade. However, gasne relationship was not found in second
grade. Inattention in second grade made an indkgpercontribution (although low) to fifth
grade reading achievement. To test the indepermd@tibution of attention ratings, the authors
repeated the path analysis without including temattention and found attention ratings to

account for only 6% more of the variance explaibgdindergarten and first grade reading.
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Of particular importance was the finding that thkative change in reading achievement
between kindergarten and first grade for highlyteraive first graders was statistically
significant (mean standardized scores declined #6&1to -.86) and in fifth grade the average
standardized scores for these children was stibtsuntially lower (-.71) than peers. Inattentive
first graders were also found to be three timesenlikely than peers to show a discrepancy
between their reading achievement and IQ. Therfqdrovides support for the model that
attention problems in kindergarten or early sclavelpredictive of later difficulties with reading
achievement.

Limitations of this study include the homogeneityttee sample. Participants in this
study were drawn from a larger study of childrethvdonduct problems. No data were collected
on whether participants had a clinically signifitamount of symptoms or met criteria for
ADHD. Also, as mentioned in previous studies, ghely did not include data on a control or
comparison sample.

In one of the largest studies examining treatmenADHD, the Multimodal Treatment
Study of Children with ADHD has extensively repartan the impact and outcomes of the
disorder on children and adolescent functioninga study comparing the long term impact of
treatment on the various groups of children as @ewto peers, Molina and colleagues (2009)
reported on the psychiatric, social and acadenmctfaning of adolescents with ADHD
compared to comparison peers (Molina, Hinshaw, SaanArnold, Vitiello, Jensen et al.,
2009). Using mixed effects regression models eramgioutcomes at 6 years and 8 years, the
researchers reported on the functioning of 579gpaints with DSM-IV Combined Type who
were a mean age of 8 and a half years old at basé€liomparison participants included 289

children with a mean age of 10.5 years and wemited at 24 months into the study. Of
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particular importance to the present study weredtlteomes related to academic achievement
which included standard scores in reading and mattme Wechsler Individual Achievement
Test (WIAT), teacher rated academic performancesasssed by the Academic Competence
subscale of the SSRS and grade point average, |ssdroaes and grade retention at the 8 year
assessment period. Findings revealed that oveaaticipants within the treatment groups
performed lower than comparison peers on all measofracademic functioning, even after
controlling for intelligence (Molina et al., 2009Y.his longitudinal study comparing outcomes
even for children with ADHD receiving treatment agReo the long term impact of the disorder
on academic achievement.
Studies Examining the Predictive Nature of ADHD Symtoms

Given the impact of ADHD symptoms on academic eafinent, a few studies have
examined the degree to which ADHD symptoms andrabksociated behaviors and skills
predict academic achievement. For instance, DeSlgsry, Lyman, and Klinger (2002)
examined the degree to which executive function @Hities and ADHD symptoms predicted
academic achievement in children with ADHD and ¢éhagthout. A sample of 66 children (33
with ADHD and 33 without) between the ages of 8 @ngbars of age, recruited from a variety of
settings, participated in the study. Of the staslenth ADHD, 30 met criteria for ADHD
Combined Type and 3 met criteria for ADHD Inattgatilype. All students with ADHD had an
independent diagnosis of ADHD and those without ADIiad never received a diagnosis of
ADHD or any other emotional behavioral problem.atidition, parent ratings were used to
confirm the classification of ADHD or non- ADHD kmsing clinically significant thresholds on
the DSM-IV ADHD Checklist and the Inattentive angigéractive-Impulsive subscales and the

Inattentive and Hyperactive subscale of the Belravidssessment System for Children-Parent
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Rating Scale (BASC). These ratings were combinddrin an ADHD severity index. The
measure used for academic achievement was the \WdodlécGrew-Werder Mini Battery of
Achievement.

Children in the ADHD group, those with a learnutigability and without a learning
disability showed a greater discrepancy betweezll@ttual ability and achievement than the
non-ADHD group. Using hierarchical stepwise mudéipegression, the investigators first
evaluated the extent to which the ADHD severityeigredicted academic achievement above
and beyond that of performance on measures of éxedunction (EF). A second analysis was
performed to examine if performance on the EF megspredicted academic achievement
above and beyond the ADHD severity index, for emddemic area. Results revealed that
ADHD symptoms accounted for a significant amounthef variance in all academic areas above
and beyond that of EF performance, whereas perfacenan EF measures only accounted for a
significant amount of the variance for the Mathansaand Basic Skills portions of the
achievement test used. A reported 15% to 21%eo¥#niance was explained in the prediction
of various academic subject areas, with 12% oW#reance in the explanation of reading
(DeShazo, Barry et al., 2002). However, strudtegaation modeling was used to examine the
extent to which ADHD symptoms and EF were equdllgative as predictors of achievement
when all variables were included in the modelwds found that the magnitude of the effect for
both models was equal, indicating that EF and ADdyBptoms are equally as good predictors
of academic achievement (DeShazo, Barry et al2R00hese findings support the conclusion
that as symptom severity increases, the level afl@mic achievement impairment increases, and
also suggest, as the authors note, the utilitikafrening the severity of problems rather than just

the current categorical system (DeShazo, Barry.,e2@02).
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Limitations of this study include the predomingrflaucasian and middle class socio-
economic sample, which limits the generalizabitifghese results. Additionally, the majority of
the sample of participants with ADHD (30 of the 83&Jd ADHD Combined Type and therefore
there was no potential for examining differencethese relationships by ADHD type. It may
have been that there were differences in the ogisliip between children with ADHD
Combined and Inattentive types.

Examining the relationship between attention prnoisl@nd academic achievement in a
sample of students ages 11 to 19, Barriga andamplies (2002) examined the role of attention
problems in mediating the relationship between pineblem behaviors and academic
achievement. Participants were students refeaea @alternative school for a variety of
disruptive behavior difficulties and poor interpamnal relations. Students were administered the
Wide Range Achievement Test, Third Edition, (WRAT&)proximately one month after
admission, and the primary teacher for each stuctenpleted the Achenbach TRF within one
week of the achievement testing.

The authors used correlations to estimate the etdemhich measures of problem
behaviors and academic achievement measures vaer@iaed. The Withdrawal, Somatic
Complaints, Attention Problems, Delinquent Behavaod Aggressive Behavior subscales of the
TRF exhibited significant correlations with academachievement measures. Multiple
regression analyses were conducted to assesddtienrghips between these behaviors and the
academic achievement measures, while controllingttention problems. Only attention
problems were found to be associated with uniquianvee in each of the academic achievement
measures. Consequently, attention problems weredfto mediate the relationships between

the other four problem behaviors and the acadeaficaement measures.
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Although both the inattention and hyperactive salescwere significantly correlated
with the academic achievement measures, multiglession analyses revealed the Inattentive
subscale to be a significant predictor of acadgrarformance while the Hyperactive-Impulsive
subscale was not (significant zero-order correfeti@nging from -.31 to .39) (Barriga, Doran,
Newell, Morrisson, Barbetti, & Robbins, 2002). Bkeaesults were consistent with previous
research by Frick, et al., (1991), but inconsisteitit research by Hinshaw (1992), who
concluded that for adolescents, attention doesnaaliate the relationship between delinquent
behavior and academic achievement, as it doeslohood.

What seems clear is despite the fact that ADHD@gms do explain some of the
variance in the prediction of academic achievemébete appear to be other variables left
unexplained in many of the previous studies. DljR&lpe, Jitendra, Lutz, Lorah, and Gruber
(2004) examined variables that would be potentiatligtors of academic achievement in
children meeting research criteria for ADHD. Thethers examined the contributions of
conduct problems, social skills, classroom beha@ond academic skills above and beyond that
accounted for by socio-economic status and etlynseiparately for academic subjects (math
versus reading) and definitions of achievement @easres versus report card grades). They
compared the prediction models of students meeéisgarch criteria for ADHD versus non-
ADHD students (DuPaul et al., 2004).

Participants in the ADHD group were 136 studentgrades one through four with a
mean age of 8.5 who were referred by their teadhsgso concerns of ADHD symptoms and
difficulty in reading and/or math achievement. tRgrants in the non-ADHD group were 53
students from the same schools, grades, and apmaitely the same mean age, but different

classrooms, who were referred by their teachebesgy average in terms of academic
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achievement and behavior. Participants in botliggavere further assessed to meet research
criteria for symptom presence and achievementasbess ADHD symptoms, the ADHD Rating
Scale-1V and Computerized NIMH Diagnostic Intervi®shedule for Children (Parent Version)
were used. Criterion measures of academic achienem reading and math were assessed
using student scores on the Broad Reading and Bviadld subtests of the Woodcock Johnson
lIl Tests of Achievement and students’ report cgrades.

The authors conducted separate hierarchical reigreanalysis for each of the criterion
measures (reading and math) and separate anatydasth students with and without ADHD.
The predictor variables used included teachersigatof ADHD symptoms as measured by the
ADHD Ratings Scale-IV Inattentive and Hyperactivétybscales, and conduct problems as
measured by the Conduct Problems subscale of tI&BAOther predictor variables used were
teacher perceptions of academic skills and achienenelated behaviors as measured by the
Mathematics, Reading/Language Arts, and Academablens subscales of the Academic
Competency Evaluation Scale (ACES) and teacheepé&ons of social skills as measured by
the Social Skills subscale of the Social SkillsiRaSystem (SSRS). Lastly, a modified version
of the Behavior Observation of Students in Sch@@@SS) was used to assess students’
classroom behavior during the academic periodsi@stipn.

Group differences were revealed in students’ agiment and behavior and found that
students with ADHD obtained significantly lower ses on the WJ-IIl measures and report
cards, and were also rated lower by teachers osumesmof academic and social skills. In
addition, students with ADHD were reported to degpsignificantly greater amounts of ADHD
symptoms and conduct problems and the two groufeseti in some respects on direct

observation measures.

36



Results of the hierarchical regression analysigézh of the academic criterion measures
revealed differences as a function of group andeéc content area. A better prediction was
found for reading than there was for math for bgrtbups of students, with only one of four math
models found to be significant, and all four of teading models were significant. The set of
predictors for math accounted for 11% to 15% ofvhieance and the set of the predictors for
reading accounted for 24% to 55% of the variancéd@h standardized test scores and report
card grades. Teacher perceptions of academis skill academic enablers as measured by the
ACES, inattentive symptoms, and direct observatairsff- task behavior emerged as the only
predictors of academic achievement. Limitationghed study included the sizes of both control
samples, which limited the ability to generalize thsults of this study to samples of non-
referred children. Second, there were differemcé&sES and ethnicity across groups, though the
authors conducted analyses to control for thesabas. Third, the cross-sectional design
obviously limits the conclusions that can be drdbased on the regression analysis (DuPaul et
al., 2004).

Lee and Hinshaw (2006) examined predictors of adelet functioning in a sample of
140 girls with ADHD and 88 girls without ADHD overfive-year period. At baseline,
participants were an average age of 9.5 years maderage of 14.1 years at follow up. It was
hypothesized that childhood inattention would pcettiwer academic achievement. Results of
the hierarchical regression analysis revealedanttn (as measured by parent or teacher rating)
to significantly predict academic achievement (&asured by a composite index utilizing the
Wechsler Individual Achievement Test-Screener mgaind math subtests)q{R .04, B = -.32,

p < .01), while hyperactivity (as measured by pateacher ratings) did not {R .00, B =-.05, p
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= .68). Correlations between the achievement measud the hyperactivity and inattention
measures were found to be -.39 and -.46, respécfivee & Hinshaw, 2006).

A study by Frick and colleagues (1991) comparedotiesence of academic
underachievement in a sample of 177 clinic refeb@ygk ages 7 to 12 diagnosed with ADHD or
conduct disorder (CD) (68 with conduct disorder atd with ADHD). The authors used the
typical regression discrepancy model whereby acadenderachievement was defined as a
discrepancy between expected level of achievennmasitated by 1Q) and actual level of
achievement (as indicated by standard scores eading and math achievement test) to
determine the presence of underachievement. Rdsulstudents with ADHD revealed that
when using this discrepancy model only the childugth attention deficit without hyperactivity
(ADD/WO) were similar to the normal control groupthe proportion of underachievement.
However, when using other discrepancy formulagftardnce of 20 points between full scale
IQ and achievement standard scores, or at leasttandard deviation below the mean), all
groups of children with ADHD showed a higher prdapmor of children underachieving than
those in the control group. For children with catid CD and ADHD, only ADHD was found
to be associated with academic underachievememtidong further evidence of a unique
relationship between academic underachievemenfBitD. Little difference was found in
achievement levels for the two subtypes of ADHDOdet al., 1991), lending support to the
theory that academic achievement is often an drddficulty for children with both subtypes of
the disorder.

In one of the largest studies to date to examiae@nic outcomes in young children
with ADHD, Massetti and colleagues (2008) assesisegredictive validity of ADHD

symptoms in a sample of children ages 4 to 6 oned year period. The authors posited that
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children meeting modified criteria for ADHD (predorately inattentive and combined types)
would have lower academic achievement in readimgnaath than comparison children.
Significant impairment was expected for childrethvthe predominately inattentive subtype
(Massetti et al., 2008). Diagnoses of ADHD waseblasn the NIMH Diagnostic Interview
Schedule for Children (administered to the mothed the Disruptive Behavior Disorders
Rating Scale (administered to the teacher) andinmgat in one area. Academic achievement
was assessed using the Letter Word ID, Applied IEne® and Dictation subscales of the WJ-IlI
Psychoeducational Battery. Longitudinal linearesgion was used to analyze the data. Results
revealed that after controlling for intelligencedasther covariates (e.g. age, sex, family income
and ethnicity) children with inattentive type hagrsficantly lower reading scores over the 8
year period than comparison children, while chidweth combined and predominately
hyperactive-impulsive type did not differ on reaglstores. Contrary to the authors’ hypothesis
that both children with inattentive and combinepetyvould exhibit problems in academic
achievement, only children with inattentive typ@wied such difficulties (Massett et at., 2008).
These results provide important information regagdhe differences in the relationship between
academic achievement young children with diffesgmhptom types of ADHD. The authors
highlight the importance of the findings for infamg treatment and academic interventions in
light of their findings.
Social Skills and Academic Achievement

Strong social skills have been found to be poditivelated to academic a achievement
(DiPerna & Elliot, 1999; Green Forehand, Beck, &¥p1980; Gresham & Elliot, 1990;
Wentzel, 1991; 1993), and early theorists havedhtite importance of the social process of

learning and development of new skills (Bandur&®719/gotsky, 1978). In particular, research
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by Wentzel (1993) examined the relationship betwsssmal and academic behavior in a sample
of sixth and seventh graders. Social skills weeasnred from peer and teacher ratings of social
behaviors and academic achievement measures wad ba grade point average and scores on
the Stanford Achievement Test. Based on a sefiesrcelation and regression analyses, results
revealed the behaviors were significantly related af importance to the present study was the
finding that pro-social behavior was the only sfigaint independent predictor of standardized
achievement test scores.

A more recent study by Malecki and Elliot (2002)sabased on the previous research of
Wentzel (1993) and examined the role of socialskil the prediction of academic achievement.
The authors found that social skills were bettedptors of academic achievement than were
problem behaviors such as inattention and hypeabthaviors. A sample of 139 third and
fourth grade students participated in this stu@igacher ratings of social skills and problem
behaviors were based on the Social Skills Ratirygse®h-Teacher form (SSRS-T) and academic
achievement was measured using the lowa Testssaf Béills (ITBS).

Correlations found from data collected from falfaring between the SSRS-T Problem
Behavior and the ITBS ranged from -.12 to -.39hwgiignificant correlations found with ITBS
Math and ITBS Total scores. When ratings on thR&S3-Academic Competence Scale were
compared to the ITBS, scores ranged from .49 tow@8 most all measures found to be
statistically significant. Of most relevance te fhresent study, are the correlations between the
SSRST Social Skills and the ITBS Total, Readingtiveand Language scores. In the fall scores
were moderately strong and ranged from .40 to Hdwever, in the spring, moderate
correlations were found between the SSRST Socids$id the ITBS Total, .39 and not the

content area scales of the ITBS. Comparison ofathand spring correlations also revealed
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moderate significant correlations between the SSB&dial Skills and the ITBS Math, Reading,
and Total score (.37, .31 and .41, respective\dhough exploratory in nature, the regression
analysis using fall to fall scores revealed the SSRSocial Skills accounted for a significant
amount of the variance in the prediction of the $r®tal score, with all three subscales of the
SSRS contributing 34% of the variance. When examgithe separate academic areas of the
ITBS, neither social skills nor problem behaviossated by teacher contributed significantly to
the variance, however, over 20% of the variand@eprediction of ITBS reading was
accounted for by these variables, with teachengatof social skills contributing most of the
variance.

This study provided some indication of the strergtthe correlations between
behavioral measures and academic achievement neeasuhe area of social skills. As with
other studies, the authors note a number of liroitat The sample was restricted to fourth and
fifth grade students only and an examination ofdewvariety of grades would have helped the
ability to generalize the results and possiblylfartexamine any developmental trends that
might exist in the relationship.

Conclusion

Taken together, quite a few studies have exaneddvioral symptoms of ADHD and
their impact on various achievement outcomes. Mifdhe research has focused on the area of
early literacy and reading, and in particular vtttk early elementary population with more
recent studies beginning to examine the preschomlilption. Mixed results have been found
with preschool students. The results of the pri@lary study by Freeman et al., (2006) are
consistent with findings of Velting and Whitehu{$997), demonstrating a weak relationship

between behavior difficulties and emergent litergkils in preschool and kindergarten, but a
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stronger relationship in first grade. The prelianystudy results are in contrast to results of
Arnold (1997) and Lonigan and colleagues (1999) seh@sults showed a stronger relationship
between these variables. Longitudinal studiessandies examining the predictive nature of
ADHD for academic achievement demonstrate that syoiptoms do indeed impact later
achievement, finding that other behavioral skillstsas social skills impact achievement (e.qg.,
Massetti et al., 2008). What remains unclearssaech indicating a point in time at which the
relationship between behavioral symptoms of ADHId anademic achievement difficulties
begin to interact. The present study will addh® literature in this area by following up to
examine whether a stronger relationship has deedlffom a sample of preschool children at

risk for ADHD one year later.
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Chapter Three

Method
Participants and Setting

Participants in the present study were part ofgelainvestigation, the purpose of which
was to design and implement a comprehensive progrgrevent and/or minimize the
behavioral and academic consequences typicallycesed with ADHD in young children, as
well as to prevent further difficulties known to erge during elementary school (Kern, DuPaul,
Volpe, Sokol, Lutz, Arbolino et al., 2007). A tbta 135 children between the ages of 3 years-0
months and 5 years -11 months and identified asingeBSM-IV criteria for Inattentive,
Hyperactive-Impulsive or Combined Type ADHD weretmdpants in the larger study. The
present study included three subsamples of paatitgofrom that sample. The time one versus
time two comparison included 47 participants witheaerage age of 50 months, 85.1% male
and 14.9% female. The ethnic breakdown was 78.Mite/MNon Hispanic, 10.6%
Hispanic/Latino and zero percent Black/African Ainan and 10.6% Other. The time one
versus time three comparison included 43 parti¢gaith an average age of 51 months, 76.7%
male and 23.3% female. The ethnic breakdown wés \Rhite/Non Hispanic, 14%
Hispanic/Latino and zero percent Black/African Aimnan and 14% Other. Lastly, the time two
versus time three comparison included 37 parti¢ggaiith an average age of 52 months, 67.6%
male and 32.4% female. The ethnic breakdown wa&b&Vhite/Non Hispanic, 21.6%
Hispanic/Latino, zero percent Black/African Amencand 21.6% Other.

Children who exhibited significant difficultiesitiv inattention, impulsive behavior
and/or overactivity as referred by parents, teachephysicians were included in the larger

study. Additional inclusion criteria were: (a) pat and teacher ratings at or above the 93rd
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percentile on an ADHD screening measure, the CéRating Scale (CRS; Conner’s, 1997);
(b) parent report of symptomatology of ADHD foredést 6 months on the Diagnostic Interview
Schedule for Children (DISC; Shaffer, Fisher, Lydasican, & Schwab-Stowe, 2000); and (c)
enrolled in a preschool, nursery school, or groayp chre at least 2 days a week during the
school year. Children beginning kindergarten wase recruited for the study. Upon
enrollment, participants were randomly assigneoht® of two groups: a multi-component
intervention group or a parent education grouptotal of 71 participants were randomly
assigned to the multi-component intervention gr@MgEl1) and 64 participants were assigned to
the parent education group. Participants in thd §tGup received group parent education
classes as well as individualized assessment latsedention in the home and daycare or
school setting.
Measures: Behavioral

Social Skills Rating System (SSRS; Gresham & Elligt1990). The SSRS consists of
forms for both teacher and parent (SSRS-T and SSR8&spectively). The scales were designed
to assess the social skills, problem behaviorsaaademic competence of children from ages 3
through 18 years and yields scores in each of ttles®ins as well as other areas relating to
social skill behaviors of children. The normatsample for the scale included teachers’ ratings
of 1,335 children and parent ratings of 1,023 ¢kild(Gresham & Elliott, 1990). Thereis a
version for preschool, elementary school and semymstudents. Response ratings are of Likert
form and included the following responses: IltemsN@ver 1=Sometimes2 =Very Often The
elementary school version of the SSRS was usegasd af the overall study in order to keep
consistent measures across time. The raw scateeddocial Skills subtest of the parent and

teacher version were used as primary independeiaioles for the current study.
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In terms of reliability, the mean coefficient alpheross all forms and grade levels was
reported to be 0.90 for the Social Skills Scalée internal consistency estimates for all forms
ranged from .83 to .95 for the Social Skills Scal#edian internal consistency coefficients
across all subscales ranged from .73 to .84. rB#sst reliability obtained after four weeks
revealed alpha coefficients of .87 for parent gdinf Social Skills and .85 for teacher ratings of
Social Skills.

Validity information for the SSRS included in th@anual includes a comparison study of
the SSRS Elementary Parent form with the CBCL-Ra&Report Form. Correlations between
the SSRS Social Skills subscales and the CBCL sidssuvere low and ranged in the .20’s to
.30’s (Gresham & Elliott, 1990). Stronger corredat were found between the SSRS Problem
Behavior subscales and the CBCL subscales (ramgitigg .40’s to .70’s). For the teacher form,
the SSRS-T was compared with the Social Behavisegsment with the Harter Teacher Rating
Scale in a separate study, both resulting in caticels between subscales ranging in the .50’s to
60’s. For the current analyses, raw scores fraSibcial Skills scales based on teacher reports
were be used.

Conners’ Rating Scale-Revised Long Form (CRS-RL)Jonners’, 1997). The CRS-

RL comes in both parent and teacher forms and weised primarily for the assessment of
ADHD in children and adolescents ages 3 to 1alsk includes scales that assess a broader
range of related problem behavior. The parenti@ersonsists of 80 items and the teacher
version consists of 59 items. The two forms canthe same subscales, except for the
Psychosomatic subscale which is only included erptirent version. Respondents are asked to
consider the child’s behavior within the past moatial the response format is a Likert form with

the following responses: st true at alj 15ust a little true 2=pretty much trueand 3=very
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much true The Conner’'s DSM-IV Symptoms Scales have beed as¢he primary outcome
measures of examining ADHD in preschool childrepri@vious research studies (Murray,
Kollins, Hardy, Abikoff, Swanson, Cunningham et 2007; Rabiner, Murray, Rosen, Hardy,
Skinner & Underwood, 2010).

The present study will utilize raw scores from fgpecific subscales from the CRS-RL.
These subscales include the Conners’ Parent Ratalg DSM-IV Symptoms Inattention, the
Conners’ Teacher Rating Scale DSM-IV Symptoms émdibn, the Conners’ Parent Rating
Scale DSM-IV Symptoms Hyperactive-Impulsive and @mners’ Rating Scale Teacher DSM-
IV Symptoms Hyperactive Impulsiveeach contains 9 items that correspond to the DSM-IV
symptoms of ADHD. Internal consistency for the $e&ar old age group on the CPRS DSM-IV
Inattentive subscale was reported as .91 for ma&88dpr females. For the Hyperactive
Impulsive subscale, internal consistency was replaas .89 for males and .86 for females.
Internal consistency for the 3-5 year old age grauphe CTRS DSM-IV Inattentive subscale
was reported as .92 for males and .87 for femdtes.the Hyperactive Impulsive subscale,
internal consistency was reported as .94 for maels.82 for females. Test retest reliability (6-8
weeks) for the CPRS Inattentive and Hyperactivéesoaas reported as .67 and .81 respectively,
and .70 and .47 respectively for the CTRS. Rdliglat 6 to 8 weeks appears to be better for
the parent form than for the teacher form. Itdtide noted that age effects were reported in
the technical manual for the DSM-IV Symptoms scal@s the long version of the CPRS:R
DSM-IV Symptoms Hyperactive-Impulsive subscale resalecreased with age. On the long
version of the CTRS:R DSM-IV Symptoms Inattentivbdscale, 3-5 year olds were reported to

score significantly lower than older age groupsr(i@os’, 1997).
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Direct Observation of Behavior at School. Behavioral symptoms of ADHD were
observed through direct observation of childrebdvior in their school setting. Observations
of participants school behavior was collected usimgodified version of the Abikoff and
Gittleman (1985) Classroom Observation Code. Tueavas designed to record behaviors of
students that occur during structured teaching@ependent seatwork with teacher supervision.
This code allowed for the observation of 12 chiéghéviors, 2 teacher behaviors, and of a
comparison peer in large group, small group antviddal settings. Behavioral observations
were recorded in 15-second intervals over a 30-taisassions, primarily during a structured
school activity such as circle time.

For the present study, only interference, grosoongianding, and out of chair were used.
Interference was coded as a discrete non-timedvimhdefined as any behavior that disrupts a
teacher or another student during a lesson or gquagk time and can include any verbal or
physical behavior or noise. Gross motor standiag defined as the child leaving their seat and
standing on one or both legs. Lastly, out of chainavior, coded as a timed behavior, was
defined as the child being out of their chair forextended period of time (one full interval). All
behaviors are reported as the total percentageerivals in which the behavior occurred and
these values were used as dependent measures.

Measures: Academic Achievement in Reading

Dynamic Indicators of Basic Early Literacy Skills, Fifth Edition (DIBELS;

Kaminski & Good, 1996) The Dynamic Indicators of Basic Early Literacy {(DIBELS) are
a set of standardized, individually-administerechauges of early literacy development. They
are brief (1-minute) fluency measures used to aguimonitor the development of pre-reading

and early reading skills. For the present studg,Ibitial Sound Fluency (ISF) subtest was used
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as one of the primary dependent measures. ThiEC8Bneasure is used to assess a child's
ability to recognize and produce the initial souman orally and visually presented word. The
examiner presents the child with four picturessstig names of each picture, and then asks the
child to point to or say the picture that begingwthe sound produced orally by the examiner.
The child is also asked to orally produce the beigim sound for a word presented orally by the
examiner that matches one of the pictures presentbd score on the subtest calculating by the
total of initial sounds said correct in one minubes score that served as the dependent measure
for this study.

Each DIBELS measure has been demonstrated tdibleleeand valid as indicators of
early literacy development, predictive of laterdieg proficiency, and useful in aiding in the
early identification of students who are not pr@gieg as expected (Good, Gruba, & Kaminski,
2002). Single probe reliability of the ISF wasadpd by Hintze, Ryan and Stoner (2003) to be
.86, while multi-probe was reported to be .95. gkirprobe reliability was also reported as .61
with multi-probe increasing t0.89 in a separatelgtoy Good, Kaminski, Shinn, Bratten, Shinn,
Laimon, et al (2004). Single probe reliabilityees to the use of a single probe to obtain a
reliability coefficient, while multiple probe rekdlity refers to the use of 3 to 4 probes
aggregated together to demonstrate a pattern fifrpeance (Good et al., 2004). Alternate form
reliability for the earlier version of this measijomset recognition fluency) was found to be .72
in January of the kindergarten year (DIBELS, 2004)kernate form reliability was also reported
by Hintze and Stoner (2003) to be .86 in Marchhefkindergarten year and by Good, Kaminski,
Shinn, Bratten, Shinn, Laimon et al. (2004) to (@®dian). Median concurrent validity in the
winter to spring of kindergarten with Phonemic Segtation Fluency was .47 and with the WJ-

Readiness Cluster standard score was .36 (GoodinkkimShinn, Bratten, Shinn, Laimon et al.,
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2004). Concurrent validity with the CTOPP PhonatabAwareness and Phonological
processing was reported as .60 and .46, respec(ideltze and Stoner, 2003). The predictive
validity of ISF in the winter of kindergarten wasported with the following measures: Nonsense
word fluency in the middle of*igrade at .35; Woodcock Johnson Total Reading €ust
standard score at the end 8fgrade at .37; and end of grade CBM oral reading fluency at .36
(Good, Kaminski, Shinn, Bratten, Shinn, Laimonlet2004).

Woodcock-Johnson Il Tests of Achievement (WJ-11l;McGrew & Woodcock,

2001). The WJ-IIl was designed to assess student aagheweacross various academic areas
for individuals ranging in age from 2 to adulthoothe Letter-Word Identification (LWID)
subtest of the WJ-IIl was used as one of the pyrdapendent variables for the present study.
This specific subtest was chosen because the tddhe study was on achievement in the area
of reading for preschool-aged students. The L&terd Identification involves reading
decoding skills and requires a student to corrgatbynounce the name of the letter or word
presented (Woodcock, McGrew, & Mather, 2001). Raares from this subtest were used in
the current analyses.

Specific technical adequacy information for LWICbgest is limited. Median test
reliability was reported to be .94. Criterion telhvalidity was demonstrated with reading
composite and cluster scores of the Kaufman TddEslacational Achievement (correlations
ranging from .44 to .81) and the Wechsler Individdehievement Test (correlations ranging
from .63 to .82) (Schrank, McGrew & Woodcock, 2001)

Bracken Basic Concepts Scale-Revised (BBCS-R; Braamhk, 1996). The BBCS-R was
developed to assess basic concept developmenildnerhages 2 to 7 years of age. The BBRS-

R measures comprehension, as well as foundatiodaiuactionally relevant educational
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concepts through 11 subtests that include: cdletters, numbers/counting, sizes, comparisons,
shapes, direction/position, self/social awarenessyure/material, quantity, and time/sequence.
The first 6 subtests of the BBRS-R (colors, lettatsnbers/counting, sizes, comparisons,
shapes) compose the School Readiness Compositg.(SRE composite is often used to assess
children's knowledge of those readiness conceadiitivnally taught to children in preparation

for formal education.

The BBCS-R has been shown to demonstrate adecglataility and validity. Internal
consistency reliability for the SRC for ages 3yl & were reported as.93, .96, and .97,
respectively. The range of reliability estimateparted for the subtests and total test were.78 to
.99, with a median subtest and total test estimat@d and .98, respectively. Test-retest
reliabilities at 7 to14 days apart ranged fromt@88 with .88 being that of the SRC. Median
test-retest and total test estimates were .81%hdespectively. In terms of validity, the BBCS-
R has been shown to demonstrate adequate critalmlity. The concurrent validity of the
BBCS-R was correlated with the original BBS SR@, ¥dechsler Preschool and Primary Scale
of Intelligence-Revised (WPPSI-R) Full Scale IQd &ne Differential Ability Scales (DAS)
General Conceptual Ability. The correlations afsh measures with the BBCS-SR were 0.83,
0.88, and 0.79, respectively, showing strong cati@hs. The BBCS- SRC has been
demonstrated in studies to be a useful predictacatiemic success (Sterner & McCallum,
1988). The BBCS-R SRC has also demonstrated atieqoiastruct validity with the Peabody
Picture Vocabulary Test-Third Edition and the Phesd Language Scale, with correlations of
.69 and .57, respectively (Bracken, 1996). Rawescfrom the School Readiness Composite

were used for the current study.
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Procedures

Recruitment and identification. Pediatric practices, preschools, and community day
care programs in the greater Allentown-Bethleheea avere contacted and sent materials to
inform their staff and parents of the study. Otimeparticipants were referred by a physician,
teacher or parent and all other necessary inclusiteria were met, study consent was obtained
from parents or guardians.

Data collection. Parents and teachers were mailed a packet of ratalgs to complete
and return by mail. These materials were mailedragt the follow-up assessment phases. Pre-
addressed and stamped envelopes were providedilitata the return of materials. Upon
completion and return of the measures, parentdeauthers were compensated $50 for their
time. Additionally, a data collector called to edale a time to complete the observations and
assessments. Data for the larger study was sudsiygaollected every 6 months for 2 years,
along with a subsequent follow-up assessment. fdatae present study employed measures
taken at the first three assessment time pointe(ine, 6 months and 1 year).

Research Design

The present study examined data collected on ttieesample of participants receiving
intervention across three assessment time poiate(ine = time one, 6 months = time two, and
one year = time three). The impact of the indepahgariables which included the behavioral
outcome measures on the dependent variables wighkide the academic achievement
measures were examined using correlation and blecal multiple regression analysis. In an
effort to ensure consistency in the data acrossdhgarison of time points, listwise deletion of
participants was used to control for missing dathis caused a significant reduction in the

number of participant data available for both tbe@lation and regression analyses at the later
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time points. Although the study began with as masy 35 participants, the sample size was
decreased to as little as 37 for some of the aeslgfer listwise deletion, which significantly
reduced the power of the study (discussed beld&a\w scores for all variables were used in both
the correlation and regression analyses in ordensoire consistency across analyses.
Data Analyses

The variables used in the analysis included subsczlthe Conner’s Rating Scale-
Revised (CRS; Conners, 1997), the Social SkillsnigatSystem (Gresham & Elliott, 1990), the
Abikoff Observation System (Abikoff and Gittlemat®g5), the Dynamic Indicators of Basic
Literacy Skills, the Woodcock Johnson PsychoedanatiAssessment Battery (McGrew &
Woodcock, 2001) and the Bracken Basic Concepte8d¢8racken, 1996). Specific behavioral
measures used included the parent and teacher SB3§rhptoms Inattention and parent and
teacher DSM-IV Symptoms Hyperactive-Impulsivity sobles of the CRS-R, the parent and
teacher Social Skills subscales of the SSRS, anthtbrference, Gross Motor Standing and Out
of Chair codes from the Abikoff Observation Systé&nademic measures included the Initial
Sound Fluency subscale of the DIBELS, the Letterd\ID subscale of the WJ-IIl and the
School Readiness Composite score of the Brackemv dRores and total percentage of intervals
were used in the analyses.

Power analysis A post hoc power analysis was conducted basedcioten (1988).
Given the small sample size available for this gtednsideration of power was important for
both the correlation and multiple regression analyEor the correlation between behavioral
outcome variables at time one and the academiewasment variables at time two using a
sample of 47 participants, an alpha of .05 and diune effect size, the power was .54. For the

correlation between behavioral outcome variabldsres two and the academic achievement
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variables at time three using a sample of 37, gphaabf .05 and a medium effect size, the power
was .34. For the correlation between behaviaredame variables at time one and the academic
achievement variables at time three using a sasipéeof 43, an alpha of .05 and a medium
effect size, the power was .51

For the three separate multiple regression anabssasining time one behavioral
variables with time three achievement variable$aisample size of 43 an alpha of .05 and a
medium effect size $£.15), the power was .28. For the three separatépie regression
analyses examining time two behavioral variableh time three achievement variables with a
sample size of 37 an alpha of .05 and a mediuncte$fee (f=.15), the power was .21.
Research Question One

The first research question asked whether theseandange in the relationship between
behavioral outcome measures and academic achieveme@sures over time (from time one to
time three) for preschool children exhibiting syomps of ADHD. This question was addressed
by calculating Pearson product moment correlatmmta/een the behavioral outcome measures
and academic achievement measures from the timdioreetwo and time three assessment
phases. First, the strength of the correlatiorns wged to determine the degree of the
relationships between the two types of measureadt time point. The nine behavioral
outcome measures (CPRS DSM-IV Inattention, CPRS BDNMymptoms Hyperactive-
Impulsive, CTRS DSM-IV Symptoms Inattention, CTRSNA-IV Symptoms Hyperactive-
Impulsive, SSRSP Social Skills SSRS-T Social Skilsikoff Interference, Abikoff Gross
Motor Standing, and Abikoff Out of Chair) at timeeowere correlated with the three academic
achievement measures at time two and time thré8EDS$ Initial Sound Fluency, WJ-11I Letter

Naming Fluency and BBSC School Readiness Compasstay listwise deletion of participants.
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Two separate sets of correlation coefficients vgeneerated. A third set of correlation
coefficients were generated using the behavioralorne measures listed above from time two
assessment and the academic achievement variadmesife time three assessment. Listwise
deletion was used for the latter analysis as we#xt, the correlations between these variables
were compared descriptively by reporting the sizihe coefficient, alpha level, and significance
level. It was expected that correlation coefficgeewbuld progress from the small to moderate
range and from non significant to significant asrt®e time point comparisons. A test of the
significance of these dependent samples correlacoross time was not conducted and results
are reported and discussed at a descriptive leahgl o
Research Question Two

The second research question asked which singlerbination of behavioral outcome
measures accounted for the greatest amount ofnearia the prediction of academic
achievement at the one year assessment time piowetthree). Two separate sets of
hierarchical regression analyses were conducteedohn of the achievement measures from time
three (DIBELS ISF, WJ-11I Letter Naming Fluency aBBCS School Readiness Composite). It
was hypothesized that measures of inattention gpdrhctivity would account for the greatest
amount of variance in the prediction of academli@aement at time three. The first set of
regression analyses used the behavioral outcomsumesafrom the time one assessment as
predictor variables and the second set of analysed the behavioral outcome variables from
time two as the predictor variables. The predigatables were six parent and teacher rating
scales and the three direct observation variabbésliog nine predictors) and the criterion
variables were the DIBELS Initial Sound Fluency WJ-III Letter Word ID and the BBSC

School Readiness Composite.
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The order in which the behavioral outcome measwese entered was determined by the
empirical literature. Research suggests that symgwf inattention are more closely linked to
academic achievement than symptoms of hyperac{iFagygusson & Horwood, 1995; Rabiner,
Coie and The Conduct Problems Research Group, 20@@gan et al., 1999; Massetti, Lahey,
Pelham, Loney, Ehrhardt, Lee & Kipp, 2008). Iniédd, research has indicated direct
observation of off- task behavior to play more @bk in the prediction of academic skills than
other variables (specifically for elementary ageaients with ADHD) (DuPaul, Volpe, Jitendra,
Lutz, Lorah & Gruber, 2004). Lastly, social skiiehaviors have been found to be positively
linked to academic achievement (Malecki & Elli&002). Therefore, the behavioral outcome
measures were entered in the following order: etepincluded only variables that assessed
inattention, step two added variables that assdsgaetactivity, and step three added variables

that assessed social skills and direct observatibokssroom behavior.
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Chapter Four
Results

Is there a change in the relationship between bemalvoutcome measures and academic

achievement measures over time for this sampleesthool children exhibiting symptoms of

ADHD?

Table 1 displays the demographic information Fa& €ntire sample of participants
examined at each of the time point comparisons mbans and standard deviations of the
variables for parent and teacher rating scalesctobservation data and the academic
achievement measures used in the correlation @ndsson analysis are displayed in Table 2.
Separate paired sampletests across time were computed for each of théigtor variables and
criterion variables (time one variables with timetvariables; time one variables with time three
variables and time two variables with time thregaldes) and revealed no significant
differences.

Pearson product moment correlations were compuggtaden the raw scores on the nine
behavioral outcome variables (Conners’ Parent DSNbymptoms Inattentive, Conners’ Parent
DSM-IV Symptoms Hyperactive-Impulsive, Social SkiRating System Parent Social Skills,
Conners’ Teacher DSM-IV Symptoms Inattentive, Caan€eacher DSM-IV Symptoms
Hyperactive-Impulsive, Social Skills Rating Systé&eacher Social Skills, Abikoff Interference,
Abikoff Gross Motor Standing and Abikoff Out of dhaand the three academic achievement
variables (DIBELS Initial Sound Fluency, WJ-III Aelwement Letter Word Identification and
Bracken Basic Concepts Scale School Readiness Gut@poListwise deletion of participants

was used in order to ensure consistency of datssthe time points examined. Comparisons
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were made of correlations between the variablésnatone with time two, correlations between
variables at time two and time three and corretatioetween time one and time three.

Table 3 displays the Pearson product moment ctioetabetween the behavioral
outcome measures at time one and the academic/anieat measures at time two. As
expected, results of the comparison among all behelwariables revealed correlations in the
low to moderate range (-.01 to .67). Teacher-ratatientiveness and parent- and teacher-rated
social skills were most significantly correlatediweach other. The highest among the
correlations were found between the parent-ratatiantiveness and teacher-rated hyperactivity
(r=.67,p<.01) and parent-rated inattentive with teachezetaocial skillsr=-.67,p<.01).

Among the achievement variables, results reveate@lations in the high range (.65 to .69).
Low correlations were found between behavioral ooe measures and academic achievement
measures and ranged from .00 to -.24. The higlwestlations were found between direct
observations of interference behavior with letteravidentification and school readiness skills,
however, these correlations were not significagtBater than 0.

Table 4 displays the Pearson product moment ctioetabetween the behavioral
outcome measures at time two and the academicvachent measures at time three. Results of
the comparison of correlations between these tme points again revealed correlations in the
low to moderate range (.01 to -.78). At this congmm, parent-rated inattentiveness and
teacher- and parent-rated social skills were mgsifecantly correlated. The highest
correlations were found between parent-rated inatteness and parent-rated hyperactivity
(r=.77,p<.01) and teacher-rated inattentiveness with teacted social skillsrE&-.78,p<.01).
Among the achievement variables, results reveate@lations in the high range (.60 to .69).

Low to moderate correlations were found betweerbgfavioral outcome measures and
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academic achievement measures and range from .8Z.toThe highest correlations were found
between parent-rated social skills with letter winkehtification skills and school readiness
skills, as well as direct observation of interferetehavior and initial sound fluency skills and
were in the positive direction. More significatrelations were found at this time point
comparison, than the previous comparison of timearsus time two.

Table 5 displays the Pearson product moment ctioetabetween behavioral outcome
measures at time one and academic achievement regasdime three. Parent- and teacher-
rated inattentiveness and teacher-rated socid$ gkilerged as most highly correlated with other
behavioral measures; however, the pattern of @irogls was not the same as that between time
two versus time three comparisons. Correlatiohsvighin the low to moderate range (.00 to -
.71). The highest among the correlations was fdietdieen teacher-rated inattentiveness and
teacher-rated hyperactive-impulsivenass{1,p<.01) and teacher-rated inattentiveness and
teacher-rated social skills«-.71,p<.01). Correlations among the academic achievement
variables again fell in the moderate to high raf§8 to .69). Again, low to moderate
correlations were found between behavioral outcoreasures and academic achievement
measures and ranged from -.01 to -.36. At thie tt@mparison, the direct observation
interference variable was most highly correlatethwnitial sound fluency skills and school
readiness skills. A greater number of significamtrelations were not found at this time point
compared to the previous comparison of time tweswetime three variables. Given this
finding, support for the hypothesis that there widu stronger correlation coefficients found
among the comparison of measures of behavior aadeatc achievement variables at later time
points was not found. This conclusion is tentatgieen no direct test of this difference was

conducted.
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Which single or combination of behavioral outconeanrures accounts for the greatest amount

of variance in the prediction of academic achieveinat time three?

Tests for multicollinearity for the examinationtaohe one and time three variables
indicated that a low level of multicolinearity wasesent due to high correlation between
variables. Values of the variance inflation facbifell below 3 and tolerance values were all
above .10, indicating an acceptable level of mallilcearity among these variables. Tests for
multicollinearity for the examination of time twaétime three variables indicated acceptable
levels as indicated by variance inflation factoetoly 6 and a tolerance values above .10. Itis
worth noting that the values for the latter anadylsetween the time two and time three variables
were higher and approached levels of concern (Ralk810).

Regression Analysis of Time One Behavioral Outdde@sures and Time Three Academic
Achievement Measures

Results of the hierarchical multiple regressionysia predicting performance on the
DIBELS Initial Sound Fluency at time three from beloral outcome measures at time one are
presented in Table 6. Two variables, parent aachter inattention were entered at step one and
explained 2% of the variancE (2, 40) = .41, ns) in performance on DIBELS ISk.step two,
two more variables, parent and teacher ratingypéfactive-impulsiveness, were entered into
the model and only contributed a slight amountdufiional variance, 0.3%F((4, 38) = .23, ns)
bringing the total variance to 2.3%. Lastly, 5gyctor variables were entered at step 3 and
added an additional 161% of variance in the expianaf performance on DIBELS ISF. These
variables included parent and teacher-rated sekidd and the direct observation variables of
interference, gross motor standing and out of daaviors. Overall, the full regression model

with 9 predictors explained a total of 18.4% of #tagiance in performance on the DIBELS
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Initial Sound Fluency. This 9 predictor model v statistically significant after the addition
of social skills and direct observation variableg9, 33) = .83, ns).

The results of the hierarchical multiple regressanalysis predicting performance on the
WJ-III Letter Word ID at time three from behaviomltcome measures at time one are presented
in Table 7. At step one, parent and teacher inttte variables were entered and explained
7.1% of the variance~((2, 40) = 1.53, ns). Next, the entry of two meagiables, parent and
teacher ratings of hyperactive impulsiveness,eqt 8o, added an additional 2.4% variance
bringing the total variance to 9.5%,(4, 38) = 1.00, ns). Lastly, the entry of 5 awbdfial
predictor variables; parent and teacher-rated kskilds and the direct observation variables of
interference, gross motor standing and out of dhaavior into the model increased the
variance in the prediction of performance on thelWletter Word ID by 10.5%FK (9, 33) =
.92, ns). Overall, the full regression model v@tpredictors explained a total of 20% of the
variance in performance on the WJ-IlIl Letter Wakd IThis 9 predictor model was not
statistically significant after the addition of smcskills and direct observation variables.

The results of the hierarchical regression analysadlicting performance on the Bracken
School Readiness Composite at time three from befs\wutcome measures at time one are
presented in Table 8 at time three as the criterasiable and the behavior variables at time one
as the predictor variables. The parent and teaathamtion variables were entered first, at step
one and explained 17.1% of the variance in perfagean the Bracken School Readiness
CompositeF (2, 40) = 4.1p <.05). Next, the parent and teacher ratings pehactive-
impulsive behavior were entered into the modeteg &, adding only 1.6% to the varian€e(4,
38) = 2.2, ns). Lastly, the entry of 5 variablearent and teacher-rated social skills and direct

observation variables of interference, gross mst@nding and out of chair behavior at step 3
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increased the variance explained by 9.8%. Ovehalfull regression model with 9 predictors
explained a total of 28.5% of the variance in pgrfance on the Bracken Basic Concepts Scale
SRCF (9, 33) = 1.5, ns). This 9 predictor model wasstatistically significant after the
addition of social skills and direct observatiomighles.
Regression Analysis of Time Two Behavioral Outchi®asures and Time Three Academic
Achievement Measures
Results of the hierarchical multiple regressinalgsis predicting performance on the

DIBELS Initial Sound Fluency at time three from beloral outcome variables at time two are
presented in Table 9. The order of entry was idahto that of the first set of analyses. Parent
and teacher inattention were entered at step chexgriained 6.4% of the variande (2, 34) =
1.15, ns) in performance on DIBELS ISF. The addif parent and teacher ratings of
hyperactive-impulsiveness at step two added 5.@afanceF (4, 32) = 1.07, ns) bringing the
total variance to 11.9%. Lastly, the 5 predictariables entered at step 3 added an additional
38% of variance in the explanation of performaned¢BELS ISF,F (9, 27) =2.98p < .01.
Overall, the full regression model with 9 predistaras found to be statistically significant and
explained a total of 49.9% of the variance in penfance on the DIBELS Initial Sound Fluency.

The results of the hierarchical multiple regresgpoedicting performance on the WJ-11I
Letter Word ID from behavioral outcome measuresa two are presented in Table 10. Parent
and teacher inattention variables alone explaimigd b9 % of the variancd=((2, 34) = .33, ns).
When parent and teacher ratings of hyperactive-isiygness were entered at step two an
additional 3.9 % variance was explained bringirgfttital variance to 5.8% (4, 32) = .49, ns).
Lastly, the entry of 5 additional predictor vari@blincreased the variance in the prediction of

performance on the WJ-III Letter Word ID by 28.2849, 27) = 1.55, ns). Overall, the full
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regression model with 9 predictors explained d wit83% of the variance in performance on
the WJ-11I Letter Word ID; however, this model waat statistically significant.

The results of the final hierarchical regressioalgsis, predicting performance on the
Bracken School Readiness Composite at time those lfrehavioral outcome measures at time
two are presented in Table 11. Parent and teattesttion variables alone entered at step one
and explained only 0.9% of the variance in perfarageon the Bracken School Readiness
CompositeF (2, 34) = .15, ns. The addition of parent andhearatings of hyperactive-
impulsive behavior were entered at step 2 additlg hdditional variance, 0.4%, (4, 32) = .10,
ns. The entry of the 5 remaining behavioral predigariables at step 3 added 24.3% varidhce
(9, 27) = .10, ns. This overall model with 9 prdrs explained a total of 25.6% of the variance

in performance on the Bracken Basic Concepts Stalevas not statistically significant.
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Chapter Five
Discussion

The purpose of the present study was to examinesthtonship between behavioral
outcome measures and measures of early academgvecient in a sample of preschool
children identified as at-risk for ADHD. Speciflba this study sought to examine whether there
was a change in the relationship between thesabtas over time and which single or
combination of variables accounted for the greaesiunt of variance in the prediction of early
readiness and early reading achievement variablbe @ne year time point (time three). It was
hypothesized that the relationship between behaMtartcome measures and academic
achievement would be stronger at time three thaimatone and time two and that inattention
and hyperactive impulsive variables would accoontlie greatest amount of variance in the
prediction of academic achievement variables a¢ tinnee.

Overall, these results indicated that for this danop preschool and early kindergarten
children, symptoms of ADHD and measures of eardamic and early readiness skills were
weakly correlated. Support for the first hypotlsesas not found, given correlations between the
variables in question did not increase acrossithe points. In fact, the correlations were quite
similar across the time points. One could argaé plartial support for this hypothesis was
found, given the finding that there were more digant correlations between the comparison of
time two with time three and time one with timeethythan there were between the comparison
of time one with time two (e.g. an increase fromoze three and movement from small to
moderate). Though this conclusion is made, a tiest of the difference in correlations across
time was not conducted and results were discusssdigtively only and should be interpreted

cautiously. Contrary to expectations, parent gatiaf social skills and direct observation
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variables were more strongly correlated with measof early readiness and reading. In
addition, these variables were better predictol@cbievement in reading and readiness than
were symptoms of ADHD. The combination of soclalls and direct observation variables
contributed the most amount of variance in the ipteoh of early academic achievement at all
time points examined. Support for the second Hygms that inattentive and hyperactive
variables would account for the most variance enghediction or early academic and readiness
skills was also not found.

These results add to the existing literature basthe relationships between behavior and
academics for preschool children; however, resultan contrast to past research that has
indicated a stronger relationship specifically betw symptoms of ADHD and early academic
achievement for the preschool populations (Arnd897; Lonigan et al., 1999: Rabiner et al,
2000). These findings suggest that the relatignbhtween the primary variables of interest
(ADHD symptoms) for this sample of young childrarmpreschool and entering kindergarten
were not strongly related and did not change muthimthe one year time span examined. This
conclusion came from the fact that correlationseng@milar across time (descriptively speaking,
since a direct test of change across time wasaratucted) and that the combination of social
skills and direct observation variables explainexbtof the variance in the performance on
measures of early readiness and reading. In addibther variables (such as executive
functioning skills, teacher perceptions of acadeskills and exposure to literacy experiences)
that were unexplored in the present study, ardikerolved in the relationship between
academic and behavior as evidenced by the variaftagnexplained from the regression
analyses. As a follow-up to the Freeman et al6230Qdy in which measures of ADHD

symptoms and academic achievement variables weessed at one time point, the present
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longitudinal study found similar results that ADHiehaviors in preschool and early
kindergarten were not predictive of early readingievement.
Explanation of Findings

The findings from the present study are similathtmse found in previous studies that
have examined the link between preschool inattarttigperactivity and measures of pre-reading
skills that found a weak relationship between dpenieasures of ADHD symptoms and early
reading skills. Velting and Whitehurst (1997) reipd a lack of association between
hyperactivity in Head Start and kindergarten an@snees of pre-reading and reading skills
development. However, an association between thasgbles was found in first grade. It is
likely that measures of inattention and hyperattilegin to impact reading skills later in formal
schooling. As mentioned by Velting and Whitehutisg nature of the curriculum and the type of
tasks taught in these environments is likely t@lveason for this later development. The type of
activities used to teach early skills in the presdlenvironment are often play based and
typically occur in the context of songs and gansegddren are likely to still acquire skills in this
type of setting. A switch to a more demanding icutum that requires more concentrated
attention occurs in later grades. In additionstased by these authors, social skills rather than
academic skills are often more of a focus in eahnijdhood environments. As one of the areas
of functioning impacted by ADHD, the stronger redaship between social skills and early
readiness and literacy skills, rather than spesifimptoms of the disorder could be due to the
focus of the curriculum. Neither the current studgr Velting and Whitehurst (1997) included
any assessment or analysis of the classroom emvewnis, so these explanations should be taken

with caution.
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An alternative explanation for the findings of fhresent study could be that inattentive
type of ADHD is typically detected later in the ¢se of the disorder, while the combined and
hyperactive-impulsive subtypes tend to have anezatie of onset (Barkley, 1997).

Additionally, it has been found that preschool dfeh with inattentive type ADHD are at higher
risk for academic difficulties, while those withgsractive-impulsive type are at higher risk for
social problems and disruptive behavior (Spira &chel, 2005).

One other study in which ADHD symptoms were evaldah the prediction of academic
achievement was that by DuPaul and colleagues §208&lmuch as 25% to 55% of the variance
was explained by teacher perceptions of studehs siid direct observation of student behavior.
Similar to the present study, measures of diresenkation emerged as important variables in
the prediction of academic outcomes, more so tlaaenp and teacher ratings of ADHD
symptoms. The authors proposed that all the vimsaincluding those measuring inattention
and hyperactivity-impulsivity, would contribute &@ademic achievement, above the
contributions of SES and ethnicity. Unexpectetihacher perceptions of academic skills
emerged as the strongest predictor of achievenmehtiéferences were found for students with
ADHD and those without, providing some indicatidnnnich variables should be considered in
further explanation of the unexplained varianceany readiness and early reading achievement.
One possible explanation for the present findintpéslack of control for other variables that
may account for performance on the early readiardgeading measures such as differences in
SES or ethnicity, as was done in the DuPaul &G04 study.

Results of the present study confirm a similarifiuigdof the role of social skills in their
relationship to academic achievement. MaleckiBlidt (2002) found that social skills were

better predictors of academic achievement than yerglem behaviors such as inattention and
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hyperactive behaviors in a sample of upper elenngstadents. Correlations between teacher
ratings of social skills based on the SSRS-T withlTBS Reading scale fell in the moderate
range (.31). In the present study, it was the SB&cial Skills that was moderately and
positively correlated with the WJ-III Letter WorD ubtestr( =.35) and with the BBSC School
Readiness Composite £ .37). These authors posited that positive $gkills can serve as
academic enablers in elementary school and resulthildren the present study suggest the
same for social skills within the preschool popiolat In contrasting the measures and methods
used in the present study with Malecki and Ellz2@2), aside from the older aged sample, the
use of the ITBS total scale score likely provideorenreliable and valid measure of overall
academic achievement than the subscale scoresrugetpresent study. Worth noting in this
comparison of the two studies is the differencesaimple size. Malecki and Elliot used a sample
of 139 participants as opposed to the 37 usedeimtialysis in the present study. Despite the
lower powered analysis, the magnitude of the catigis found was nearly identical.

The findings of the present study are in cont@agtrevious research by Arnold (1997)
which indicated a moderate relationship betweensones of inattention and emergent literacy
skills, demonstrating that the relationship betwtesse variables exists as early as 3 years of
age. In addition, Arnold’s results provided evidemf the unique role of attention in the
relationship between overall externalizing behaaiod emergent academic skills for preschool
children demonstrating through path analysis titanhéion problems mediated the path from
academics to behavior, but not the reverse fronaliehto academics. In contrast, the present
sample of preschool children was of mixed SES aixedngender, whereas the Arnold sample
was low income participants and included only bo@sher differences worth noting were

Arnold’s use of global measures of behavior andaiobservation data as the attention measure,
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while the current study used formal rating scatesieasure attention. The differences in the
measurement variables in the two studies and thre saphisticated analysis and larger sample
in the Arnold study are likely the reason for thiéedence in the results. Though the overall
conclusions are not the same, correlations foundarpresent study mimic those found in
Arnold (1997) who reported moderate correlationsvben observations of misbehavior and
objective standardized measures of achievemeantof34. The present study found moderate
correlations between the direct observation meastedgerence at study entry and the DIBELS
ISF measure at time 8 € .38). Additionally, a moderate negative cortielawas found

between the interference variable at the time 2¢&th) assessment and the DIBELS ISE ¢
.36) and the BBSC School Readiness Composite-(32). Again, the differences in sample size
between the Arnold (1997) and the present studyaréh noting. Arnold’s study used a sample
of 74 participants, while the present study inctllidesample of 37. Despite the lower powered
analysis, results of the correlations were similar.

In contrast to the study by Lonigan and colleagd®99), in which inattentive behavior,
as measured by the CTRS Inattentive subscale,ouasl fto have the strongest correlation with
emergent literacy skills for both low income andidie income preschool children, the present
study found parent ratings of inattention at stadiry only to correlate negatively with the
BBCS School Readiness Composite(-.36), a measure of readiness. Also in the gamiet al.
study, inattention explained unique variance inghegliction of specific emergent literacy skills,
over that of other measures of behavior problendssagial skill. Both the present study and
Lonigan et al. included attention in the baselir@gl; however, the current findings did not find
attention problems to emerge as the most signifiseedictor nor contribute to the overall

prediction of the early academic outcome measurgsiéstion. Similarly, Rabiner and
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colleagues (2000) found that both measures ofenatin and overactivity were correlated
significantly across grades and inattention inipaldr was more strongly correlated than
hyperactivity and predicted reading achievemenvalamd beyond IQ and parental involvement.
One possible explanation for the differences inrésellts is the use of a composite measure as
the emergent literacy measure and the use of singésures of early reading and readiness
skills in the current study. Overall measures tatal measures that are inclusive of more skills
are likely to be more closely correlated with babadue to the larger number of items included
on such scales and the wider range of skills asdesgsking them more reliable and valid. As
for the differences with the Rabiner et al. (208@)dy, the authors’ study design and analysis
and sample size lent itself to better able to dettatistical significance. It is also likely thae
present study was simply not powered enough tebeétect statistically significant differences.
Given the magnitude correlations found betweerb#tevioral outcome variables and
early achievement variables and the low powervomé@d not expect the behavioral outcome
measures to account for much, if any, of the vaean the prediction of the criterion measures.
However, results of first set of hierarchical rexgien analyses examining time one behavioral
predictors and time three achievement revealedua$ s 33% of the total variance was
explained by the set of predictors posited for afthe three outcome variables. Results of the
second set of hierarchical regression analyseeiahined time two behavioral predictors with
time three achievement variables explained clo&®% of the variance in the prediction of
early readiness academic measures. Specificahyperformance on DIBELS ISF was best
predicted by measures of parent-rated social skiltsthe interference direct observation
variable. Similar to the results of the Freemaal ¢2006) study, measures of parent and

teacher-rated social skills and direct observatiamables emerged as the best predictors of early
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academic achievement in models examined. Cle@dygher and parent ratings of social skills
and variables that directly measure behavior apoitant tools in identifying academic skills
problems. In a similar study, DeShazo Barry arltbagues (2002) examine the predictability of
ADHD symptoms in contrast to executive functiongikgjls and found that ADHD symptoms
indeed predicted achievement above and beyondtipetrformance on measures of executive
functioning in a sample of older elementary anddt@dgschool aged children. In addition,
severity of ADHD was examined and contributed digantly to the relationship between the
variables examined.
Developmental Pathway of ADHD and Early Academic SKs

One of the overall purposes of this study was ssiidy add to the literature base in
helping to identify whether there was a point atchtbehavioral symptoms of ADHD become
more strongly correlated with measures of acadacheevement. As discussed in the literature
review, several authors have examined and commemtéioe developmental pathway of ADHD
and discussed the notion of differing developmep#dierns for children from preschool through
adolescence (Hinshaw , 2002; Rapport et al., 1888uga-Barke et. al., 2005; Spira et. al.,
2005; von Stauffenberg & Campbell, 2007; WilloughB03). A more thorough examination
of this pathway or pattern was beyond the scophisfstudy due to limitations of sample size
and power. However, it is worth mentioning thatrensophisticated analyses that would have
helped to add information to the developmental gsgion of symptoms would have added to
the importance of the present study for the laligenature base within this population. As stated
by Hinshaw (2002), further examination in this aieamperative for the empirical base and our
understanding of the mechanisms that explain thatdevays as well as to inform intervention

and treatment.
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One possible explanation of the current resulis redated to the developmental pathway
and functioning concerns the lack of examinatioADHD subtypes as it related to study
outcomes. The present study’s findings suggesitiaay other factors are likely to moderate a
child’s performance on early academic achievemesdsures. One such factor may be ADHD
subtype. The present study did not examine tHerdifice in subtypes or look at the way certain
symptoms might manifest for different subtype categs. Similar to the preliminary study, it is
likely that for the present sample, which includedstly children with ADHD combined type,
academic skills difficulties aren’t as evidentlastage or that they may be different pathways
based on subtype and subsequently might respofedeatifly to treatment (Kern et al., 2007;
Sonuga-Barke et al., 2005)

Also of note is the three academic outcome measinesen as measures of early literacy
and readiness skills were highly correlated. Thwotlngs author’s premise was that choosing
these three measures would provide an examinattorthree distinct skills, it is likely that the
age of participants in the sample and ADHD statysaicted performance on these measures.
This is likely due to the fact that is a measurewdrall readiness, rather than early literacy may
be more important for this population of studer@ven the results of both this study as well as
the preliminary study, (Freeman et al., 2006), galmaeasures of school readiness skills, such
as those assessed by the Bracken, are likely modbe closely related to behavioral symptoms
manifested by ADHD than are more specific measofesading such as those measured by the
DIBELS and WJ-1ll measures.

Limitations
There are a number of limitations to the presamdysthat warrant caution in

interpretation of the findings. First and foremissthe small sample size. Although a total of
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152 students were recruited for the overall stutty B35 students met inclusion criteria for the
study, attrition issues and missing data seriolisliyed the sample sizes available for the
analyses conducted in the present study. With kdehassessment phase, the sample size
available was smaller. In order to ensure adequ@tgarison across the assessment points,
listwise deletion was used and this decreasedaimple size.

Second and related to sample size is the isslosvgiower. One possible explanation
for the limited finding is the low power of the diuto detect statistically significant results. €Th
power of the statistical analyses chosen was ldvptanarily as a result of low sample sizes for
both the correlation analyses as well as the regnesinalysis. The power for the correlation
analysis was in the .50 range and allowed the aisadymere 50% chance of detecting a
significant result. The regression analyses wees éess well powered than the correlation
analysis. These analyses had nearly half the po2&gnd .21 with only a 21% to 28% chance
of detecting a significant result. Despite the tation of power, the magnitude of results
mimicked that of previous studies.

Third concerns the appropriateness of measurdbdaage group in question. The
measures chosen for the study were not designesduidents of preschool age. The larger study
chose some measures in order to keep measurenmsmteat across time. In particular, the
Social Skills Ratings System subscales used, ajtihsimilar to the preschool version, were
designed for elementary aged students. Despitath¢hat the items on the elementary and
preschool version are similar, the lack of apprateness of the measure for the population being
examined may have impacted the ability of the measuadequately assess the social skills of
the participants and subsequently skewed the sesRklated to this is the limitation in the

psychometric properties of the variables examinetié current study. Given the

72



interrelationships among the variables examinedth@gsychometric limitations of the
variables chosen, the results may have been ingha€r example, the use of the preschool
version of the SSRS as well as more robust meastissademic skills may have yielded
different outcomes. For these reasons, resultsidtoe interpreted cautiously.

Fourth concerns the lack of a typically performamgmparison group. The present study
did not assess the relationship between the vasdi®#ing assessed in a comparison group who
did not receive treatment or did not have ADHD.e Huadition of a non-treatment and or non-
clinical control group would help to assess whatithpact of treatment was and also to examine
the relationship between the variables in questithin the general population.

The correlational nature of this study limits carsibns that can be drawn and the ability
to generalize the results to other populations.il®\torrelation analysis allows for the
determination that variables are associated ote@l@ each other in some way, this type of
analysis cannot determine that there is a caulsiaeship between the variables examined.
Simply conducting correlation analyses alone dagslow for the researcher to rule out
alternative explanations for the relationship betthe variables being examined (Pallant,
2010). Both the correlation analyses and the ssgoa analysis in the present study did not
control for the influence of other variables thia Bkely to be involved in the relationship
between symptoms of ADHD and achievement.

The last limitation concerns the use of the hidraiad multiple regression technique and
the order of entry of the variables. This techeigelies on empirical judgment and theory in
driving the decisions on which variables are ineldich the regression equations at each step of
the analysis. The researcher should make sounsialezregarding the order and method of

entry in order to best obtain the variance in thigeigon measure (Muijs, 2004). Other variables
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are clearly involved in the prediction of early demic achievement for this sample of students
at-risk for ADHD. In light of these results, itlikely that the choice of variables and the order
of entry of the hierarchical regression may hawellted in a different outcome.

Implications for Practice and Directions for Future Research

Given the present results, future research inatea should examine more closely the
environmental variables that impact the relatiopsietween behavioral and academic variables
as they relate to ADHD and early literacy and regdlevelopment. The low correlations
between the variables and the large percentagari@nce in the prediction of the early
academic measures left unexplained suggests aamddiavenues of focus in the examination of
this relationship. The present study failed toneixe other environmental factors that could be
important in the relationships that contributedod term performance on academic skills
measures for students with ADHD, such as execuitingtion skills, teacher perceptions and
differences in exposure to early literacy and legymactivities.

In addition and as discussed in the previous seclidure research should utilize a larger
sample of participants that includes a typicallyeleping sample and not treatment sample in
order to compare relationships within a more sdpaited design that have the potential to
examine questions related to developmental patteajectories, impact of treatment and
differences between subtypes within the preschopufation.

The results of the current study provide implicasidor those providing early prevention,
intervention and education for preschool childrensk for ADHD. First, given the findings
that symptoms of ADHD are less related and predadf academic skills outcomes than social
skills and direct observation variables, focusreatment and services for such children could

include strategies and tools aimed at teacherrapdoving social skills and positive interactions
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for such children. Specifically, intervention tateg at improving the ability of parents to
enhance their child’s social skills, give the sggoalationship found between parent-rated social
skills and achievement measures. As one of tlmeguyi areas of functional impairment
identified (Barkley, 2006) and the findings of lawgarent and teacher-rated social skills into
adolescent (Molina et al., 2009), provision of s&#g for the enhancement of social skills is
important. Secondly, the current findings show tieltavioral difficulties in preschool children
related to some facets of overall readiness mothaospecific pre-reading skills. Academic
interventions aimed at this population may be besed at providing such children with skills in
the areas of overall readiness. Enhancement oflsaching could entail enabling parents with
tools so they may assist children in developinghsakslls through home activities aimed at
social skills and readiness skills.
Conclusions

The current study examined the relationship betvEdhavioral measures and early
readiness and reading measures in an at-risk sarhpteschool children. Results revealed few
moderate correlations between measures of ADHD symgpand academic measures.
Unexpectedly, measures of parent-rated sociakskiltl observation variables were moderately
correlated with achievement measures. The noianrmhany factors contribute to the academic
achievement of children experiencing difficulty wADHD highlights the importance of the
need to more specifically examine patterns andvgegh that mediate and moderate the
relationship. Although it was assumed and dematedrin previous research that variables
related to inattention and hyperactivity-impulspiitave a profound impact on academic
performance, this study suggests other variableshtes perceptions of skills, child literacy and

learning experience and executive functioning slalle likely involved and may contributing
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predictors in the relationship between how ADHD &uis functioning and academic
achievement, especially for children of prescha.alt was the intention of this study to
expand upon the preliminary work to this study @fan et al., 2006), however, issues with
study attrition across the years spanned decréhseshmple size and tremendously impacted
this study’s ability to more definitively shed fher light of the relationships examined.

As previously discussed in the Freeman et al (2808)y, adequate services for young
children at-risk for future emotional behaviorabplems, especially those at risk for ADHD, it is
important that all the potential variables that nrapact early learning and skill acquisition are
examined. It is important to pinpoint target babavfor intervention that most closely relate to
early academic achievement. Having a clear uraledstg of how behavior and academic
achievement relate and develop over time and imgzacht other are critical steps to providing
early intervention services for at risk childreBounter to expectations, this study does not
provide further evidence of a stronger relationgiepveen measures of ADHD symptoms and
early academic achievement measures across timee\¢r, it does confirm that there is a
stronger relationship between other behavioraletates of ADHD and academic achievement
such as social skills and classroom behavior aridduconfirms the need to modify
environmental and instructional variables and sugpddeally, future studies in this area would
need to include a control/comparison sample, examnvironmental factors related to

instruction and possible examine ADHD subtypes#iiide a larger sample.
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Table 1

Demographic characteristics for participants at Badme Point Comparison

Measure Time One-Time Two Time One-Time Threg Time Two -&iifthree
n 47 43 37

Age (in months) 50 51 52

Male (%) 40 (85.1) 33 (76.7) 25 (67.6)
Female (%) 7 (14.9) 10 (23.3) 12 (32.4)
White/Non Hispanic (%) 37 (78.72) 31(72) 21 (56.8)
Hispanic/Latino (%) 5 (10.64) 6 (14) 8 (21.6)
Other (%) 5 (10.64) 6 (14) 8 (21.6)

Note: Time One-Time Two indicates a comparisoniaiéfOne behavior and Time Two academic variablesie One-Time Two

indicates a comparison of Time One behavior andeTinvo academic variables. Time One-Time Two indisa@ comparison of

Time One behavior and Time Two academic variables.
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Table 2

Means and Standard Deviations for Variables at Eéithe Point Comparison

Time One -Time Two

Time Two-Time Three

Time One-Time Three

N=47 N=37 N=43
CPRS Inattentive 13.74 (4.78) 12.76 (6.70) 13.799¢
CTRS Inattentive 12.70 (7.00) 16.11 (5.47) 12.56p
CPRS Hyperactive Impulsive 16.96 (5.70) 11.147y. 16.70 (5.45)
CTRS Hyperactive Impulsive 15.60 (7.55) 15.08 (Y.66 15.53 (7.75)
SSRS Parent Social Skills 44.47 (9.22) 45.86 (9.28) 43.93 (9.39)
SSRS Teacher Social Skills 30.79 (9.03) 31.46 (1.3 31.05 (8.95)
Abikoff Interference 5.26 (4.92) 5.11 (6.06) 4.4717)
Abikoff Gross Motor Standing 1.06 (1.89) 1.30 (3.07 1.14 (2.07)
Abikiff Out of Chair .98 (2.73) .19 (.66) .58 (165
DIBELS Initial Sound Fluency 12.97 (8.94) 19.79 @2 19.91 (10.71)
WJ-IIl Letter Word 1D 15.06 (6.67) 19.97 (10.21) .30 (8.40)
BBCS School Readiness Composite 72.19 (14.52) 162r20) 77.84 (9.67)

Note: Time One includes the following independesttdvior variables: CPRS= Conners’ Parent RatingeSEI RS= Conners
Teacher Rating Scale, SSRS= Social Skills Ratirgge®y, Abikoff Interference, Abikoff Gross Motor &thng and Abikoff Out of
Chair. Time Two and Time Three include the follogiicriterion academic variables: DIBELS ISF=Idi&@und Fluency, WJ-IlI=
Woodcock Johnson, BBCS=Bracken Basic Concepts Sdatee One-Time Two indicates a comparison of T{@ree behavior and
Time Two academic variables. Time One-Time Twadatks a comparison of Time One behavior and Time dacademic

variables. Time One-Time Two indicates a compar@iolime One behavior and Time Two academic véggb
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Table 3
Correlations: Behavioral Variables Time One and demic Variables Time Two

n=47 Behavior Academic
Variables 1 2 3 4 5 6 7 8 9 10 11 12
1. CPRS DSM-IV Inattentive -5 29 22 -26 -23 .22 .02 -07-.13 .04 -01
2. CPRS DSM-IV Hyperactive- Impulsive - 1932 -21 -07 .19 .10 -01.01 .20 .05
3. CTRS DSM-IV Inattentive - .67** -34* -67* -09 .15 .23 .02 .16 .09
4. CTRS DSM-IV Hyperactive- Impulsive - -20 -44*» -01 .04 .19 .11 .23 14
5. SSRS Parent Social Skills - .32 -04 -32¢* -19 .10 .06 A3
6. SSRS Teacher Social Skills - -.0117 -12 .06 .00 .01
7. Abikoff Interference - -05 .14 -01-24 -24
8. Abikoff Gross Motor Standing - 26 -.04.04 -.07
9. Abikoff Out of Chair - -01 .04 -09
10. DIBELS Initial Sound - .65** 69**
11. WJ-Ill Letter Word ID - .68*

12. Bracken BCS School Readiness -

** p<.01, *p <.05 (two tailedNote. CPRS= Conners Parent Rating Scale, CTR®n&s Teacher Rating Scale, SSRS= Social
Skills Rating System, ISF=Initial Sound Fluency,-W3 Woodcock Johnson, BBCS=Bracken Basic Conc&aisle.
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Table 4

Correlations: Behavioral Variables Time Two andademic Variables Time Three

n= 37 Behavior Academic

Variables 1 2 3 4 5 6 7 8 9 10 11 12
1. CPRS DSM-IV Inattentive - 77 39 21 -42* -47** 15 -07 -14 21 -12 -06
2. CPRS DSM-IV Hyperactive- Impulsive - A1 .17 -38* -17 25 -30 -32 .01 -13 -.06
3. CTRS DSM-IV Inattentive - J3* -20 -78* 01 .10 .28 .21 -11 .05
4. CTRS DSM-IV Hyperactive- Impulsive - -16  -62* 24 .11 .19 .02 -21 .00
5. SSRS Parent Social Skills - .05 -05 .07 .16 .20 .35 .37*
6. SSRS Teacher Social Skills - .07 -04 -22 -04 26 .05
7. Abikoff Interference - .20 -.04 .38* 18 16
8. Abikoff Gross Motor Standing - 20 -04 -09 -.03
9. Abikoff Out of Chair - .07 .08 A7
10. DIBELS Initial Sound - .68** .60**
11. WJ-Ill Letter Word ID - .69**

12. Bracken BCS School Readiness -

** p<.01, *p <.05 (two tailedNote. CPRS= Conners Parent Rating Scale, CTR®n&s Teacher Rating Scale, SSRS= Social
Skills Rating System, ISF=Initial Sound Fluency,-W3 Woodcock Johnson, BBCS=Bracken Basic Conc&aisle.
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Table 5

Correlations: Behavioral Variables Time One and8emic Variables Time Three

n= 47 Behavior Academic

Variables 1 2 3 4 5 6 7 8 9 10 11 12
1. CPRS DSM-IV Inattentive -.55** 37* .30 -.29 -27 .27 -07 .05 -14 -11 -.36*
2. CPRS DSM-IV Hyperactive- Impulsive - .18 .35 -27 -07 .27 .00 .13 -.05 .06 -11
3. CTRS DSM-IV Inattentive - .69 -25 -71* -04 .11 25 -01 .19 .07
4. CTRS DSM-IV Hyperactive- Impulsive - -16 -57* .00 .08 .29 .03 19 10
5. SSRS Parent Social Skills - .28 .-15 -14 -08 .18 -01 .20
6. SSRS Teacher Social Skills - -10 -13 -.07 .09 .05 .07
7. Abikoff Interference - -12 .13 -36* -16 -.32*
8. Abikoff Gross Motor Standing - .23 .09 -03 10
9. Abikoff Out of Chair - .08 .19 .06
10. DIBELS Initial Sound - .58**  56r*
11. WJ-III Letter Word ID - .69

12. Bracken BCS School Readiness -
** p<.01, *p <.05 (two tailedNote. CPRS= Conners Parent Rating Scale, CTR®n&s Teacher Rating Scale, SSRS= Social
Skills Rating System, ISF=Initial Sound Fluency,-W2 Woodcock Johnson, BBCS=Bracken Basic Conc&uizle.
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Table 6

Hierarchical Regression for Behavioral VariablesTaine One Predicting DIBELS Initial Sound Fluen®&rfBrmance at Time Three

(N=43)

Predictors B SEB B

Step 1
Intercept 23.49 5.12 -
CPRS DSM-IV Inattention -.33 .36 -.15
CTRS DSM-IV Inattention .07 .26 .05

Step 2
Intercept 22.66 6.18 -
CPRS DSM-IV Inattention -.36 44 -17
CTRS DSM-IV Inattention -.01 .37 -.01
CPRS DSM-IV Hyperactivity .05 40 .02
CTRS DSM-IV Hyperactivity .09 .33 .06

Step 3
Intercept 6.38 16.11 -
CPRS DSM-IV Inattention -.08 44 -.04
CTRS DSM-IV Inattention A2 42 .07
CPRS DSM-IV Hyperactivity 15 41 .07
CTRS DSM-IV Hyperactivity .08 .36 .26
SSRS P Social Skills 14 .20 A2
SSRS T Social Skills 23 .29 19
Abikoff Interference -.87 40 -.37*
Abikoff Gross Motor Standing .25 .86 .05
Abikoff Out of Chair .61 1.14 .09

Note. R =.020 for Step 1A R*= .003 for Step 2A R°= .161 for Step 3
*p < .05, **p < .01 (two tailed)
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Table 7

Hierarchical Regression for Behavior Variables &#n€& One Predicting WJ-III Letter Word ID Performanat Time Three (N=43)

Predictors

Step 1
Intercept

CPRS DSM-IV Inattention

CTRS DSM-IV Inattention
Step 2

Intercept

CPRS DSM-IV Inattention

CTRS DSM-IV Inattention

CPRS DSM-IV Hyperactivity

CTRS DSM-IV Hyperactivity
Step 3

Intercept

CPRS DSM-IV Inattention

CTRS DSM-IV Inattention

CPRS DSM-IV Hyperactivity

CTRS DSM-IV Hyperactivity

SSRS P Social Skills

SSRS T Social Skills

Abikoff Interference

Abikoff Gross Motor Standing

Abikoff Out of Chair

B

20.05
-.34
.32

17.61
.50
.26
24
.08

7.41
-.39
46
.18
14
-.06
.35
-.34
-41
.61

EB

3.92
.28
.20

4.67
.33
.28
.30
.25

12.52

.35
.33
.32
.26
.16
22
31
.67
.88

-.20
.26

-.29
21
15
.08

-.23
.38
A1
13

-.07
37

-.19

-.10
12

Note R?=.071 for Step 1A R°= .024 for Step 2A R°= .105 for Step 3

*p <.05, **p < .01 (two tailed)
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Table 8

Hierarchical Regression for Behavior Variables &an& One Predicting BBCS School Readiness Comgosifermance at Time 3

(N=43)
Predictors B SEB B
Step 1
Intercept 85.54 4.26
CPRS DSM-IV Inattention -.85 .30 -.44
CTRS DSM-IV Inattention .32 22 .23
Step 2
Intercept 83.43 5.09
CPRS DSM-IV Inattention -.97 .36 -.50*
CTRS DSM-IV Inattention 23 .30 17
CPRS DSM-IV Hyperactivity .18 .33 10
CTRS DSM-IV Hyperactivity 12 27 .10
Step 3
Intercept 65.57 13.62
CPRS DSM-IV Inattention -.78 .38 -.40*
CTRS DSM-IV Inattention 42 .35 .30
CPRS DSM-IV Hyperactivity 22 .34 13
CTRS DSM-IV Hyperactivity .16 .28 13
SSRS P Social Skills A1 A7 A1
SSRS T Social Skills .28 24 .26
Abikoff Interference -51 .34 -.24
Abikoff Gross Motor Standing .26 .73 .06
Abikoff Out of Chair -.04 .96 .01

Note. R°=.171 for Step 1, *p< .05A R°= .016 for Step 2A R*= .098 for Step 3
*p < .05, *p < .01 (two tailed)
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Table 9

Hierarchical Regression Behavior Variables at Tiliveo Predicting DIBELS Initial Sound Fluency Perf@amae at Time Three

(N=37)
Predictors B SEB B
Step 1
Intercept 13.45 4.67
CPRS DSM-IV Inattention .29 .33 .16
CTRS DSM-IV Inattention 24 .30 14
Step 2
Intercept 21.17 7.34
CPRS DSM-IV Inattention 73 .59 40
CTRS DSM-IV Inattention .32 49 19
CPRS DSM-IV Hyperactivity -.66 .67 -.29
CTRS DSM-IV Hyperactivity -.24 42 -.15
Step 3
Intercept -.35.66 21.41
CPRS DSM-IV Inattention 1.42 .60 .78*
CTRS DSM-IV Inattention .99 45 .60*
CPRS DSM-IV Hyperactivity -1.12 .65 -.50
CTRS DSM-IV Hyperactivity -.26 41 -.17
SSRS P Social Skills .56 22 A43*
SSRS T Social Skills .60 .29 .56
Abikoff Interference .79 .33 .39*
Abikoff Gross Motor Standing -.40 .64 -.10
Abikoff Out of Chair .19 2.87 .01

Note. R =.064 for Step 1A R*= .055 for Step 2A R*= .380 .for Step 3, **p<.01

*p <.05, **p < .01 (two tailed)

101



Table 10

Hierarchical Regression for Behavior Variables an€ 2 Predicting WJ-11l Letter Word ID PerformanaeTime 3 (N=37)

Predictors

Step 1
Intercept

CPRS DSM-IV Inattention

CTRS DSM-IV Inattention
Step 2

Intercept

CPRS DSM-IV Inattention

CTRS DSM-IV Inattention

CPRS DSM-IV Hyperactivity

CTRS DSM-IV Hyperactivity
Step 3

Intercept

CPRS DSM-IV Inattention

CTRS DSM-IV Inattention

CPRS DSM-IV Hyperactivity

CTRS DSM-IV Hyperactivity

SSRS P Social Skills

SSRS T Social Skills

Abikoff Interference

Abikoff Gross Motor Standing

Abikoff Out of Chair

B

22.84
-.13
-11

26.27
-.12
A7
-.07
-.37

-25.75
.58
.61

-.42
-.22
.50
.55
31
-47
1.37

EB

3.99
.28
.25

6.32
51
42
.58
.36

20.47
.57
43
.62
40
21
.28
31
.61

2.74

-.08
-.08

-.08
12
-.04
-.23

.38
44
-.23
-.16
A46*

.61
19
-.14
.09

Note. R=.019 for Step 1A R*= .039 for Step 2A R°=

*p < .05, **p < .01 (two tailed)

.282 for Step 3
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Table 11

Hierarchical Regression for Behavior Variables &an€& Two Predicting BBCS School Readiness Comp@sifermance at Time

Three (N=37)

Predictors

Step 1
Intercept

CPRS DSM-IV Inattention

CTRS DSM-IV Inattention
Step 2

Intercept

CPRS DSM-IV Inattention

CTRS DSM-IV Inattention

CPRS DSM-IV Hyperactivity

CTRS DSM-IV Hyperactivity
Step 3

Intercept

CPRS DSM-IV Inattention

CTRS DSM-IV Inattention

CPRS DSM-IV Hyperactivity

CTRS DSM-IV Hyperactivity

SSRS P Social Skills

SSRS T Social Skills

Abikoff Interference

Abikoff Gross Motor Standing

Abikoff Out of Chair

|oo

76.67
-.15
13

77.02
-.22
.25
.08
-.14

25.16
.34
.57

-.02
-.04
.59
41
.25
-.28
2.42

SEB B
4.40 -
31 -.09
.28 .08
7.10 -
.57 -.13
A7 A7
.65 .04
41 -.10

23.86 -
.67 .20
.50 .38
72 .01
46 -.03
24 A49*
.33 41
37 14
71 -.08
3.20 14

Note. R =.009 for Step 1A R*= .004 for Step 2A R°= .243 for Step 3

*p <.05, **p < .01 (two tailed)
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Appendix
Curriculum Vita

Tulani M. Tiah
1322 Elmwood Avenue
Cranston, R1 02910
tulani.tiah@gmail.com
610-428-4543 (c)

Education

Lehigh University, Bethlehem, PA

Ph.D, School Psychology, anticipated 2013
Endorsement in Pediatric School Psychology

M.Ed., Human Development, September 2004

Syracuse University, Syracuse NY

B. A., Psychology, Minor in African American StudjegMay 1998
Deans Scholar 1994-1998
Psi Chi National Honors Society

Syracuse University International Programs Abrddatare, Zimbabwe
January 1997 - May 1997

Licensed School Psychologist, Massachusetts
Certified School Psychologist, Rhode Island

Employment Experiences

Providence School Department (August 2009- Present)
School Psychologist
Samuel W. Bridgham Middle School
Nathan Bishop Middle School
Office of Student Affairs
District Leadership Team: Bullying, Harassment Bgiand Sexual Violence
= Provide individual and group counseling to adoless@ both general and special
education.
= Participate as member of Evaluation Team: Condsytiplogical and social emotional
assessments for students enrolled and referrespémial education, Assists special
education teachers in case management of speciehtoh students IEP’s, 3 year re
evaluation and programming, Provide support toieein managing students with
challenging behavior.
= Serve as member of School-wide Positive Behaviduglport Team and Targeted Team
(Tier 1l Intervention Team).
= Advisor for Third Eye: Youth Crime Prevention Statd&roup.
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EBS Healthcare (January 2009 — June 2009)
Consultant School Psychologist, Medway School Distt, Medway, MA
Burke-Memorial School (March 2009 — June 2009)
Medway Middle School
= Provided individual counseling to elementary schatotlents in 8 and 4" grade.
= Conducted cognitive, behavioral, social-emotionat] academic assessments for
students in grades PK, K, 3, 4 and middle school.
= Participated in TEAM meetings for students to pnéslee results of initial and
reevaluations as well as for students receivingseling services.

Consultant School Psychologist, Braintree School Birict, Braintree, MA

Ross Elementary School (January 2009-March 2009)
= Provided individual and group counseling to eleragnstudents in grades K-5
= Provides general mental health and academic sufipstidents
= Participated in multidisciplinary team meetingshasded

Rhode Island College, Feinstein School of Educadimh Human Development, School
Psychology Program (January 2009 — May 2009)
Adjunct Faculty
= Taught graduate course entitled: Consultation avlthBGoration in School and
Community Settings. The focus of which is to faanlze students with consultation
theory, practice, and research with particular emshon case-centered behavioral
consultation.

Ossining Union Free School District, Ossining, NMigust 2007- June 2008)
School Psychology Intern: Ossining High School
= Conducted cognitive, behavioral, social-emotioaatj academic assessments for
students presently enrolled and initially referredhe Committee on Special Education
(CSE) for the purpose of appropriate educatioradgrhents.
= Participated in a variety of meetings of the CSBritter to present assessment results,
make recommendations for educational placemerntutgonal interventions and testing
accommodations.
= Provided consultation services to teachers foviddal students with behavioral
difficulties as well as classroom management.
» Provided mandated individual counseling to studasatpart of their individualized
education plans.
= Participated in weekly individual supervision withilding level psychologist and
weekly group supervision with other district intern
= Served as a member of the building level committe@ositive behavior intervention
support.

Allentown School District, Allentown, PA (Januar@@-August 2007)
School Psychologist
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= Conducted cognitive, academic and social emotiandl behavioral assessments for
students enrolled and referred for special educat&rvices within a middle school
setting.

= Provided counseling to students in an alternatiohecation program for students at
risk for school dropout.

= Assisted special education teachers in conduceegaluations for special education
students.

= Participated in meetings of the Child Study Teard 8tultidisciplinary Team for
students at risk for and in need of special edanatervices.

Supervisor: Gerry Ifkovits

Lehigh Valley Hospital, Allentown, PA (August 20@% August 2007): Tobacco Research in

Adolescents with Depression (TRIAD): Multi-site Riemized Controlled Trial

Research Assistant

Assisted in the implementation and developmentrofqeols for Institutional Review
Board approval.

Acted as a liaison within primary care practicesiévelop screening materials for
depression and smoking among adolescents.

Collaborated with primary care staff to establisé mechanisms for implementing
various phases of the TRIAD study.

Conducted qualitative interviews with adolescemis parents regarding the relationship
between smoking and depression.

Involved in the planning and implementation of adamized controlled trial comparing
the effectiveness of various treatments for smokimg) depression

Supervisor: Dr. Sarah S. Stevens

Project ACHIEVE, Lehigh University, Bethlehem, PAugust 2001- August 2003)

Project Consultant Multi-Systemic Intervention Group

= Provided assistance in the recruitment of partiti@#hrough presentations to
preschool and day care staff regarding the spedaifiche project.

= Assisted in the development and implementatioraoéipt education program and
materials

= Performed functional behavioral assessments in raordeschool settings.

= Developed, monitored, and modified interventiomplan home and school settings.

= Provided assistance to parents and teachers imgllementation of behavior support
plans and academic curricula.

Supervisor: Dr. George DuPaul

Spectrum Behavioral Management, Poughkeepsie, Nigiat 2000 - August 2001)

Intake Specialist

Screened patients for mental health or substamaseareatment referrals over the
telephone.

Assisted in the management of mental health anstaobe abuse benefits for a major
medical insurance company.

Worked with team to develop and refine the mostieffit procedure for triaging and
setting up appointments for patients in need oiouarmental health services.

106



Anderson School, Staatsburg, NY (June 1998 - Deeei2®00)
Direct Care Worker/Classroom Teaching Assistant
= Assisted in the development of behavioral and avéd&eatment plans for students with
autism and pervasive developmental disorders.
» Implemented residential and academic treatmensgiacluding community inclusion
and activities of daily living).
= Assisted in the day to day care and activity progréng for children and adolescents
with autism and other developmental disabilities.

Practicum Experiences
Applied Practicum Experiences

Children’s Hospital of Philadelphia, Philadelphita, (September 2004-July 2005)
Adolescent Medicine Clinic: Adolescent HIV Initiad
Leadership Training Grant in Pediatric School Ps{@tpy Practicum
= Conducted mental health screenings for adolesedatiidHIV/AIDS
=  Primary interviewer for a study examining PTSD syomps in adolescents with
HIV/AIDS. Also assisted in data entry and analysis
= Consulted with medical team regarding the apprépnaedical, psychosocial and
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Supervisors: Jerilynn Radcliffe, PhD
Linda Hawkins, MSEd

School District of Philadelphia, Philadelphia, PReptember 2004- June 2005):
James Rhoads Elementary School
Leadership Training Grant in Pediatric School Ps{@tly Practicum
= Consulted with general and special education teadbedevelop and monitor behavioral
and academic interventions to address the neestsidénts with emotional and
behavioral difficulties.
= Partnered with community members and families teeligp effective interventions for
elementary school-aged children.
» Facilitated reading intervention groups for figsade students at risk for difficulty in
reading.
= Conducted individual reading and math assessmensiufdents experiencing difficulty.
Supervisor: Patricia H. Manz, Ph.D.

Leadership Training Grant in Pediatric School Ps{mtly Practicumlehigh Valley Hospital,
Allentown, PA, Outpatient Pediatrics (September28®Rugust 2004)
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monitor interventions for children with behaviodifficulties
Supervisor: Patricia H. Manz, Ph.D.

107



Allentown School District, Allentown, PA, (Septenmi#903 — July 2004)
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Interviewed preschool children about their claserdoends

Administered Individual Growth and Development bators (IGDI's) Picture Naming,
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Phonological Awareness Literacy Screening (PAL®}pwersion to preschool aged
children in various Head Start classrooms in Abent.

Served as on of the primary observer for study exiua first grade teachers reading
instructional behaviors using an observation cas@gihed to collect information of
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instructional times.
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to first grade students.
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Freeman, T.F., Shapiro, E.S., DuPaul, G.D. & Kér{March, 2007) Examining the Behavior-

Academidrelationship in Children At-Risk for ADHPoster to be presented at the
Annual Conference of the National Association ah&ol Psychologists, New York,
New York.
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Association of School Psychologists, Atlanta, GA.

Henry, C.N. & Freeman, T.M. (2005, MarchjVhere are all the African American School
PsychologistsPaper presented at the Annual Conference of themtAssociation of
School Psychologists, Atlanta, GA.

Radcliffe, J. & Freeman, T.M. (2005, Marchyour Report Makes a Difference: Intervention
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Philadelphia College of Orthopedic Medicine’s BRsdctices in Psychology Conference,
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Sokol, N. G., Freeman, T.M., & DuPaul, G.J. (2003y). Space, place, and pace:
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