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DISSERTATION ABSTRACT
Kimbree L. Brown
Doctor of Philosophy
Department of Counseling Psychology and Human Sesvi
September 2015
Title: Ecological Predictors of School Service Usamd Early Academic Skills in
Kindergarten Children with Developmental Disabégiand Delays

Young children with developmental disabilities atedays often require extra
supports in the school environment, yet lag bekied typically developing peers on
measures of academic success. However, littlrosvk about factors that influence both
the school service use and early academic skilksnofergarten-age children with
developmental delays and disabilities. A bettetasstanding of the predictors of school
service use and early academic skills for this petmn of children could inform the
development of effective early intervention effddsncrease positive school outcomes.
This study examined factors that predict the spseirice use in school and early
academic skill of children identified with a devpioental disability or delay prior to
school entry.

Results from this study found that children ideatfwith a developmental
disability or delay prior to school entry utilizadange of school-based services in
kindergarten. In addition, over half of the chddrin this study demonstrated below
average achievement at the end of kindergartesigrificant association between
family background and child school readiness wasdo such that increased risk factors

in the home environment predicted poor school ress$ skills. Direct effects were also



found between child school readiness and scho@ebssrvice use and early academic
skills, indicating that readiness to transitiorfdomal education can influence school-
based service use and academic achievement inrgartien. Finally, an indirect effect
on early academic skills by child school readireessnediated by school-based services
was found. This finding demonstrates that thetamthl supports young children with
development disabilities and delays receive atslctan positively impact their
achievement in kindergarten.

This study demonstrates that young children wihetbpmental delays and
disabilities and their families could benefit fragarly intervention services that stress the
development of school readiness skills. Such sesvinay decrease the risk of poor
school outcomes for this population of children vidkad to be at risk of academic
failure. Additionally, findings have implicatiorisr intervening at the school level, as
results found that school-based services are aartaqt part of bolstering the early

academic success of young children with developahelelays and disabilities.
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CHAPTER |
INTRODUCTION

Developmental disabilities are cognitive, physigalychological, speech,
language, or self-care deficits that typically orgge in childhood and tend to be chronic
in nature (Yeargin-Allsopp, Murphy, Oakley, & Sikd992). Such disabilities affect a
considerable number of children in the United Statéccording to Boyle and colleagues
(2011), approximately 10 million children aged 3ltbdisplay some type of
developmental disability. This represents a 178tdase in the prevalence of
developmental disabilities over the last 12 ye#&m®ong preschool-age children,
common disabilities include speech problems aneldgwmental delays (Blanchard,
Gurka, & Blackman, 2006). The most common formdisébility seen in school-age
children include learning disabilities, attentioefidit/hyperactivity disorder, and
behavior problems.

The research examining outcomes for young childientified with
developmental disabilities is limited, but suggebktsy tend to experience an array of
problems throughout childhood and into adulthoBdr instance, behavioral disorders
are common and persistent among young childrendagtfelopmental delays and
disabilities (Emerson, 2003; Green, O'Reilly, Itohé& Sigafoos, 2005). Baker and
colleagues (2003) determined that approximatekethimes as many young children
with developmental delays demonstrate clinical l&ehavior problems when compared
to their typically developing peers. In additiomany children diagnosed with
developmental delays prior to school entry regspecial education services through the

age of 16 (Dale, Jenkins, Mills, & Cole, 2005; MjlDale, Cole, & Jenkins, 1995). As



these children reach adulthood, Keogh and collea(2@04) found they generally do not
outgrow developmental disabilities, but continustimiggle. Thus, research
demonstrates that developmental disabilities ifiedtin young children tend to be
associated with subsequent delays in adult funicigp(Beadle-Brown et al., 2000;
Bernheimer, Keogh, & Guthrie, 2006; Dale, Mills,I€0& Jenkins, 2003). Given the
high prevalence rates and negative outcomes assoeiith developmental delays and
disabilities in children, it is important to gairbatter understanding of how best to
intervene with this population to prevent laterlgemns. One way to learn how to
intervene and improve outcomes may be to betteenstahd the impact that family
factors have on the school readiness of young remldith development delays and
disabilities, as well as how school readiness aadfter factors influence school
outcomes for these children. Given the increasmgprtance of school success on
positive long-term outcomes, it is crucial to gaimore thorough understanding of the
early school achievement of young children withelegmental disabilities and delays.
Therefore, this study will examine ecological fastthat influence the school-based
service usage and early academic skills of childitentified with a developmental
disability or delay prior to school entry.
Developmental Disability and School-Based Services

As mandated by the Individuals with DisabilitiestAIDEA), all young children
diagnosed with a developmental disability are blegio receive early intervention
services and supports. These services often ¢arisamily training, technology
services, counseling, home visits, medical seryigagition services, occupational

therapy, social work, psychological support, sdesication, speech and language



services, audiology, and vision services (Ramem&a & Lanzi, 2007). In general,
results regarding the effectiveness of early irgation are quite variable. Lazar and
colleagues (1982) found that intellectual gains enlayl children receiving early
intervention services dissipated after three ygasghool and academic gains did not
endure beyond six years. In contrast, CampbellRardey (1994) demonstrated that
early intervention had positive effects on childserognitive development and academic
achievement through the age of 12. Even to datégrmal reporting mechanisms or
systems of review exist to evaluate the outcomesHhiddren engaging in early
intervention programs. As a result, little is kmoabout the long-term outcomes of
young children identified with developmental didgieis.

While limited research has examined the schoolayués of young children with
a developmental delay or disability, preliminarydmnce suggests these children tend to
require special services throughout their schomers. For instance, both Delgado
(2009) and Mills et al. (1995) found that approxieta 66% of children who had
received early intervention services for a develeptal disability continued to receive
special education services at the age of 9. SilpjlBale and colleagues (2005) found
that over 60% of these children received speciatation services at age 12 and 61% at
age 16. In a longitudinal study of preschool-algideen identified with a developmental
delay, Delgado, Vagi, and Scott (2006) concluded % of these children continued to
receive special education services in the thirdigrarhese results are consistent with the
notion that poor achievement at a young age o#tadd to placement in special education

during subsequent schooling.



In addition to the effects of special educatiorvees at the individual child level,
it is important to consider the cost to schoolpralviding these services. Research has
found that special education supports are mordycistieliver than general education
and that local school districts often contribute thajority of funding necessary to
provide these services (Chambers, Parrish, & R&02). Although not all kindergarten-
age children with disabilities are provided witlesal education (Hebbeler et al., 2007),
young children with developmental disabilities atedays tend to exhibit more behavior
problems (Baker et al., 2003; Emerson, 2003) angi@cademic skills (Hocutt, 1996)
than their typically developing peers. Thus, thesi&dren may still be provided with
extra school-based supports that are more cosfightools than general education alone.
Therefore, research to help clarify the numbertgpd of school-based services used by
children with developmental disabilities and delaysl the factors that predict service
use may be important in developing and utilizingyemtervention programs that reduce
the costs associated with educating these students.

Developmental Disability and Early Academic Skills

Although legislation and policy require schoolgptovide students with
disabilities access to the most appropriate anst lestrictive curriculums and
environments (IDEA, 2004; President’s CommissiorEanellence in Special Education,
2002), few studies have investigated the developmwieeicademic skills in this
population of children. Instead, much of the ergstresearch has focused on how
various instructional and placement strategiesiarfte the academic success of students
with disabilities. For example, Carlberg and Kav@l980) found that children with

intellectual disabilities performed equally wellgpecial placement and general



education classrooms, while children with learmandpehavioral disorders performed
somewhat better in special placements. MadderSéndn (1983) concluded that
children with disabilities performed best acadeithyjoahen instruction in general
education classrooms was supplemented by speciad®dn programs. More recent
research examining the effects of inclusive sestioig the academic skills of children
with developmental disabilities has produced eqeavoesults. While Walther-Thomas
(1997) found the academic success of studentsdigttbilities in general education
classrooms was equivalent to that of studentsegiapplacements, Vaughn and
colleagues (2001) found unsatisfactory outcomeshiese students in inclusive
classrooms. Overall, Hocutt (1996) concluded ttegardless of instructional
intervention, children with disabilities generafigrform below their non-disabled peers
on academic measures. This finding was also stgghbly Kemp and Carter (2006) in
their study of the academics of young students dighbilities in general education
classrooms.

Overall, the above-mentioned research seems toatedthat children with
developmental disabilities and delays tend to kelgrd their typically developing peers
on measures of academics. However, it says éititeit which factors, beyond inclusive
versus special education, may influence succetsssmpopulation. A broader
understanding of the conditions that affect theuggition of early academic skills in
young children with disabilities is important faveral reasons. First, as children
transition to kindergarten, requirements placethem by formal education are often
more demanding than home and preschool expectatfemsexample, kindergarten has

explicit goals for literacy, numeracy, and socialian (Haines, Fowler, Schwartz,



Kottwitz, & Rosenhoetter, 1989). As demonstratgdizintyre, Blacher, and Baker
(2006), children with disabilities often experierdificulties adapting to the academic
and behavioral expectations placed on them in kgatéen, which may put them at risk
for continued school failure. Early school striggyimay be particularly detrimental to
later success, as research has shown that achieteuiti@n the first two years of school
is crucial to positive outcomes in elementary stlamol beyond (Gutman, Sameroff, &
Cole, 2003; McClelland, Acock, & Morrison, 2004y addition, both the pacing of
instruction and emphasis on academic performaniceightened during middle and high
school (Deshler & Schumaker, 2006; Wagner, Newr@ameto, Levine, & Marder,
2003). Consequently, young children with disaleditwho struggle to master early
academic skills, such as the basics of literacyramderacy, may not only continue to
experience challenges in elementary educationnaytfall even farther behind their
typically developing peers. Therefore, it is imjaoit to gain a more complete
understanding of the factors that influence theettgyment of early academic skills in
young children with development disabilities, as ttould inform effective early
intervention strategies to prevent academic hapdshthis population.
Ecological Framework for Under standing School Success

Sameroff and Seifer (1990) argued the study ofichil’s adjustment should be
embedded within the ecological factors to whicHdren are often exposed. From this
perspective, children’s success in school occutisinvand is influenced by multiple
ecological systems (Bronfenbrenner & Morris, 19@8inta & Walsh, 1996). For
instance, Pianta and Harbers (1996) found that enathild interactions strongly predict

academic achievement for children at grades 2n@4a For older children, the work of



Stormshak and colleagues (2011) demonstratesahmityfcentered approaches to
intervention in schools significantly reduce chédis antisocial behavior and drug use
throughout adolescence. While the above reseanttilsutes to an ecological
understanding of typically developing children’isol success across developmental
periods, little is known about the factors thatuehce success in school for young
children with developmental disabilities and delays is noted above, since children
identified with developmental delays and disata$tiend to lag behind their non-
disabled peers in school (Hocutt, 1996), more kedgé concerning this topic could
inform the development of effective interventiofoefs to increase positive school
outcomes for these children. The following seaibighlight a number of ecological
factors that may be particularly salient for thbaa success and/or failure of children
with developmental disabilities.

Ecological Factors Contributing to School Success

Family-level factors.

Socioeconomic statusA longstanding tradition of research has examihed
relationship between socioeconomic status (SESkhidren’s school readiness. As
demonstrated by Duncan and Magnuson (2005), SEsuatcfor a significant amount of
the difference in children’s school readiness oomes. Children with more risk factors,
including economic disadvantage, are more likelg@wee lower cognitive, literacy, and
social skills than their more affluent peers (NICHBrly Child Care Research Network,
2005). In addition, a meta-analysis by Sirin (20f@kbind that students from lower SES
backgrounds showed reduced academic achievemaven e link between SES and

deficits in school readiness, it is not surpridingt children from low-income



backgrounds are overrepresented in special edac@igncan & Brooks-Gunn, 1997).
Another factor in this overrepresentation may la teachers are more likely to refer
low-income students for special education serviGsssman, 2002). Poverty is also a
significant predictor of disability status (FujiugaYamaki, 2000); research estimates that
35% of families with young children with disabiés are living in low-income conditions
(Bowe, 1995; Guralnick, 1998). Thus, links betw&&S and school readiness are
particularly pertinent for children with developmaindisabilities. Overall, past research
suggests family SES can significantly impact actkiteadiness to successfully transition
to the demands of kindergarten and that this aggonimay be particularly important for
young children with developmental disabilities aledays.

Education level. Parent education has been shown to be signifjcassociated
with the school readiness and early academic ssafeshildren (Rauh, Parker,
Garfinkel, Perry, & Andrews, 2003; Rouse & FantyzZ2@09). While parent education is
strongly related to income level, Davis-Kean (200ighlights its unique influence on
parental beliefs and behaviors tied to childrerademic skill. In particular, Ramey and
Ramey (1998) found that children whose mothers lhavdevels of education often
demonstrate impairments in cognitive skills critimaschool readiness. Children born to
parents with low education levels are also at iasee risk for both early school
difficulties (U.S. Department of Education, 200@galevelopmental disabilities and
delays (Campbell et al., 2003; Chapman, Scott, &dha2002; Hollomon, Dobbins, &
Scott, 1998). Thus, research suggests that pageication levels may significantly

impact children’s school readiness skills.



Prenatal drug use.A longstanding body of research has documentatd th
children exposed to drugs while in utero often digognitive and learning difficulties
that impair their readiness for school (Aronson &gHerg, 1998; Mattson, Riley,
Gramling, Delis, & Jones, 1998). A number of reéskars have found prenatal alcohol
exposure to be associated with learning probleows cbgnitive abilities, and deficits in
academic achievement (Goldschmidt et al., 199@is3guth, Barr, & Sampson, 1990).
Additional research has also found that prenataljunama use predicts poor academic
success and teacher evaluations (Goldschmidt, Risba, Cornelius, & Day, 2004).
Prenatal exposure to drugs is often associatednetiintodevelopmental abnormalities
that are expressed as developmental disabilitedaysd, and learning disorders (Stratton,
Howe, & Battaglia, 1996). For instance, in theimgple of children exposed to prenatal
alcohol, Streissguth, Barr, Kogan, and Bookste#96) found that 40% had received
special education services and 65% had receiveddi@hsupport in reading and
mathematics. Research related to prenatal drugsexe clearly demonstrates the
negative impacts of a mother’s drug use on a chii@velopment of skills critical to
school readiness.

In summary, children exposed to multiple risk fasf@such as socioeconomic
disadvantage, low parent education, and drug uag,not develop adequate early
cognitive and, thus, school readiness skills. Thjgarticularly detrimental for young
children with developmental disabilities and delasthey are more likely than their
typically developing peers to struggle with thensition to kindergarten (Mclintyre et al.,

2006). A better understanding of how family rigktors impact the school readiness of



children with developmental delays and disabiliesy provide valuable information
regarding how to best help these children entescdateady to learn.

Child-level factors.

Cognitive ability. Past research demonstrates a strong link betecggitive
ability and academic achievement. Intelligencéste®re originally developed by Alfred
Binet specifically to assess children’s school sgseqNeisser et al., 1996). Since this
time, research has consistently found cognitivétaho be significantly correlated with
academic achievement (Deary, Strand, Smith, & Fetes, 2007; Jensen, 1998; Kuncel,
Hezlett, & Ones, 2004). In particular, Rohde amdMpson (2007) found the correlation
between general cognitive ability and academiceadment to be approximately .50.
Thus, while there is a considerable amount of shaagiance between intelligence and
academics, room remains to investigate other egpday variables. Given that research
suggests children’s general cognitive ability magrsgly impact their academic success,
it seems likely that cognitive ability is also asisbed with the provision of school-based
services.

Early literacy skills. The relationship between early literacy skillsl dater
achievement has been well documented by reseaatts(€ey, Zhang, & Tomblin,
2001; Duncan et al., 2207; Scanlon & Vellutino, 898now, Tabors, Nicholson, &
Kurland, 1995). Duncan and colleagues (2007) faeatly literacy skills to be predictive
of long-term reading and math achievement. Unfately, children who struggle to
acquire early reading and language skills are dadtarsk of continued academic failure
throughout school (Chatterji, 2006). This may beipularly important for children with

developmental disabilities and delays, as theyraree likely than their typically

10



developing peers to have language impairmentsriyade the acquisition of early
literacy abilities (Wise, Sevcik, Lovett, Morris, Wolf, 2007). For example, as Thatcher
and colleagues (2008) posit, children with commatiin disorders often struggle to
master the academic demands of school. These@hiide likely to exhibit subsequent
deficits in important academic abilities (Natiordaf&, Marshall, & Durand, 2004). Thus,
the acquisition of literacy skills prior to kindemgen entry may influence the academic
success and special education placements of ydulugen with developmental
disabilities and delays.

School adjustment.Adjustment to the social and behavioral demardsioool
has been linked to academic skill in kindergarted laeyond, even when controlling for
cognitive ability (DiPerna, Lei, & Reid, 2007; HogysCalkins, Anastopoulos, Keane, &
Shelton, 2003; McClelland et al., 2006). As swdhldren with poor school adjustment
tend to struggle in the classroom environmenttleLis known about the school
adjustment behaviors of young children with develeptal disabilities and delays. In a
small study of elementary school students, KempGewtier (2006) found that on-task
behavior in the classroom was problematic for e¢kibdwith disabilities during whole
group instruction. This finding was also replichteith middle and high school students
(Carter, Sisco, Brown, Brickham, & Al-Khabbaz, 2008/cIntyre et al. (2006) found
that young children with intellectual disabilitisguggled to adapt to kindergarten
expectations. Overall, these studies suggestthiaren with developmental disabilities
may struggle to adjust to the school environmehiclvmay lead to them receiving more

services and having poor academic outcomes.
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Teacher-level factors.

Teaching experience Research often associates expertise in a slsilioject
with years of practice (e.g., Simon & Chase, 13&t@rnberg, 1998). Not surprisingly,
years of experience in the classroom has been st associated with the academic
success of students. For example, Hawkins, Stageawand Dorsey (1998) found that
students who were taught by teachers with more fikkaryears of experience
outperformed students of less experienced teacl&nsilarly, Fetler (1999)
demonstrated that number of years spent teachisguositively related to academic
achievement. More experienced teachers also teeddorse greater levels of teaching
self-efficacy related to competence in instructlarad classroom management skills
(Wolters & Daugherty, 2007). Given this body ofearch, one might expect teaching
experience to be related to the classroom sucéessldren with developmental
disabilities and delays.

Teacher beliefs.Teachers’ beliefs are important components imtaaiing
effective classroom environments and promotingesttdchievement. For instance,
Archambault and colleagues (2012) found the maehters endorsed high and
efficacious expectations, the better students aeki@academically. Burts et al. (1993)
also found that kindergarten students from clagawhere teachers enacted
developmentally appropriate beliefs demonstratgtdr reading achievement in first
grade than students from less appropriate classodine link between teacher beliefs
and school success may be particularly importansticdents with developmental
disabilities, as teachers do not always hold pees#ittitudes about the inclusion of

disabled students in general education classro@pscifically, teachers tend to be more

12



inclusive toward students with physical and sensisgbilities, but less inclusive of
children with learning difficulties (Lindsay, 200Ward, Center, & Bochner, 1994).
Thus, teachers’ beliefs about developmentally gmaite practices may be an important
determinant of the academic skills of children wd#velopmental disabilities.
Classroom literacy activitiesResearch has highlighted the importance of
teachers’ use of developmentally appropriate prastin literacy instruction to support
the early reading and language skills of childr&éhe National Association for the
Education of Young Children found kindergarten regdnstruction to be most
successful when it promoted phonological awareragbhabetic principle, vocabulary,
and contextualized reading activities (NAEYC, 1998nfortunately, research seems to
suggest a lack of focus on developmentally appabgtiteracy activities when teaching
children with developmental disabilities and delégatims, 2000; Kliewer, 1998;
Kliewer, Biklen, & Kasa-Hendrickson, 2006). Stusliexamining the quality of literacy
instruction have also found consistently low temediate quality use of instructional
techniques that effectively promote literacy antglaage development (Justice,
Mashburn, Hamre, & Pianta, 2008; La Paro, Piant&télman, 2004). This may be
detrimental to children, as the acquisition of géiteracy skills has been linked to long-
term school success (Chatterji, 2006). Overalf pesearch suggests that
developmentally appropriate literacy instructionyrhave significant impacts on the
academic achievement and service placement of yohiidyen with developmental

delays and disabilities.
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Service Use asa Mediator of Academic Achievement

Given that past research demonstrates strong lietkgeen family background
and child school readiness, as well as associatietvgeen child and teacher factors and
special services and early academic success, sersage might be expected to mediate
the relationship between child and teacher facotsacademic outcomes. Research
supports the notion that school-based servicesatripa academic success of students
with disabilities. For example, Hanushek, Kaind &ivkin (1998; 2002) have repeatedly
demonstrated that special education programs &gnify boost the academic
achievement of students with disabilities. Fuaid Buchs (1995) have shown special
school-based services often provide unique instuat possibilities, such as
individualized instruction and access to highlyrtea teachers, not available in most
general education classrooms. Recent work examthim effectiveness of school-based
interventions in increasing the academics of chitdwith disabilities has also found
associations between early entry into special sesvand increased academic success for
this population (Cavanaugh, Kim, Wanzek, & Vaugko4; Ehrhardt, Huntington,
Molino, & Barbaresi, 2013).

Although positive associations have been found eetwschool-based services
and academics for students with disabilities, thiesalts are not conclusive. In one of
the first comprehensive studies examining acadenticomes for students with
disabilities, Carlberg and Kavale (1980) found tacial education services were only
somewhat effective for students with mild disal@stand were not effective for students
with severe difficulties. More recent investigatioas concluded that special education

placement subsequent to preschool predicts dedréasg-term academic success (Dale
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et al., 2005; Jenkins et al., 2006). These reamtonsistent with the hypothesis that
early school failure leads to subsequent speciatatbn placement and continued poor
academic achievement, as well as the hypothediextended time in special education
limits academic growth (Dale et al., 2005). In suvhile associations have been found
between placement in school-based services an@mtaduccess, the strength and
direction of these associations remains equivodalstated by Dale et al. (2005),
placement in school-based services is potentiaitit Bn outcome measure and casual
factor in academic skill, making associations betwthese two variables difficult to
interpret.

Given the elusive nature of the relationship betwsshool-based services and
academic success, this is an important area fordumvestigation. It is also important
to determine if early ecological factors influersmademic outcomes, though their
influence on service usage. If so, interveninghmse factors earlier might both decrease
service usage, saving schools resources, and seceeademic success. Additionally,
results could clarify early service use as an éffeanethod for increasing the academic
success of students with disabilities. Alterndsiveesults may demonstrate that, at a
young age, ecological factors (e.g., teacher e&pee, socioeconomic status) are more
influential than school services in altering theyeacademic skill of students with
developmental disabilities and delays. In theetatase, school services are likely still a
critical and valuable component of school succlesgjever, it may be that interventions
targeting children’s context are an equally impatrfactor in the early development of
academic skills for young children with developnamlisabilities and delays. Either

finding is an important step toward identifyingexffive early interventions for increasing
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the academic success of students with disabilpie®ntially altering their long-term
school success.
Summary
While young children with developmental disabiktiand delays are likely to lag

behind their non-disabled peers on measures okataduccess (Hocutt, 1996), little is
known about the factors that influence both sclseoVice usage and early academic
skills in this population of children. Researcls Isaown that multiple individual, family,
and teacher contexts significantly impact childelepment (Bronfenbrenner & Morris,
1998; Pianta & Walsh, 1996). Therefore, gainirgetier understanding of the ecological
predictors of service usage and early academilts $&il young children with
developmental delays and disabilities could infoine development of effective early
intervention efforts to increase positive schodlcomes for these children.
Study Purpose

This study examined factors that predict specialise usage in school and early
academic skills of children identified with a demainental disability or delay prior to
school entry. This study was guided by the follogwiesearch questions:

1. What types and how many school-based serviceshddezen with developmental
disabilities and delays using at the end of kindeem? It was hypothesized that
these children would utilize a range of school-bassrvices, with most children
utilizing at least one service.

2. How well are children with a developmental disdpibr delay achieving on early

measures of academic skill at the end of kindeeg&rtOverall, it was
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hypothesized that most children in this study wqédorm below standards on
early measures of academics. Two possibilitiegVither clarified.

Children with developmental disabilities and delegseiving the most school-
based services may perform better on early acad@e@sures when compared to
children with developmental disabilities and delegseiving fewer services, as
additional school support may bolster these acadskiils. In contrast, those
children with developmental disabilities and deldgsnonstrating the most
trouble with early academic skills may require thest school-based services.
As such, more school support may be related torlgkid in early academics.

. What ecological factors predict the number of s¢ihased services used by
children with developmental disabilities and delayshe end of kindergarten?
Because of the associations between pre-existmdyfdactors and child skills, it
was hypothesized that family factors would predfatd skills, but would not
directly predict school-based service usage. i, titiwas hypothesized that
lower cognitive ability, lower early literacy slglland lower school adjustment
would predict increased service use in schoolvakt also hypothesized that lower
levels of teacher experience, lower endorsemedéeeélopmentally appropriate
teaching beliefs, and lower endorsement of devetoypially appropriate literacy
activities would predict increased service usecimosl.

Does school-based service usage mediate the redhtmpbetween child and
teacher factors and academic skill at the endrafedigarten for children with
developmental disabilities and delays? Given thewecal nature of past

research findings regarding the association betwebaol services and academic
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skills, two alternative outcomes were possiblasti-school-based service usage
may mediate the relationship between child andherafactors and academic
skill, with a significant indirect path from thefsctors to academic skill through
service utilization. Alternatively, school serncamay not mediate the
relationship between child and teacher factorsaaradiemic skill; therefore, no
indirect path between these factors and early asmdenvould be found. In this
circumstance, it was hypothesized that contextaabbles operating in the lives
of young children with developmental disabilitiesdadelays would be the

primary contributors to the early academic skiltlfuése children.
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CHAPTER Il
METHODS

Participants

This study utilized existing data from a longitoali, multi-wave randomized
efficacy trial conducted at the Oregon Social LesgrCenter (Kids in Transition to
School — Early Childhood Education Program [KARESIhe research project was
funded by a grant from the National Center on Spideducation, Institute of Education
Sciences, Department of Education (R324A080026)@sehto the Principal Investigator
Dr. Katherine Pears. The KARES intervention wasgleed to enhance the psychosocial
and school readiness of children with developmaetitabilities and delays and co-
occurring behavior problems as they entered kiratéeg. Participants in this study were
101 children (24 females) in Early Childhood SpkeE@ucation (ECSE) who were
randomly assigned to the control condition (sewiag usual) of the KARES
intervention. A total of 68.3% of the participamisre European American, 13.9% were
Hispanic or Latino, 12.9% were mixed ethnicity,.Were African American, 2.0%
were Native American, and 1.0% were Asian Americihe mean age of the children in
this study was 5.28 yearS[P = 0.28). Of the participants, 57.4% were ideatifwith a
developmental delay, 32.7% with a communicatiomylehnd 9.9% with autism.
Eligibility requirements for this study includechitd was a monolingual or bilingual
English speaker, child was receiving ECSE serviaed,child was beginning
kindergarten in the fall. Children recruited forst study were also identified by their
ECSE service coordinators as experiencing behdwoocial difficulties likely to

interfere with a successful kindergarten transition
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Participants in this study were enrolled in altoféal9 public school districts, 4
alternative schools, 4 private schools, and 1 hscheol throughout the data collection
period (summer 2008 through spring 2012). Fopalilic school districts, the average
percentage of students eligible for free and redlgech (FRL) throughout the data
collection period was 51.29%. The average FRLf@tall districts during the 2008-
2009 school year was 45.27%. For the 2009-2010a¢gkear the average FRL rate was
50.72%, for the 2010-2011 school year the aver&jerate was 53.28%, and for the
2011-2012 school year the average FRL rate was8%b.8-rom 2008 through 2012,
FRL rates for all school districts ranged from @& laf 8% to a high of 72%. Overall,
41.18% of study participants were enrolled in stluostricts with average FRL rates
below 50% and 58.82% of participants were enralesthool districts with average
FRL rates above 50%.

The average total student body for all schookidistthroughout the data
collection period was 7794. The average numbstuafents enrolled in all districts
during the 2008-2009 school year was 11,160. k@2009-2010 school year the
average enrollment was 11,090, for the 2010-20htcc/ear average enroliment was
11,411, and for the 2011-2012 school year averagglment was 11,852. From 2008
through 2012, the number of students enrolledlisciool districts ranged from a low of
75 to a high of 83,852. In summary, 64.71% of gtparticipants were enrolled in school
districts with average enrollment below 5,000 stud@and 35.29% of participants were

enrolled in school districts with average enrollinagpove 5,000 students.
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Procedure

All study procedures were approved by the instnai review board of the
research center at which the study was condudEegh child’s caregiver was contacted,
via a home visit, to explain the study and reqaestent for the child to participate. The
summer before kindergarten entry, trained assessatsated the children’s cognitive
abilities and early literacy skills. Also duringg time, caregivers provided information
regarding their family’s income level, educationde and prenatal drug use. During the
fall of the children’s kindergarten year, classromachers reported on their teaching
experience, beliefs about instruction, and classrbracy activities. Teachers also
reported on children’s school adjustment behavidéisthe end of the kindergarten year,
classroom teachers provided information about threber and types of school services
received by each child in the study. Also at timee, trained assessors evaluated the
early academic skills of the children in this study
M easur es

This section describes each of the measures ngbaistudy. Copies of
measurement tools can be found in the Appendix.

Family measures.

Socioeconomic statusFamily socioeconomic status was assessed ugng th
following question answered by primary caregivévghich represents your gross annual
household income?” Annual income was categorized b2-point scale, ranging from
less than $4,999 to greater than $100,000.

Education level. The education level of primary caregivers wagesssd using

the following question answered by primary caregv8NVhich represents the highest
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grade you completed in school?” Education leved wategorized on a 14-point scale,
ranging from less thari"6grade to graduate degree.

Prenatal drug use.Overall level of prenatal drug use was measuyealsking
primary caregivers whether the child’s biologicaidtirer used the following drugs during
pregnancy: caffeine, tobacco, alcohol, marijuand, @her. Respondents could answer
yesor no. Number of drugs used during pregnancy was sunimerkate a variable
measuring total drug use.

Child measures.

Cognitive ability. The general cognitive ability of children in tlsiudy was
measured prior to kindergarten entry using rawessfmom the Block Design and
Vocabulary subscales of the Wechsler PreschooPaindary Scales of Intelligence —
Third Edition (WPPSI-1Il; Wechsler, 2002). The BloDesign subscale measures a
child’s ability to analyze visual information, whithe Vocabulary subscale primarily
assesses a child’s word knowledge. The Block Desigpscaler(= .89) and Vocabulary
subscaler(= .84) are strongly correlated with the Full Sd&&gWechsler, 2002). Both
subscales were correlated and averaged to creadaa score of general cognitive
ability.

Early literacy skills. Raw scores from the Concepts About Print TestRCA
Clay, 2000) were used to measure the literacysséflchildren in this study prior to
school entry. This individually administered tassesses a child’s understanding of print
concepts such as book orientation, print directietters, words, and punctuation. It

includes 24 items, scored as either correct oriect CAP has been found to be a
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reliable and valid measure for evaluating younddean’s knowledge regarding print
concepts (Clay, 2005).

School adjustment.Scores from the School Adjustment Behavior suleschthe
teacher-report Walker-McConnell Scale of Social @etence and School Adjustment
(SSCSA; Walker & McConnell, 1995) were used to meashe school adjustment
behaviors of children in this study during falllehdergarten. The School Adjustment
Behavior subscale is comprised of 10 items meagim@mavioral and social classroom
competencies highly preferred by teachers. Thakesshows good internal consistency
(o =.93). All items are measured on a 5-point saaleging from 1 gtudent never
displays the behavipto 5 Gtudent frequently displays the behayior

Teacher measures.

Teaching experienceThe experience level of kindergarten teachethigstudy
was assessed using the following question: “Listryeears of teaching experience at
each of the following levels.” Teaching level wadegorized as below kindergarten,
kindergarten, and above kindergarten. Number afsygn each teaching category was
summed across categories to create a variable negswerall level of teaching
experience.

Beliefs about instruction.Scores from the Developmentally Inappropriate
Beliefs subscale of the Teachers Beliefs and Rextbcale-Kindergarten Version
(TBPS-K; Charlesworth et al., 1991) were used s&ss the instructional beliefs of
teachers in this study during fall of kindergartérhis subscale measures teachers’
inappropriate beliefs regarding areas such asatdurmn goals, teaching strategies, and

cognitive development. This subscale consistslateins (e.g.ltis ___ for children to
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color within predefined lingameasured on a 5-point scale, ranging fromdt yery
importan) to 5 extremely important This measure is reliable in this sample=(.75).

Classroom literacy activitiesScores from the Developmentally Inappropriate
Literacy Activities subscale of the TBPS-K (Chawesth et al., 1991) were used to
assess the literacy instruction of teachers indtudy during fall of kindergarten. This
subscale measures teachers’ inappropriate inginattactivities regarding early literacy
skills. This subscale consists of 4 items (d4gw often do children in your class copy
from the chalkboardmeasured on a 5-point scale, ranging froralth¢st never/less than
monthly to 5 (ery often/daily. The reliability of this measure in the samplesw =
.59.

Mediator and outcome measur es.

Service use in schoolThe number of school services used by childrehis
study was measured using the following questiomvarsd by classroom teachers during
spring of kindergarten: “Has the study child in yolass used any special school services
in the current school year?” School services wategorized as special education
(general education and resource room only), spediatation (full-time aid or self-
contained classroom), Chapter 1/Title 1, in-sclomainseling, after school tutoring,
individual tutoring in reading, pull-out small gneyrogram in reading, individual
tutoring in mathematics, pull-out small group prErgrin mathematics, and other.
Number of school services were summed to creatgiable measuring the overall use of
special services by children in this study.

Early academic skill. The early academic skills of children in thisdstwvere

measured at the end of kindergarten using scatre@sérom the Academic Skills
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subscale of the Woodcock-Johnson Tests of Achiemeri@ird Edition (WJ-lII;
Woodcock, McGrew, & Mather, 2001). This subscakasures children’s letter-word
knowledge, calculation skills, and spelling abéigi The WJ-IIl has been shown to be a
reliable and valid measure (Woodcock et al., 2001).
Data Analysis

The current study utilized structural equation elod) to examine the
associations between ecological factors, schowelceuse, and early academic skills in
kindergarten-aged children with developmental dlgeds and delays. Both direct and
indirect effects were examined to fully investigatedy hypotheses. A confirmatory
factor analysis was employed as a preliminary amalp assess validity of latent
variables and to inform model specification.

All analyses were completed using the statisgsoftiware Mplus Version 7.0.
Mplus 7.0 utilizes maximum likelihood estimation [(Mto determine model estimations
and analyze variance-covariance parameters (M#hdathén, 2012). ML estimation
was used because it allows for approximation osmgdata that is less biased than
pairwise or listwise deletion (Schafer & GrahamQ2Pand is appropriate even when
data are not missing at random or completely atoan(Little & Rubin, 2002). Multiple
model fit indices were examined to determine mditiahcluding the chi-square
statistics of Comparative Fix Index (CFl; Hu & Blemt 1999), Tucker Lewis Index (TLI;
Tucker & Lewis, 1973), Root Mean Square Error opAgximation (RMSEA; Steiger,
1990), and Standardized Root Mean Square Resi8&WR; Hu & Bentler, 1999). CFI
and TLI values greater than .90 indicated adequatgel fit to the data (Hu & Bentler,

1999). RMSEA and SRMR values less than .08 indetatdequate model fit (Browne &
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Cudeck, 1993). To evaluate the statistical sigaifce of individual model parameters,

such as correlations and factor loadings, thessitzdi significance level was set at .05.
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CHAPTER 1l
RESULTS

Descriptiveand Preliminary Statistics

Descriptive statistics for all study variables eexamined, including means,
standard deviations, skew, and kurtosis (see THbldo examine the first study
hypothesis, the number and types of school-bagettss used by children in this study
was investigated. Children utilized between zerd six school-based services, with
16.8% utilizing no services, 25.7% utilizing onevsee, 24.8% utilizing two services,
15.8% utilizing three services, 9.9% utilizing faarvices, 4.0% utilizing five services,
and 3.0% utilizing six services. Of the childrexceiving school-based services, 30.3%
were receiving special education services in amgeeucation classroom, with 27.7%
of these children receiving a second special edutaervice of speech therapy. In
addition, 11.1% of children were receiving speeidlication services in a self-contained
classroom, 42.4% were receiving Chapterl or Tierices, 11.1% were receiving in
school counseling, 4.0% were receiving after schatokring, 9.1% were receiving
individual tutoring in reading, 36.4% were recetysmall group reading instruction,
6.1% were receiving individual tutoring in mathdal®.1% were receiving small group
math instruction. An additional 11.1% of childnelre receiving services specified as
other, with 3.2% of these children receiving anididal unspecified school-based
service. While a direct measure of special edanatligibility via the investigation of
children’s Individualized Service Plans (IEP) wad utilized for this study, results from
teacher reported services indicated that approriyndtL% of children were receiving at

least one special education service as would belatad on an IEP.

27



Table 1

Means, Standard Deviations, and Normality of Stddsiables

Variables M SD Skew Kurtosis
Socioeconomic status 6.04 3.36 22 -1.03
Parent education levels 8.81 2.97 .10 -1.21
Prenatal drug use 1.36 1.45 1.42 1.64
Cognitive ability 18.34 4.78 -.02 .92
Early literacy skills 5.26 3.61 1.03 .99
School adjustment 34.11 8.41 -.04 -.40
Teaching experience 16.54 9.87 .66 -.07
Inappropriate teaching beliefs 32.95 5.16 -.32 22
Inappropriate literacy activities 14.69 3.23 -.67 16 .
School services 2.00 1.53 .67 -.06
Early academic skills 89.10 18.00 .03 .37
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To address the second study hypothesis, standarelssen the Academic Skills
subscale of the WJ-11l were examined to determime tvell children in this study were
achieving academically at the end of kindergarténvas found that 12.4% of children
performed in the extremely low range, 18.5% perfeirim the borderline range, 22.7%
performed in the low average range, 35.1% perforimélde average range, 7.2%
performed in the high average range, 1.0% perfonmdéiae superior range, and 3.1%
performed in the very superior range. Overall%30of children demonstrated below
average academic skills at the end of kinderga®&r1,% demonstrated average skills,
and 11.3% demonstrated above average skills.

Children’s early academic skill was significantiyrizlated with number of
school-based services utilized=-.464,p = .000), indicating that children with lower
academic skills received more services in schéol.independent-samples t-test was run
to determine if there were differences in acadeanldevement between children
utilizing no services and children utilizing oneroore services. There was homogeneity
of variances, as assessed by Levene'’s test fotigoofavariances § = .793). Children
not receiving any school-based services scorecehigih measures of academic skl (
=100.25,SD= 17.38) than children receiving one or more stihased services =
86.90,SD=17.39). This was a statistically significanffelience M = 13.35, 95% CI
[3.91, 22.79]1(95) = 2.81p = .006.

Model Assumptions

A bivariate correlation matrix was used to exandogelations between the

independent variables. Correlations were founioetemall to moderate, indicating that

multicollinearity was not a problem (see Table Extreme skew and kurtosis values
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Table 2

Correlations among Study Variables

Variable 1 2 3 4 5 6 7 8 9 10 11

1. Socioeconomic status _
2. Parent education level 29%*
3. Prenatal drug use -.24* -.25*
4. Cognitive ability 15 23* -.14 _
5. Early literacy skills 23* 26%*  -16 H52**
6. School adjustment -.06 A2 .03 .08 35%*
7. Teaching experience 19 32**-10 15 .18 .06 _
8. Inappropriate teaching 55 _ o5 17 -10  -15  -14  -23*

beliefs -
9. Inappropriate literacy o5 o4 g2 .13 -14  -24% 37+ 2%

activities
10. School services -.13 -.16 19 -15 -.34%32*%* - 17 14 A5 _
11. Early academic skills .10 .20* -.09 38** 58** 43 14 -.08 -20 -.46**

Note.*p < .05. *p < .01.
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were also examined. All study variables were wiitiie recommended limits of -2.0 and
+2.0 for skew values and -10.0 to +10.0 for kudaalues (Kline, 2010). Tolerance
values were found to be over the recommended 6RO (Schumacker & Lomax,
1996). Overall, multivariate normality was detemed to be tenable based on
examination of both univariate and bivariate nory&Kline, 2010).
Confirmatory Factor Analysis

A confirmatory factor analysis was conducted &1 the construct validity of the
latent predictor variables prior to testing the &tfuctural equation (see Figure 1). Study
variables were transformed using linear transfoiongbrior to analysis. Variables with
large means were divided by 10 and positively dtagnms were multiplied by -1, so that
all predictor variables represented increasedaigikroblems. The 3-factor model fit the
data well x? (24) = 33.174p = .101,CFI = .932,TLI = .898 RMSEA= .062,SRMR=
.071. Each of the indicator variables (cognitibdity, early literacy skills, and school
adjustment) loaded significantly onto the child@alreadiness latent variable. Each of
the indicator variables (parent education, par&®,%nd prenatal drug use) loaded
significantly onto the family background latentiable and each of the indicator
variables (teaching experience, developmentallgpnapriate teaching beliefs, and
developmentally inappropriate literacy activitiésded significantly onto the teacher
background and beliefs latent variable. See Talite estimates and variances
associated with this model.
Full Structural Equation Model

To examine the third study hypothesis, a strutegaation model was tested in

which family background predicted child school neads and child school readiness and
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Socioeconomic status \\

Parent education evel Family background

Prenatal drug use

Cognitive ability

, , Child school
Early literacy skills .
readiness
School adjustment
Teaching experience \
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Inappropriate teaching background and
belefs beliefs
Inappropriate iteracy
activities

Figure 1. The 3-factor model of ecological context as iatkd by family background,
child school readiness, and teacher backgroundaelnefs. Latent constructs are shown
in ellipses, and observed variables are shownarangles.
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Table 3

Standardized Loadings for the 3-Factor Confirmatbtgdel of Ecological Context

B S.E.
Family background

Socioeconomic status .54* A1
Parent education level .98* 16
Prenatal drug use .36* 10
Child school readiness

Cognitive ability .58* 13
Early literacy skills 53* 13
School adjustment A43* 12
Teacher background and beliefs

Teaching experience A40* .10
Inappropriate teaching beliefs .66* .10
Inappropriate literacy activities 93* 13

Note.* All loadings were significant at less than .001
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teacher background and beliefs predicted scho@ebasrvice use (see Figure 2). This
model showed acceptable it (32) = 42.70p = .098,CFI = .928,TLI| = .899,RMSEA=
.058,SRMR=.077. In addition, examination of model parasnefound significant
direct effects (see Table 4). Family backgrouadigtically significantly predicted child
school readinesg  .485,p = .001), such that increased family risk was assed with
less child school readiness. Child school readiseistically significantly predicted
school service usagg € .344,p = .001), such that increases in child school resst
problems was associated with more service uses,Tdiidren demonstrating more
problems with school readiness at kindergarternyemére receiving more school-based
services at the end of kindergarten. The path teanher background and beliefs to
school service use was not statistically significan
Mediation M odel

Structural equation modeling was utilized to exagrthe mediating role of school
service use in the relationship between the latenables child school readiness and
teacher background and the outcome variable eealgeanic skills (see Figure 3).
Indirect effects were examined in order to testitiggothesis that school services might
mediate the association between child and teaelcgrrs and academic skills. This
model demonstrated acceptablefi(39) = 49.81p = .116,CFI = .946,TLI = .924,
RMSEA= .052,SRMR= .076. Examination of model parameters foundigant direct
and indirect effects (see Table 5). Family baclkgtbhad a significant direct effect on
child school readinesg € .502,p = .000), such that increased family risk was assed
with more problems in child school readiness. €bkdhool readiness had a significant

direct effect on school-based service yse (377,p = .000), such that increases in
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Figure 2.Conceptual structural equation model indicatirgitifluence of family
background on child school readiness and the inflaef child school readiness and
teacher background and beliefs on school serviee Latent constructs are shown in

ellipses, and observed variables are shown inmgles.
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Table 4

Standardized, Standard Error, and Significance lsef@ Full Structural Equation Model

Parameter b S.E. p
Family Background> Child School Readiness 49 A5 .00
Child School Readines® School Services .34 A1 .00
Teacher Background and Beliefs School Services 13 A1 .25
Covariance Family Background and Teacher Backgr@ambBeliefs .18 .16 27

Note.X?(32) = 42.70p = .10; CFI = .93; TLI = .90; RMSEA = .06; SRMRGS.
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Figure 3.Conceptual mediation model indicating the influeot school service use on
the association between ecological variables arg aeademic skills. Latent constructs
are shown in ellipses, and observed variablesharers in rectangles.
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Table 5

Standardized, Standard Error, and Significance lef@ Mediation Model

Parameter S S.E. p
Direct Effects

Family Background> Child School Readiness .50 14 .00
Child School Readines® School Services .38 .10 .00
Child School Readines® Early Academic Skills -.57 .10 .00
Teacher Background and Beliefs School Services A1 A1 .32
Teacher Background and Beliets Early Academic Skills -.08 .10 42
School Services> Early Academic Skills -.23 .09 .02
Covariance Family Background and Teacher BackgrambBeliefs 15 A7 .37
Indirect Effects

Child School Readines® School Service® Early Academic Skills -.09 .04 .02
Teacher Background and Beliefs School Services> Early Academic Skills -.02 .03 .37

Note.X?(39) = 49.81p = .12; CFI = .95; TLI = .92; RMSEA = .05, SRMRGS.
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school readiness problems was associated with seovéce use. Child school readiness
also had a significant direct effect on early acaideskills (f = -.566,p = .000), such that
more school readiness problems were associateddetiteased academic achievement.
No other significant direct effects were found. wéwer, a significant indirect effect was
identified. The indirect path from child schoohdiness to early academic skills through
school service usage was significght=(-.085,p = .020). Thus, the total effect of child
school readiness on early academic skills was restllay school-based service use.
However, the direct effect from child school readis to early academic skills remained
significant, suggesting partial mediation. No otimglirect effects were found.

In summary, direct effects between family backgiband child school readiness
were found, demonstrating that family risk factsignificantly impact the school
readiness of young children with a developmentsaldiiity or delay. This finding was in
the expected direction with more family risk preutig less school readiness for children.
Direct effects were also found between child scheatliness and school-based service
use and early academic skills. These findings \ats@ in the expected direction with
less school readiness leading to more servicetusghaol and poorer academic
achievement at the end of kindergarten. Thusjld’'sleadiness to enter formal
education can influence the additional supportertghe needs once in school and his or
her academic achievement throughout kindergar@mally, the indirect effect on early
academic skills by child school readiness as mediay school-based services
demonstrates that the additional supports youndrem with disabilities and delays

receive at school can positively impact their acaideachievement in kindergarten.
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Post Hoc Analyses

To better understand the insignificant path fremcher background and beliefs to
service use, independent-samples t-tests wererdetérmine if there were differences
in teaching experience, teachers’ endorsementwadementally inappropriate teaching
beliefs, or teachers’ use of developmentally inappate literacy activities between
children utilizing no services and children utifigione or more services. There were no
statistically significant differences between tkevgces and no services groups for
teaching experiencéA = 5.99, 95% CI [-1.17, 13.16417.78) = 1.76p = .096),
teachers’ beliefsM = -1.13, 95% CI [-3.93, 1.67{(97) = -.80,p = .426), or teachers’
literacy activities 1 = -1.04, 95% CI [-2.79, 0.71{(97) = -1.18p = .240). Overall,
these findings suggest teaching experience, tesiatherelopmentally inappropriate
teaching beliefs, and teachers’ developmentallppnapriate literacy activities do not
significantly impact the service use of kindergaraége children with developmental

disabilities and delays.
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CHAPTER IV
DISCUSSION

Past research has demonstrated that children eitblapmental disabilities and
delays are more likely than their typically devetappeers to utilize special education
services in school (Dale et al., 2005; Delgadd.e2806; Delgado, 2009; Mills et al.,
1995) and to struggle on measures of academic ssi¢ecutt, 1996). In addition,
research has shown the individual, family, and ethontexts of children significantly
influence their immediate and long-term school oates (Bronfenbrenner & Morris,
1998; Pianta & Walsh, 1996). However, little iokm about the factors that predict the
school service usage and early academic skill§itddren with developmental delays and
disabilities. A better understanding of these eissimns could inform the development
of effective early intervention programs to incre@®sitive school outcomes for these
children. Results from this study suggest thatiliansk factors significantly influence
the school readiness skills of children with depetental disabilities and delays.
Additional results suggest school-based servioesn@portant in increasing the early
academic skills of this population of children.

To increase this understanding, this study exampagtrns and ecological
predictors of the school service use and earlyemaxskills of kindergarten-aged
children identified with a developmental delay aatility prior to school entry. First,
the number and types of school-based serviceshystitese children in kindergarten was
examined. Next, the early academic skill of clatdwith developmental disabilities and
delays was investigated. A better understandirtgisfinformation is important, as it

adds to the limited knowledge regarding early stbbatcomes for children identified
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with a disability or delay prior to school entr¥hird, the role of ecological predictors in
school service usage was examined. Family fagters hypothesized to predict child
factors which, along with teacher factors, weredweld to influence school service
usage. Finally, the influence of school-basedisemuse in the relationship between
ecological predictors and early academic achievéman investigated. Overall, this
study aimed to gain a more complete understanditigecearly school experiences of
children with developmental disabilities and delagsluding the ecological contexts that
contribute to their school service use and acadsoucess.
School-Based Services

Results from this study found that children idkedt with a developmental
disability or delay prior to school entry utilizadange of school-based services in
kindergarten, thereby confirming the first hypoteesChildren in this study received
between zero and six services, with approximat8fp 8eceiving one or more services.
In addition, approximately 26% of the children wegeeiving at least one service. This
finding is congruent with past research demonsigatat young children with
development disabilities and delays tend to reqggpexial services in school (Delgado et
al., 2006; Delgado, 2009; Mills et al., 1995). §hnding also demonstrates that children
receiving early intervention services tend to amundi receiving extra supports once they
transition to formal education. It should be natieak, of the children who received
school-based services, approximately 30% wereviecespecial education supports in a
general education setting and approximately 11% weteiving special education
supports in a self-contained classroom. Thus, b of the children receiving services

were receiving special education supports. Thentgjof children were receiving less
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intensive interventions, such as Chapterl/Titlemall group instruction, and in-school
counseling. These findings may indicate thatpfany children with developmental
disabilities and delays, early intervention sersipeovide the scaffolding necessary to
transition to kindergarten fairly successfully. wiver, findings from this study also
suggest young children with developmental delagsdisabilities are more likely to
require extra supports in the school environmergmtompared to their typically
developing peers. As such, young children withettgymental disabilities and delays
may be at greater risk for academic difficultieghaesy progress through formal education
and academic demands continue to increase. Théddeea may also cost school
districts more to educate, as they likely requkaeschool supports that are more costly
than general education alone.
Early Academic Skills

Results from this study found that approximatetydof children identified with
a developmental delay or disability prior to scheotry demonstrated below average
academic achievement at the end of kindergarteneltly confirming the second
hypothesis. Approximately 35% demonstrated avesagelemic skills and
approximately 11% demonstrated above average adad&ilts. Overall, these findings
suggest young children with development disabdiaed delays tend to perform below
their more typically developing peers on measufesady academic achievement. This
is consistent with past research demonstratingctdren with disabilities are typically
not as successful in developing early academitsgkilocutt, 1996). Results also
showed a significant difference between the earhdamic achievement of children who

received services in kindergarten and children didanot receive services. In particular,
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children who did not receive any additional suppai@monstrated significantly higher
academic skills at the end of kindergarten thatdodm who received one or more
additional services. Results appear to suggesthilaren with developmental
disabilities and delays demonstrating the mostii@with early academic skills also
require the most school-based services. As suohe sthool support was related to
lower skills in early reading and math achievement.

These findings have important early interventioplications. Given that
research has shown achievement within the firsty@ars of school to be critical to long-
term school success (Gutman et al., 2003; McClél&tral., 2006), the below average
academic achievement of children with delays asdlliities in kindergarten is certainly
of concern. Young children who do not master kigdegen-level academics may not
only experience immediate academic difficulty, ey continue to fall even farther
behind their peers as literacy and numeracy demacdsase. As such, the development
and dissemination of early intervention progranag fbcus on helping young children
with developmental delays and disabilities devetepacademic skills necessary to be
successful in kindergarten may prevent long-teradamic failure in this population.
Overall, such interventions may support young e¢kibdwith disabilities and delays in
developing a successful academic trajectory.

Ecological Predictors of School-Based Services

Results from this study partially supported thedthypothesis that child school
readiness and teacher background would signifiggmédict the number of school-based
services used by children with developmental detengsdisabilities in kindergarten. The

model demonstrated adequate fit to the data. RBeslubwed a significant association
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between family background and child school readinsgch that increased risk factors in
the home environment predicted poor school readiskifls. This is consistent with past
research linking family conditions, such as soaimexenic status, parent education, and
prenatal drug use, to children’s cognitive abi(idart, Petrill, Deckard, & Thompson,
2007; McLoyd, 1998), early literacy skills (Kainz\8ernon-Feagans, 2007; Mattson,
Crocker, & Nguyen, 2011), and school readiness\dels®(Gullo & Burton, 1993). A
significant association was also found betweerdctshool readiness and school service
use. In particular, poor school readiness skisljgted an increase in the number of
services used in school. Teacher background wesignaficantly associated with school
service usage. In sum, child school readineskjdimtg cognitive ability, early literacy,
and school adjustment, appears to be an importentticutor to the number of services
children with developmental disabilities and delegseive in kindergarten.

While it was originally hypothesized that teachackground would be a
predictor of school-based service usage, the laeksagynificant relationship may also be
an important outcome. For instance, this findirayrdemonstrate that kindergarten
teachers are not referring children for additissealvices based on their own teaching
experience or beliefs regarding classroom instoactiThis idea is supported by results
demonstrating teaching experience, teachers’ dpuedatally inappropriate beliefs, and
teachers’ developmentally inappropriate literaayveees did not significantly influence
service use throughout kindergarten. Therefoeghers may be referring students based
solely on lack of academic skills. Thus, childestiering kindergarten with the fewest
academic skills are the most likely to be refefiaadschool-based services that provide

essential academic boosts.
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To better understand how kindergarten teachers magisions regarding referral
of students with disabilities for additional supigoifuture investigation is needed. For
example, this study relied on self-report measargyg to define the latent variable
teacher background and beliefs. As highlightedlnkinson and Tabors (2001),
teachers tend to report what they want to accommptishe classroom rather than what
they actually do. Studies have also shown thattjmes in the classroom are not as high
quality as many proponents of developmentally appate childhood education would
like (Maxwell, McWilliam, Hemmeter, Ault, & Schugte2001). As such, future research
may consider investigating additional teacher attarastics, including those measured
through direct classroom observation, to gain aencomprehensive understanding of
how teacher behaviors and practices may impaalehision process regarding student
referral for extra school-based supports. This b&gspecially important given that past
research has found that teachers’ referral ded@siway be influenced by variables
unrelated to a student’s specific academic diffiesl(Podell & Soodak, 1993).

Mediation Model

Study results partially supported the fourth hyaesis that school-based service
usage would mediate the relationship between emttiteacher predictors and the
academic achievement of children with developmettitabilities and delays at the end
of kindergarten. Findings from the mediation mogl@wed significant direct and
indirect effects. In particular, a significantett effect was found between child school
readiness and school service use, with poor saieadiness predicting increased service
use. A significant direct effect was also fountieen child school readiness and early

academic achievement, such that poor school resslpredicted lower academic skills.
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Overall, these findings demonstrate that the ressdimf young children with
developmental disabilities and delays to transitmthe demands of formal education is
an important piece of their early academic succ@sss is consistent with past research
showing young children with developmental disaleititand delays often struggle to meet
the academic and behavioral demands of kindergévtemtyre et al., 2006).

A significant direct effect was also found betwéamily background and child
school readiness, such that increased risk in@hgerenvironment predicted poor child
school readiness. Findings from this study sugtpegt consistent with past research,
family background factors have a strong influenceh® readiness of children to meet
the demands of formal education. Children’s scheatliness in turn impacts both their
immediate and long-term academic success. Rdsutisthis study support the need for
early intervention with parents of young childreithadevelopmental delays and
disabilities to provide support and instructionasting how best to prepare children for
the demands of kindergarten. Given this study doparent education, SES, and prenatal
drug use to be significantly associated with ckdtiool readiness, early intervention that
specifically targets families with these risk fastonay be an effective way to improve
school readiness skills. More specifically, if IS and education and high drug use
families with children with developmental disabdd and delays receive early
intervention targeting school readiness, this nealyice the need for intensive school-
based services and support a more positive acadeajactory. It should be noted that
while environmental factors influence child devetamt, these factors also co-occur
with genetic influences to determine child outcorfllemin, 1994). For example, a

young child diagnosed with Autism Spectrum Disornddsorn with particular genetic
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mechanisms that likely interact with environmemt@hditions to impact behavior, well-
being, and academic achievement. While this stiidyrot address genetic influences,
more studies are needed to better identify howtgenmechanisms interact with a child’s
environmental contexts, such as home and schodgtermine academic outcomes.
Overall, a multitude of factors likely impact thergice use and early academic skills of
young children with developmental disabilities at&iays, including familial, social,
teacher, and genetic vulnerabilities.

In this study, teacher background was not sigaifity associated with school
service use or the early academic skills of chiideth developmental delays and
disabilities. As stated previously, this findingsvcontrary to study hypotheses, but may
have interesting implications. In particular, ccardance with the purpose of special
services, kindergarten teachers may be referrifidren for additional school services
based solely on academic deficits. Thus, theyndicappear to be basing decisions on
personal beliefs regarding instruction and teackixjyerience. In addition, results from
this study suggest that in kindergarten, child stiheadiness and the influence of family
background on readiness are stronger predictagantf academic achievement than
teacher background. However, additional longitatlinvestigations are needed to better
determine how these relationships change over tiRoe.example, teacher experience
may be more predictive of school service use ddrem transition to middle and high
school. In higher grades teachers begin focusingpecific academic subjects (e.qg.,
math, language arts, science) rather than the gesreralized curriculum taught in
elementary school. As such, the experience levgazhers may more strongly

influence their ability to effectively teach specidcademic skills to students with
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developmental disabilities and delays, therebyaasing the likelihood that past teaching
experience might predict referral to school-basgtlises for students with
developmental disabilities.

Finally, a significant indirect path was foundrfrehild school readiness to early
academic skills that was mediated by school semsee However, the direct association
between child school readiness and early acadédfis iemained, suggesting partial
mediation. This finding supports the study hypstbé¢hat service usage would mediate
the relationship between child and teacher facatsearly academic skills for children
with developmental disabilities and delays. Sexvise was not a significant mediator
for teacher predictors. However, the finding thatool-based service use partially
mediated the relationship between child schooliresd and early academic skills has
meaningful implications. This outcome suggestsatthéitional supports kindergarten-
aged children with developmental disabilities aethgs receive in school are important
contributors to their development of early acadeagicievement. This finding adds to
past research demonstrating that special educsgiotices can significantly boost the
academic performance of students with disabileied delays (Cavanaugh et al., 2004;
Ehrhardt et al., 2013; Fuchs & Fuchs, 1995; Hankighal., 1998; 2002). While the
results of this study found that children with deyenental delays and disabilities tend to
perform below average on measures of early acadarhievement, without the
provision of additional school-based services, eresldren might have shown even
more marked academic difficulties. Therefore, sttmsed service usage may
ameliorate some of the differences between childriéimdevelopmental disabilities and

their non-disabled peers in terms of early academicess. In summary, results from
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this study suggest school-based services are avrtiamp contributor to the early
academic achievement of kindergarten-aged childidndevelopmental disabilities and
delays and may partially improve deficits in schi@diness as these children enter
formal education.
Utilization and Continuity of Services

The study of special education services and th#irence on the academic
achievement of children with developmental diséibsiand delays has a long and
complicated history. One of the most cited artiagkegarding the effectiveness of special
education concluded that placement in these serViad a negative effect on students’
academic performance (Carlberg & Kavale, 1980)addition, Ysseldyke and
colleagues (1998) found the gap between generadacial education students to grow
larger over time. More recent research by For(2881) demonstrated special education
services are not wholly ineffective, but ratheragfie interventions within special
education are more efficacious at boosting achievgnian others. Finally, by tracking
the progress of children who transition in and aftdervices, Hanushek et al. (1998,
2002) found that students with disabilities beneditirom special education. In
summary, research regarding the effectivenesseafigipeducation remains inconclusive
and wrought with methodological complications. hag a better understanding of both
effective and ineffective components of specialcadion, as well as child, family, and
teacher characteristics that influence the promisiod efficacy of services is crucial as it
has enormous implications for the school successitidfren with developmental delays

and disabilities.
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Children receiving services at school are higlitese in terms of disability type,
skill set, and response to intervention. For eXapgiudents may be receiving services
for a variety of conditions, such as behavioratutlsances, mood disorders, chronic
health conditions, speech problems, and learniteyde Given this diversity of needs,
the question of overall effectiveness of serviaenss difficult, if not impossible, to
answer. A more realistic question may be: “whatki of services are most efficacious
for which students”? This approach to studyingeffectiveness of service use is
supported by Leinhardt and Pallay (1982), who higttéd the importance of
understanding what happens for students as pa#droice use. Additionally, a better
understanding of the timeframe of service provisitay highlight variables associated
with students who temporarily access services gestidents who require individualized
supports throughout their education. This is inguarbecause research seems to suggest
there are distinct groups of students with diffgrievels of need and responsiveness. For
instance, Hanushek and colleagues (1998, 2002ilfspecial education to increase the
academic achievement of students who transiti@nthout of services. In contrast,
extended time in special education has been showmit academic growth (Dale et al.,
2005). As such, a better understanding of theabséas associated with short-term versus
long-term service use may provide valuable inforam&bout which services are most
effective for which students and how services mayniproved for students who require
extended support.

Children receiving services at school are alsadjyn a multitude of family
environments, some of which provide rich and sugy®tearning conditions and some

of which put children at-risk for academic, behaalpand emotional concerns. Past
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research has found strong associations betweentpbbeliefs and expectations
regarding education and academic outcomes forreml{(Davis-Kean, 2005). Additional
research has shown parent education and SES uema# the reduction and
amplification of symptoms associated with developtakdisabilities and delays
(Sonnander & Claesson, 1999). As a result, theagfy of school-based services may be
significantly impacted by the quality of a childisme environment. To date, very little
research has addressed the overlap of family fetih the efficacy of school services.
The results of this study suggest that variablesh &s SES, parent education, and
prenatal drug use, influence the readiness of @nlavith developmental disabilities and
delays to transition to kindergarten. Future rede#s needed to investigate how family
factors impact the service use and achievemerttitairen over time, including the
factors associated with short-term versus long-tegmice use.

Finally, not only are children and families thateive school-based services a
highly diverse group, but schools also vary intipes of services they offer, the quality
of services, and the effectiveness of teachersadndnistrators. For example, schools in
affluent neighborhoods may have the resourcesawge high dosages of individualized
and effective instruction, as well as the abil@yhire and retain highly qualified teachers
when compared to schools in low-income and rurdings (Dupere, Leventhal, Crosnoe,
& Dion, 2010). Few studies have systematicallyestigated the role that teacher and
school factors play in the provision, effectivenessd continuity of school-based
services. Yet variables, such as teacher qualitye been shown to influence the
academic achievement of both general and speaigbéidn students (Stanovich &

Jordan, 2000, 2002). Thus, continued researcbdded to better understand how
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teacher and school contexts impact the servicand@achievement of children with
developmental disabilities and delays.

Overall, a multitude of overlapping, complex, awr-changing factors likely
influence the timing, type, and quality of servitleat students with developmental
disabilities and delays receive and the likelihob8enefitting from these services.
Given the number of children diagnosed with develeptal delays and disabilities and
the importance of school success to long-term pestiutcomes, disentangling the
complex ecological variables associated with seruge and academic achievement
should be a research priority.

Limitations and Future Resear ch

It is important to consider several limiting fad®f this study. First, the sample
size was small, making it difficult to draw stroognclusions regarding the utility and
generalizability of findings. The small sampleesieduced statistical power, thereby
increasing the chance of committing a Type |l e failing to identify significance
when it existed (Kazdin, 2002). Given the smathpke size, this study was also limited
in its ability to investigate a larger number oégictor variables. Future research should
consider investigating additional ecological andteatual factors that may influence
school-based service use and academic succedslfitren with developmental delays
and disabilities. In addition, the study samplasisted of primarily Euro-American
children. While this is representative of the gagan of young children with
developmental disabilities and delays in the Padiorthwest, it may not be
representative of all children with disabilitieSuture studies should investigate whether

similar results emerge for children from diverdenat backgrounds. While this study
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was longitudinal in that it investigated changerawee academic year, it was not able to
examine the long-term effects of ecological premiEbn the service use and academic
skills of children with developmental disabilitiaad delays. It is possible that results
will change as these children spend more timehoaslcand are more strongly influenced
by teachers and peers. Future research shouldmx&avlogical predictors of the long-
term school service usage and academic achievdorahis population of children.
Finally, this study was not able to address whygles of school-based services were
most effective in bolstering the early academidiskif children in this sample. As a
result, no conclusions were drawn regarding thet mifbisacious school services for
young children with developmental disabilities alaflays. This may be an important
topic for future investigation.
Strengths

While this study had several limiting factorsaliéo possessed a number of
strengths. For example, this study examined yalniigren with developmental
disabilities and delays as a heterogenous groings i3 important because it accurately
reflects the population of children receiving eantervention and early childhood
special education services (Scarborough et al4200hese children transition to
kindergarten as a diverse group of students withing levels of need. The majority of
research on children with developmental disabdiaied delays has focused on narrow
segments of this population, such as children astlintellectual disability only. As a
result, research to date can make only limited kemiens regarding the school outcomes
of children with a variety of disabilities and dgda Another strength of this study is the

fact that it included predictor variables acrossaety of ecological levels, including
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child, family, and teacher. Past research hadiblgled the importance of a child’s
context on his or her development (Bronfenbrenn®ddris, 1998), yet the difficulty of
such comprehensive data collection often precledetogically-based research. This
study was able to fill a gap in the literature amining ecological predictors of school
service usage and early academic skills of the &vpopulation of young children with
developmental disabilities and delays.

Conclusion

In conclusion, this study provided information redjag ecological factors that
contribute to the school-based service use angl aaaldemic skills of children with
developmental disabilities and delays. Resultsadestnated the importance of family
background, including SES, parent education, aedgial drug use, on the development
of school readiness skills in this population. @ssalso found school readiness to be a
significant predictor of the school service use aady academic achievement of young
children with developmental delays and disabilitiéglditionally, it was found that
school services partially mediated the relationgl@fween child school readiness and
early academic skills, suggesting that school-basedces are an important component
in bolstering the early academic success of thiedgéren.

Overall, results demonstrated that young childréh developmental disabilities
and delays and their families could benefit fromyeimtervention services that stress the
development of school readiness skills, such dg Baracy and school adjustment
behaviors. Such early intervention services mayesese the risk of poor school
outcomes for this population of children who teade at risk of academic failure.

Given the increasing importance of school sucaeg®sitive life outcomes, it is critical
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that young children with developmental delays aisdlllities receive effective

interventions that support their successful tramsito the demands of formal education.
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MEASURES
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Family Measures
Socioeconomic status

Which letter represents your gross annual householdome?

a — less than $4,999 g - $30-39,999
b - $5-9,999 h - $40-49,999
c - $10-14,999 i - $50-59,999
d - $15-19,999 j - $60-79,999
e - $20-24,999 k - $80-99,999
f- $25-29,999 | - $100,000 +

Education leve

Which letter represents the highest grade you coet@dl in school?

a. Below 6' grade

b. Partial junior high (6or 7"

c. Junior high school {3

d. Partial high school (811"

e.G.ED

f. High school (private, parochial, prep, tradgpablic)
g. Some community college or vocational/specializathing courses
h. Partial 4-year college (less than one year)

i. Partial 4-year college (at least 1 year)

J. Specialized/vocational training completed

k. Community college degree or certification

I. Standard 4-year college or university graduation
m. Some graduate courses

n. Graduate degree
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Prenatal drug use

Did you use caffeine while pregnant with TC? 1 —yes
Did you use tobacco while pregnant with TC? 1 —yes
Did you use alcohol while pregnant with TC? 1 —yes
Did you use marijuana while pregnant with TC?1 — yes

Did you use other drugs while pregnant with TC2 — yes

2-no
2-no
2-no
2-no
2-no
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Child measures

Cognitive ability (Block Design and Vocabulary subscales from theP&FI;

Wechsler, 2002) - Measure not displayed due toidentfiality

Early literacy skills (CAP; Clay, 2000)

1. Pass the book to the child, holding it verticéy outside edge, spine towards t

child. Say:
“Show me the front of this book.”

he

n

2. With the book open to pages 2 and 3, say:

“I'll read this story. You help me. Show me whiretart reading. Wherg

do | begin to read?”

_Nn

3. With the book open to pages 4 and 5, say:
“Show me where to start.”
“Which way do | go?”
“Where do | go after that?”
“Point to it while | read.”

__ /4

4. With the book open to pages 6 and 7, say:
“Show me the first part of the story. Show meldéisepart.”
“Show me the bottom of the picture.”

R

5. With book open to pages 8 and 9, say:
“Where do | begin? Which way do | go? Where do kfter that?”

n

6. With book open to pages 10 and 11, say:
“What's wrong with this?”

n

7. With book open to pages 12 and 13, say:
“Where do | start reading?”
“What's wrong on this page?”
“What's wrong on this page?”

__ 13

8. With book open to pages 14 and 15, say:
“What's wrong with the writing on this page?”
“What's this for?”

__ 12

9. With book open to pages 16 and 17, say:
“What is this for?”
“What is this for?”
“What is this for?”
“Find a little letter like this.”

__ 14

10. With book open to pages 18 and 19, say:
“Show me was. Show me no”

_n

11. With book open to page 20, say:

“I want you to push the cards across the story tthis until all you can see

is just one letter. Now show me two letters.”
“Show me just one word. Now show me two words.”

“Show me the first letter of a word. Show me #st letter of a word.”

“Show me a capital letter.”

14

ﬂal

124
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School adjustment (School Adjustment Behavior subscale from thehlieatceport

SSCSA; Walker & McConnell, 1995).

Never Sometimes  Frequently

1. Uses free time appropriately

1 2 3 4 5
2. Has good work habits (e.g., is organized, makes
efficient use of class time, etc) 2 3 4 >
3. Listens carefully to teacher instructions and
directions for assignments 1 2 3 4 >
4. Answers or attempts to answer a question when
called on by the teacher 2 3 4 >
5. Displays independent study skills (e.g., cankwor
adequately with minimum teacher support) 1 2 3 4 >
6. Responds to conventional behavior management
techniques (e.qg., praise, reprimands, timeout) 2 3 4 >
7. Responds to requests promptl
P Auests prompty 1 2 3 4 5
8. Attends to assigned tasks
1 2 3 4 5
9. Does seatwork assignments as directed
1 2 3 4 5

10 Produces work of acceptable quality given her/hi
skill level 1
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Teacher measures
Teaching experience

List your years of teaching experience at each lo¢ following levels

1. Below kindergarten level (e.g., gnesf
2. Kindergarten (includes K-1 and K-2)

3. Above kindergarten (first grade dmava, not K-1 or K-2)

Developmentally inappropriate teaching beliefs (TBPS-K; Charlesworth et al., 1991)

Recognizing that some things in your program arejtered of you by external sources,
what are YOUR OWN PERSONAL BELIEF&bout kindergarten programs? Please
circle the number that most nearly represents YOBELIEFS about each item’s
importance for kindergarten. (1 = not at all impa@ht, 5 = extremely important)

Not at all  Not Very Fairly Very Extremely
Important Important Important Important Important

1. Asan evaluation
technique in the
kindergarten program, 1 2 3 4 5
standardized group tests
are .

2. As an evaluation
technique in the
kindergarten program,
performance on
worksheets and
workbooks is .

3.  Workbooks and/or ditto
sheets are __ to the 1 2 3 4 5
kindergarten program.

4.  Flashcard (numbers,
letters, and/or words)
are __ tothe
kindergarten program
for instructional
purposes.

5. Interms of
effectiveness, itis
for the teacher to
lecture to the class and 1 2 3 4 5
to make sure everyone
participates in the same
activity.
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6. Itis__ for teachersto
use their authority
through punishments
and/or reprimands to
encourage appropriate
behavior.

Itis __ for children to
be involved in
establishing rules for
the classroom.

Itis__ for children to
be instructed in
recognizing the single
letters of the alphabet,
isolated from words.
Itis __ for children to
color within predefined
lines.

Itis __ for childrenin
kindergarten to form
letters correctly on a
printed line.

Itis__ for
kindergarteners to learn
to read.

10.

11.

1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5

Developmentally inappropriate literacy activities (TBPS-K; Charlesworth et al., 1991)

Please respond to the following items by circlifgetnumber that most nearly
represents how often your children participate inet following activities on the

average.
Almost Regular| Ver
Never Rarely  Sometimes (2—4timé Ofte)r/1
(lessthan  (monthly)  (weekly) .
monthly) aweek) (daily)
1. Read in ability level
groups 1 2 3 4 5
2. Use flashcards with
sight words and/or 1 2 3 4 5
math facts
3.  Practice handwriting on
lines 1 2 3 4 5
4. Copy from the
chalkboard 1 2 3 4 5
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Outcome measures
Service usein school
Has the KITS study child in your class used any s school services in the current

school year? If YES, indicate the type of servitks student is receiving. Circle all
responses that apply.

How many :
, . Hrs/week in . .
Type of service months in : Currently in service?
L service?
service~

1. Special Ed: general ed and
resource room only 1. Yes 2. No

2. Special Ed: full-time aid,
self-contained classroom 1. Yes 2. No

3. Chapter I/Title 1

_ _ 1. Yes 2. No
4. In school counseling

_ _ 1. Yes 2. No
5. After school counseling

_ _ 1. Yes 2. No
6. Individual tutoring program
in reading o _ 1. Yes 2. No
7. Pull-out small group
program in reading o _ 1. Yes 2. No
8. Individual tutoring program
in mathematics o _ 1. Yes 2. No
9. Pull-out small group
program in mathematics _ _ 1. Yes 2. No
10. Other

1. Yes 2. No

Academic achievement (Letter-Word Identification, Calculation, and Sp& subscales

from the WJ-III; Woodcock et al., 2001) - Measuce displayed due to confidentiality
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