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Chapter 1
Statement of the Problem

Successful readers comprehend text. Reading comprehension is defined as “the
process of simultaneously extracting and constructing meaning througitiiterand
involvement with written language” (RAND Reading Study Group, 2002, p. 11). It
involves the reader who does the comprehending, the text that is to be comprehended,
and the cognitive activity in which comprehension is a part. Instructional methdds a
materials are more easily controlled and manipulated with regards to matizgitext
and activity components of reading comprehension. It is the reader who presents
a challenge when assessing and teaching reading comprehension.

Since there are a high percentage of students who struggle with reading bey
the primary grades, more focus is needed on addressing the needs of older students
struggling with reading comprehension. In fact, 36% - 46% of children who “develop”
late emerging reading disabilities were not identified in earledeg (Badian, 1999;
Compton, Fuchs, Fuchs, Elleman, & Gilbert, 2008; Leach, Scarborough, & Rescorla,
2003; Lipka, Lesaux, & Siegel, 2006). Fourth-grade reading scores from the 2009
National Assessment of Educational Progress remained the same from 2007 and have
only increased slightly from 1992 (NCES, 2009). Fourth graders are required to make
the transition from “learning to read” to “reading to learn” (Chall, 1983), thexe
academic success is more related to reading comprehension than decattitigpnaly,
texts in upper elementary school become more linguistically complex, and reading
comprehension relies on vocabulary and other linguistic skills (Verhoeveheeawe,

& Vermeer, 2011). Given the need to identify the specific aspects of the linguist



components influencing reading comprehension in upper elementary students the
remainder of the chapter will (a) introduce the Simple View of ReadiiR)&s a viable
theoretical framework in which the relationships between linguistic eading
comprehension can be investigated, (b) briefly review the varying definitions of
linguistic comprehension in the extant literature, and (c) present some of the
methodological challenges associated with examining the relationshipebdinguistic
comprehension and reading comprehension.
The Simple View of Reading

Gough and Tunmer (1986) attempted to clarify the role of decoding in reading by
proposing a simple model of reading where reading equals the product of decoding and
comprehension. The Simple View of Reading (SVR), is now a viable theorydirigea
(Kirby & Savage, 2008), and is centered around the premise that reading ltensowa
(RC) results from developing skills in the areas of decoding (D) and lirguisti
comprehension (LC) and is characterized by the following equation: D x LC = RC.
Gough and Tunmer’s (1986) original definition of the components includel@¢aling
as the ability to pronounce nonwords using an understanding of alphabetic principle, as
well as the ability to read isolated words quickly and accurately, atidgh)stic
comprehensioas the process of interpreting spoken words, sentences, and discourse.
The multiplicative relationship between decoding and linguistic comprehensiaasmpl
that it is the interaction between the two that is important, or when there rgyocstic
comprehension or decoding then there is no reading comprehension. The additive
relationship between decoding and linguistic comprehension is considered more

appropriate when investigating SVR in a typically developing sample besadieg



comprehension could possibly be attained without either decoding or linguistic
comprehension (Chen & Vellutino, 1997; Savage, 2006; Silverman et al. in press). Given
this consensus, the additive model will be used in the current study since a threshold of
linguistic comprehension and decoding skills would be expected given that thislgormal
distributed sample includes older (fourth- through sixth-grade) students.

The SVR framework provides researchers a mechanism to investigkstehskil
reader needs to comprehend text. Decoding and linguistic comprehension contribute
significantly and uniquely to reading comprehension in younger children (de Joaig &
der Leij, 2002; Kendeou, Savage, & van den Broek, 2009; Storch & Whitehurst, 2002)
with the relationship between linguistic comprehension and reading comprehension
becoming stronger as children get older (Adlof, Catts, & Little, 2006; Kendeou, man de
Broek, White, & Lynch, 2009; Ouellette & Beers, 2010; Tilstra, McMastan den
Broek, Kendeou, & Rapp, 2009). In the Adlof et al. study, fourth-grade word recognition
and listening comprehension contributed 62.2% shared variance to explain reading
comprehension, and listening comprehension uniquely accounted for 17% of that
variance where as all of the variance in eighth-grade reading compoghens
explained by listening comprehension, which was an increase from fourth grade.
Similarly, the amount of reading comprehension variance explained byrgteni
comprehension, beyond decoding, increased from fourth- (6%) to seventh-grade (13%) in
the Tilstra et al. (2009) study.

Measurement of the decoding component of SVR included including real word
reading (Verhoeven & van Leeuwe, 2008), nonword reading (Hoover & Gough, 1990;

Joshi & Aaron, 2000; Ricketts, Nation, & Bishop, 2007) and a combination of the two



(Adlof et al., 2006; Cutting & Scarborough, 2006; Silverman, Speece, Harring, &
Ritchey, in press). Studies of linguistic comprehension as one of the components of SVR
have investigated a wide range of variables including listening conmaiehg Georgiou,
Das, & Hayward, 2009; Johnston & Kirby, 2006), language comprehension (Catts, Adlof,
& Weismer, 2006), and verbal proficiency (Tilstra et al., 2009). There is alsbiligria
in defining the construct of reading comprehension in this literature basearBleers
have often measured reading comprehension through one test or subtest (Berninger &
Abbott, 2010; Chen & Vellutino, 1997; Nation & Snowling, 2004; Ouellette & Beers,
2010; Ouellette, 2006; Ricketts et al., 2007; Tilstra et al., 2009; Verhoeven & van
Leeuwe, 2008). This may limit interpretation of findings since studies have shawn tha
different tests with different formats measure SVR components differ@ulying &
Scarborough, 2006; Keenan, Betjemann, & Olson, 2008; Spear-Swerling, 2004). For
example, question-answering formats correlate more with the lingoastiprehension
component than cloze formats (i.e., sentences with blanks to be filled in with a word to
complete the sentence) (Nation & Snowling, 1997).

Although SVR is accepted as an adequate framework for explaining and
investigating reading comprehension, there are gaps in the literdates t®
inconsistent definitions of the linguistic comprehension as well as which orabigagu
skills are most related to reading comprehension within the linguistic chermien
construct. The study of linguistic comprehension depends on measuring oral language
skills, but across studies the rationale for selecting measures is noteransis
Traditionally, oral language is described by at least five paramatdusling: phonology

(concerned with rules governing speech sounds and combinations), semantics (doncerne



with meaning of words and word combinations and/or relationships), syntax (concerned
with the rule system for how words are related within and combined into larger,
meaningful units), morphology (concerned with words and inflections that convey subtle
meaning and serve specific grammatical function, and pragmatics (cedegth the

use of language in context) (ASHA, 1982). Measurement of linguistic comprehensi

did not consistently include all of these parameters. The parametesedssest often

were semantics, syntax, and morphology while phonology was often captured in the
decoding component as phonological awareness. No studies explicitly measured
pragmatics, most likely due to the limited number of reliable standardizadures

available for use.

Gough and Tunmer (1986) viewed linguistic comprehension as “the process by
which, given lexical (i.e., word) information, sentences and discourses apzetedt
thereby suggesting a general framework organizing oral langkglgarsan effort to
determine which are most important to reading comprehension. Adlof, Catts,eand Le
(2010) found that different combinations of oral language variables in kindergarten,
including expressive measures such as sentence imitation, oral vocabulary, and
grammatical completion, predicted reading comprehension in later granhe® the sole
use of receptive oral language measures might present an incomplete rapoeseht
the relationship between linguistic comprehension and reading comprehengion, bot
receptive and expressive measures of oral language will be used to rejmgaéstic
comprehension in the current study. Additionally, Scarborough (2001) suggested that
there are many strands of linguistic skills that are “woven together” (pe9ilfing in

skilled reading. See Figure 1 for an illustration of the component skills umdgerly



linguistic comprehension. Consistent with Gough and Tunmer (1986), word-, sentence-,
and discourse-level skills, both receptive and expressive, within the paraaieters
vocabulary/semantics, syntax and morphology will be measured.

Given the varying terms and measures in the study of linguistic comprehension,
the next three sections of this chapter present overviews of the three mairf stpelses
investigating linguistic comprehension and reading comprehension organized gy term
and measures used in the studies. Although the studies used a variety of termsg linguis
comprehension will be the term used in the proposed study to represent oral language
skills at the word-, sentence-, and discourse-level. This term will also be uked in t
description of studies.

Listening Comprehension and Reading Comprehension

Although Gough and Tunmer’s (1986) model used linguistic comprehension as
the component term in the original equation to predict reading comprehension, it began to
be commonly defined as listening comprehension. This is aligned with the o8Y§iRal
presumption that once printed text is decoded, the reader applies the same mechanism
used in understanding its spoken equivalent. Researchers used listening comprehension
measures to investigate the relationship with reading comprehension in uppetatgme
students (Chen & Vellutino, 1997; Keenan, et al., 2008; Verhoeven & van Leeuwe,
2008). There was a significant relationship between listening and reading
comprehension, beyond the ability to decode, in older elementary students concurrently
and longitudinally.

Listening Comprehension, Oral Language, and Reading Compr ehension



Since linguistic comprehension is a broad and difficult to define construct (Kirby
& Savage, 2008), researchers attempted to capture the complexity of it by including
additional measures of oral language beside or combined with listening t@mgon to
investigate the relationship with reading comprehension. The majoritysef shedies
examined this relationship within the SVR framework, therefore controllinddooding
as the other influential component in the model (Adlof et al., 2006; Harlaar et al., 2010;
Ouellette & Beers, 2010; Silverman et al., in press; Spear-Swerling, 2i0€i4a €t al.,
2009). The definitions and measures used varied for each study and included terms such
as listening comprehension (measured by a different test in each studygngualde,
vocabulary, linguistic comprehension, language comprehension, and verbal proficiency.
Similar to the findings when defined only as listening comprehension, when decoding
was controlled, a significant relationship between linguistic comprehensioeashdg
comprehension in the upper elementary samples existed. Linguistic andjreadi
comprehension, investigated within frameworks other than SVR, were also were
significantly related (Berninger & Abbott, 2010; Nation & Snowling, 2004).
Oral Language and Reading Comprehension

Interestingly, studies examined linguistic comprehension constructidhaot
include specific measures of listening comprehension and each was relatdirig r
comprehension in older elementary students (Cutting & Scarborough, 2006; Goff, Pratt
& Ong, 2005; Nagy, Berninger, & Abbott, 2006; Ouellette, 2006; Ricketts et al., 2007).
The most frequent predictor of reading comprehension measured was vocakotdry (
level semantics). Additional areas investigated included receptive grasomhined

with receptive vocabulary to create a composite variable (Goff, et al.),20@b



morphological awareness explored independent of other oral language skijis€t\al.,
2006). Cutting and Scarborough (2006) organized measures of semantics, syntax and
morphology into two composite variables representing linguistic comprehensical le
skills (including vocabulary) and sentence processing skills. Inconsistency of
measurement, as well as definition of construct, continued to be a problem in this group
of studies as well. Similar to the other groups of studies, a relationship béingrastic
comprehension, most frequently including vocabulary, and reading comprehension
existed regardless of the measurement and definition inconsistencies. Althoug
vocabulary was found to be significant, it fails to capture the breadth of linguistic
comprehension.
Conceptual and Methodological |ssues

It is clear that a relationship exists between linguistic comprehensiooLsigr
defined, and reading comprehension in students in upper elementary grades. However,
what is not clear is how oral language variables are organized under thdaiofbre
linguistic comprehension. Shadish, Cook, and Campbell (2002) consider this a threat to
construct validity. That is, linguistic comprehension means many differegsthnd
depends on the researchers’ perspective. Researchers have investigatadadroeal
language variables as predictors of reading comprehension but not in an organized
conceptual framework. Using vocabulary (one aspect of semantics) as anegxtaepl
linguistic comprehension construct has included: (a) single measures (i.evedbser
variables) of vocabulary (Ouellette, 2006), (b) composite variables that include
vocabulary and listening comprehension (Spear-Swerling, 2004), and (a)taviatable

including one measure of vocabulary. Although the importance of vocabulary in reading



comprehension has been established, it is unclear how it interacts with the other
parameters of oral language (e.g., syntax or sentence-level senaittin SVR.
Cutting and Scarborough (2006) used composite variables labeled at the lexical a
sentence processing levels, which provided a different organizational modetimaxal
language skills could be measured and compared. This was the only study found in the
existing literature that described the oral language variables byr&hel than by
parameter. This framework is sensible as it matches up with the demands aftlihg re
task. Currently, there is no clear conceptual framework guiding theigeletoral
language variables for linguistic comprehension. Additionally, the presencenak
operation bias for linguistic comprehension and mono-method bias for reading
comprehension threatens construct validity as well. As will be reviewed ineZtzapt
unreliability of measures is a threat to statistical conclusion vatidiéyto researchers
not reporting reliability or using author-made tests with no reported rélyaltinally,
external validity is a problem resulting from limited information about thepkam
characteristics.
Purpose

The use of SVR as the foundation for investigating the relationship between
linguistic comprehension and reading comprehension is supported by the extotdte
in this area. Research to this point indicates a relationship between linguistic
comprehension (regardless of how it is defined) and reading comprehension. The
ambiguity of the construct of linguistic comprehension calls for further inastigof
the oral language skills encompassed in the construct and how they relate to reading

comprehension. Within the extant literature, it is most common to measure Imguisti
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comprehension by some oral language parameter (e.g., semantics/vegatiiaugh
the researchers do not typically provide a clear conceptual framewolitkofasing the
oral language skills important in linguistic comprehension. Within a limitedeweork
of linguistic comprehension measures, | propose to examine the relationshiprbetwe
language at the word-, sentence- and discourse-level and reading compreimens
fourth, fifth and sixth grades. This framework is consistent with Gough and Tunmer’s
(1986) original definition of linguistic comprehension. Using levels (i.e., word-,
sentence-, and discourse-) of oral language creates a template for moldeydtaguistic
comprehension by encompassing the parameters of language within adr&rasd/
extends the work of Cutting and Scarborough (2006) by investigating discougke-le
linguistic skills in addition to word- and sentence-level linguistic skillss delevant to
further investigate these areas in upper elementary students, both authcarre
longitudinally, given the problems at that age range including: reading falhere
increasing relationship between linguistic and reading comprehension, anchthessig
number of students identified with late-emerging reading comprehensigciide®ne
longitudinal study addressing this area suggested an increasing relatiogisieen
linguistic comprehension and reading comprehension from fourth- to eighth-grade
(Adlof, Catts, & Little, 2006). A cross-grade comparison conducted by Tilstfa et a
(2009) also supported an increasing relationship between linguistic comprehension
(measured by listening comprehension) and reading comprehension from fourth- to
seventh-grade. The authors also found that the relationship between linguistic
comprehension (as measured by verbal proficiency) and reading comprehension

increased from fourth- to seventh-grade and from seventh- to ninth-grade. tig
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studies investigating this area of research are limited and the ktaeattire addressing

the relationship of linguistic and reading comprehension over time areditaite

timeframes of three to four years, the following research questiemqmaed.

Resear ch Questions
To further inform the field on the relationship between linguistic comprehension and

reading comprehension in SVR, this study addressed the following questions in fourth-

through sixth-grade students:

1. Beyond the influence of decoding and phonological processing skills, what is the
unique impact of each (word-, sentence-, and discourse-level) linguistic
comprehension skill in fourth grade on reading comprehension, measured in fourth,
fifth, and sixth grades?
| hypothesized that linguistic comprehension (i.e., word-, sentence-, and déscours

level skills) will contribute to reading comprehension beyond the control varigleles

decoding and phonological processing) in fourth, fifth, and sixth grades (Adlof et al

2006; Chen & Vellutino, 1997; Harlaar et al., 2010; Nation & Snowling, 2004; Ouellette,

2006; Ricketts et al., 2007; Silverman et al., in press; Spear-Swerling, 230 &t al.,

2009). Beyond the control variables, word-, and sentence-level linguistic skills,

discourse-level linguistic skills will contribute uniquely to reading compreiloa at all

grade levels (Adlof et al., 2006; Harlaar et al., 2010; Nation & Snowling, 2004;

Silverman et al., in press; Spear-Swerling, 2004; Verhoeven & van Leeuwe, 2008).

Beyond the control variables, sentence-level, and discourse-level lingkiksicveord-

level linguistic skills will also contribute uniquely to reading comprehendiail grade

levels (Nation & Snowling, 2004; Ouellette & Beers, 2010; Tilstra.e@D9). The
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impact of sentence-level linguistic skills will not be significant beyoncttmerol

variables, word-, and discourse-level linguistic skills since all of thenagia reading

comprehension will be accounted for by those variables at all grade levels.

2. Beyond the influence of decoding and phonological processing skills, does linguistic
comprehension (word-, sentence-, and discourse-level skills) have an increasing
impact on reading comprehension across fourth, fifth, and sixth grades?
| hypothesized that the impact from linguistic comprehension on reading

comprehension will be difficult to detect from fourth to fifth grade then fifthxtn s

grade. There will be an increasing impact of linguistic comprehension ongeadi

comprehension from fourth to sixth grade (Adlof et al., 2006; Tilstra et al., 2009;

Verhoeven & van Leeuwe, 2008)

Implications

Students in upper elementary school continue to struggle with reading
comprehension and a relationship between linguistic and reading comprehension has
been established. However, linguistic comprehension does not enjoy a uniform
interpretation or operationalization making the relationship between lingaistic
reading comprehension unclear. Clarification of the linguistic comprehensianumbns
will provide an improved understanding of the oral language skills most related to
reading comprehension, which is important in the accurate assessment amehtreét
reading comprehension problems. The use of a more explicit framework (i.e., word
sentence, and discourse-level linguistic skills) to investigate the ltrmgoenponent of

SVR informs the literature and provides a replicable conceptual frameardikiire

research. Investigating the relationship of linguistic and reading conmsiehe
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longitudinally attempts to replicate and inform the findings of the few stuldat found
the relationship of linguistic comprehension and reading comprehension becomes
stronger in upper elementary grades (Adlof et al., 2006; Tilstra et al., 28ffheven &
van Leeuwe, 2008).

Definitions of Key Terms

Oral language- The understanding and use of verbal skills comprised of at least
five parameters including phonology, semantics, syntax, morphology, and pragmatics
(ASHA, 1982).

Semantics- The understanding and use of meanings and associations of words
individually and in sentences, including vocabulary (ASHA, 1993)

Syntax- The understanding and use of the rules that order and combine words to
form sentences, and the relationships among the elements within a sentence (ASHA
1993).

Morphology- The understanding and use of the system that governs the structure
of words and the construction of word forms (ASHA, 1993).

Simple View of Reading (SVRA viable and accepted theoretical framework, on
which this study is based, explaining reading comprehension as the additive ¢mmbina
of decoding and linguistic comprehension (Gough & Tunmer, 1986; Kirby & Savage,
2008).

Linguistic comprehension The oral language construct in SVR defined in this
study by word-, sentence-, and discourse-level linguistic skills.

Word-level linguistic skills- An independent variable in this study measured by

scores from the Clinical Evaluation of Language Fundamentals, Fourth Edighf{©
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Word Classes subtest (Semel, Wiig, & Secord, 2003) and the Weschler éniedli§cale
for Children-Fourth Edition (WISC-1V) Vocabulary subtest (Weschler, 2003)

Sentence-level linguistic skilsAn independent variable in this study measured
by scores from the CELF-4 Formulated Sentences subtest (Semel et al., 2003)

Discourse-level linguistic skills An independent variable in this study defined
by scores from the Listening Comprehension Test, a researcher-develstpaitbral
comprehension of passages based on the Gates MacGinite Reading Comprehension
(GMRC) subtest (MacGinite, MacGinite, Maria, & Dreyer, 2000).

Decoding— The ability to read isolated real words and pseudowords. An
independent variable in this study measured by scores on the Letter Word lakemific
and Word Attack subtests of the Woodcock Johnson Tests of Achievement, Third Edition
(WJ 1) (Woodcock, McGrew, Mather, & Schrank, 2001).

Phonological Processing The awareness of the phonological (sound) segments
of speech most commonly the segments represented by the letters of thetalphabe
(Blachman, Ball, Black, & Tangel, 2000) and the encoding and storage of phonological
information in memory (Catts & Kamhi, 2005) . An independent variable in this study
measured by scores on the Elision and Nonword Repetition subtests of the
Comprehensive Test of Phonological Processing (CTOPP) (Wagner, Torgesen, &
Rashotte, 1999).

Reading comprehensienThe process of reading and extracting meaning from
text. The dependent variable in this study measured by the GMRC (MacGialte, et

2000) and the Maze (D. Fuchs & Fuchs, 1992; L. S. Fuchs, n.d.).
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Chapter 2
Review of the Literature
The purpose of this chapter is to summarize the literature investigating the
relationship between linguistic comprehension and reading comprehension within, but
not limited to, the theoretical framework of SVR. This chapter begins withewef
the framework and components of SVR. Next, content and methodological reviews of
studies examining SVR are presented specifically investigatingt@)ihg
comprehension as a predictor of reading comprehension, (b) listening comprehension and
an additional component of oral language as predictors of reading comprehension, and (c)
any component of oral language (i.e., oral vocabulary) as a predictor of reading
comprehension. Lastly, a summary of the review will be provided along witlng lodt
the research questions guiding this study.
The Simple View of Reading
In an effort to create a framework providing clarity to educators regardading
instruction, Gough and Tunmer (1986) developed the Simple View of Reading. Within
SVR, reading comprehension is the end goal of reading and is the product of decoding
and linguistic comprehension. Since that time, researchers who have inedsiyat
have generally supported the framework and its components (Catts et al., 20@fioGe
et al., 2009; Hoover & Gough, 1990; Kendeou, Savage, et al., 2009). Researchers have
also indicated that the tersmplein SVR may be just that and suggested that the model
may require modification (Johnston & Kirby, 2006; Joshi & Aaron, 2000; Silverman et
al., in press; Tilstra et al., 2009). The components within SVR are complex in nature

given the issues of definition, assessment, and development impacting thedremew
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Decoding. Gough and Tunmer (1986) discuss decoding as the ability to
pronounce psuedowords that requires an understanding of alphabetic principle along with
developed phonemic awareness and phonics skills. They also explained “the skilled
decoder is exactly the reader who can read isolated words quickly, agclaatel
silently” (p. 7). There has been much learned about decoding since Gough and Tunmer
discussed it in 1986 and the ambiguity between decoding defined as phonic analysis or as
successful word recognition has been examined and assumed to be the lye% (Ki
Savage, 2008). Johnston and Kirby (2006) addressed this issue by examining two
separate measures of decoding as predictors of reading comprehension in SVR: (a)
pseudoword reading, and (b) word identification. They found that when each was
combined with listening comprehension, word recognition was a better predictor
accounting for more unique variance in reading comprehension than pseudoword reading
(57.3-72.7%; 51.0 — 66.4 %, respectively). Pseudoword reading provided a clearer
indication of one aspect of the decoding process related to the reliance on the sounding
out of smaller units (i.e., letters and syllables) rather than whole-unit réocogni
Silverman et al. (in press) determined through exploratory factor antgdgsisieasures
of phonological awareness, including psuedoword reading, and measures of decoding
loaded on the same factor representing decoding skills. This indicatesctbdinde
consists of earlier developing skills including phonological awareness inoadaitthe
more traditional skills associated with decoding. These results sugtestéds
important to consider how decoding is defined and that SVR may be incomplete if
decoding is defined solely by real word identification, especially fas“&ble readers”

still reliant on the earlier developmental skills of decoding.
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Linguistic comprehension. Gough and Tunmer’s (1986) original framework
defined the comprehension component (LC) in the equation R = D x LUgasistic
comprehension, that is, the process by which, given lexical (i.e., word) information,
sentences and discourses are interpreted” (p. 7). Consistency is lackiadjterature
about how to define and measure linguistic comprehension. Many different measures
were used, with no general consensus, in defining the construct. Construct terminology
has included listening comprehension, language comprehension, linguistic
comprehension, oral language, and language. Eventually, the C in Gough and Tunmer’s
equation morphed into LC and is commonly referred to as listening comprehension.
Many researchers have used only measures of listening comprehensiedict®rs of
reading comprehension (Chen & Vellutino, 1997; Georgiou et al., 2009; Johnston &
Kirby, 2006; Ouellette & Beers, 2010; Tilstra et al., 2009). Others have viewadd.C
broader sense, either as linguistic or language comprehension, and used conguesite sc
from a combination of assessments including receptive and expressive vocabulary and
receptive and expressive grammar as predictors of reading compreh@&udainGatts,

& Lee, 2010; Catts et al., 2006; Cutting, Materek, Cole, Levine, & Mahone, 2009;
Cutting & Scarborough, 2006).

Regardless of the definition which included the use of expressive and receptive
oral language measures, the relationship between linguistic comprehensieading r
comprehension was significant not only in typically developing students but in student
with poor comprehension skills as well (Cain & Oakhill, 2006; Catts et al., 2009 ,Ke
Fletcher, & Lee, 2007; Nation, Clarke, Marshall, & Durand, 2004; Wise, Sevcik, Morris

Lovett, & Wolf, 2007).
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The use of both receptive and expressive measures to operationalize linguistic
comprehension is prevalent in the extant literature but there were no attemgtiss
the rationale for selecting the measures. Although linguistic comprehefemotes
receptive ability, there is evidence that expressive oral languatgeiskienced reading
comprehension therefore should be included in the operationalization of the construct.
Scarborough (2001) reported results based on a meta-analysis of findingtufitee®s s
examining kindergarten predictor variables and later reading scores. Refichted
that oral language skills, both receptive and expressive, are correltiddten reading
skills, including reading comprehension. Additionally, Adlof, Catts, and Lee (204®) al
found significant relationships between both receptive and expressive oralgarsilks
in kindergarten and later reading comprehension ability. Given that earssi@,
along with receptive oral language skills are predictive of reading@ransion in later
grades, the use of both receptive and expressive measures to operationalstecling
comprehension is warranted and both types of measures will be used in this study.
The challenges of defining linguistic comprehension continue in this study aithoug
organizing the oral language variables according to Gough and Tunmer’s (1986)
framework (i.e., word-, sentence-, and discourse-level skills) along with dktailed
descriptions of how each variable is operationalized will help to disentangle the
relationship between linguistic and reading comprehension.

Product term. The original framework used a multiplicative term to explain the
role of linguistic comprehension in SVR. This is significant because it ntleainis is
the interaction of the two components that is important (Kirby & Savage, 2008)n Give

this interpretation, in an extreme case of no decoding or linguistic compihénere
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would be no reading comprehension. The scenario of no linguistic comprehension is
more difficult to imagine which is one of the reasons alternative models (i.giyepdi

were investigated, especially in samples of typically developing studbete wxtreme
cases of no decoding or linguistic comprehension are less likely. The cumerdlge
consensus emerging is that if there are any linguistic comprehensisrpsésent, as

would be the case in a typically developing sample in upper elementary school, then an
additive term is more appropriate within SVR (Chen & Vellutino, 1997; Georgial, et
2009; Silverman et al., in press).

Reading comprehension. Similar to linguistic comprehension, reading
comprehension is also a broad construct that has definition and measuremensissues a
well. Given the number of assessment formats available to evaluate reading
comprehension, it cannot be assumed that they all assess the same thing&Cutting
Scarborough, 2006; Hagtvet, 2003; Keenan, et al., 2008). Because of this variation, one
approach is to define reading comprehension by using several measures thmat vary i
format. The most common formats include: (a) reading passages (that vaigtimaed
type) then responding to questions (open ended or multiple choice), (b) cloze, where
passages are read and correct words are chosen and inserted to corapteteca,sand
(c) reading sentences and pointing to pictures that describe the senterce reatting
comprehension is operationalized by only one measure that limits the definition of the
construct. Using two or more measures or forming a latent variable may provnme a
robust and reliable construct (Adlof et al., 2006; Harlaar et al., 2010; Silvermianret a
press). Additionally, researchers including Keenan et al. (2008) and Speén&wer

(2004) reported that different tests also measured different skills depending on the
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developmental level of the student (i.e., a reading comprehension test that depemded mor
on decoding/word recognition skills would measure reading comprehensioerdiffer
for a younger versus an older student).

Summary. Given the ambiguity of defining and measuring both linguistic
comprehension and reading comprehension within SVR, continued efforts to disentangle
the relationships within these constructs are important, especially foretdaeentary
students where reading comprehension is the primary medium by which they acces
academic information. It is apparent that there are differing intetioretaon the
definitions of the components within Gough and Tunmer’s (1986) original model, but
most researchers are accepting of the general framework as a egmceptualize
reading comprehension while recognizing the need for continued investigationfio cla
and expand the model (Kirby & Savage, 2008).

Method of Literature Review

To identify the relevant extant literature to frame this study, atretec search
of peer reviewed journals from 1986 - 2011 in Education Research Complete, ERIC, and
Psycinfo was conducted using the descripteasling comprehensiaas the first term
andoral languagethenlistening comprehensicgs second terms. Additionally, a
separate search of the same databases was completed using tlsemptewiew of
reading”. The abstracts of all the articles were read to determine participgetsr
grade level at the time of the study. Studies with participants in fourth,difsixth
grade were retained for review. An ancestral search of thesesaviasecompleted
along with a hand search of theurnal of Educational Psychology, Scientific Studies of

Reading, Journal of Learning Disabilities, and Reading Research Quartény
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selection criteria for inclusion in this review were applied to the articlesrad to this
point: (a) age, participants who were in fourth, fifth, or sixth grade or nine throutyle twe
years of age; (b) unselected sample; (c) reading comprehension wapé¢hdeht
variable; (d) listening comprehension or any component of oral languagewas a
independent variable. A total of 16 studies met the selection criteria and wededin
the final review of literature. Specific information about participants asasaorements
used as independent and dependent variables as well as research questions aare results
included in Table 1.
Results

Content review. This section contains a content review of the selected studies.
Three studies examined listening comprehension alone as an independent predictor
variable of reading comprehension. Eight studies examined linguistic composhens
defined by listening comprehension and at least one other measure of arabkaag an
independent variable(s) and reading comprehension as a dependent variable. The
remaining five studies investigated at least one component of oral langaage
including listening comprehension) as an independent variable(s) and reading
comprehension as a dependent variable. Thirteen of the 16 studies accounted for the
influence of decoding on reading comprehension when analyzing the relationship
between linguistic and reading comprehension. Ten of the studies were conducted in the
United States, two in Canada, two in England, one in the Netherlands, and one in
Australia.

In order to clarify and organize terms and measures for this study useithe

term linguistic comprehension to define oral language skills at the word-neentand
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discourse-level regardless of the terms used by the authors in the selesites] st
Additionally, oral language measures are at the word-level and listesmmgrehension
measures are at the discourse-level unless otherwise indicated.

Listening comprehension and reading comprehension. Three studies examined
the relationship between listening comprehension and reading comprehensioi&(Che
Vellutino, 1997; Keenan, et al., 2008; Verhoeven & van Leeuwe, 2008). Chen and
Vellutino’s study focused on cross-validating the SVR model in a group of poor and
normal readers in second, third, sixth, and seventh grades to extend the Hoover and
Gough’s (1990) findings based on a sample of bilingual children. They analyzed the
relationships between the observed variables of decoding (measured both by phonetic
decoding and by word identification), listening comprehension, and reading
comprehension in both an additive (RC = D + LC) and multiplicative (RC+D +LC + D
x LC) model. Regardless of whether the product term was entered into the equation
before or after the additive terms, the interaction of decoding and listening
comprehension did not add significant variance. Both decoding and listening
comprehension, as additive terms, accounted for significant variance in reading
comprehension at all gradé® fanging from .59 to .76). Descriptive statistics results
revealed correlations between listening and reading comprehension thatedavéhs
age.

Keenan, Betjemann, and Olson (2008) also examined the relationships between
the composite variables of word decoding and listening comprehension, the observed
variable non-word decoding, and reading comprehension. Reading comprehension was

measured with four tests varying in format to determine if they measufexckdi skills.
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Results from paired hierarchical regression analyses for each comgoghtest revealed
that listening comprehension accounted for significant varidRfoeiging from .047 to
.171) in each reading comprehension test when entered after decoding, as did decoding
when entered after listening comprehens®nrénging from .033 to .341). These
relationships depended on what measure of reading comprehension was used in the
analysis. The Peabody Individual Achievement Test and Woodcock Johnson Passage
Comprehension test (picture selection and cloze formats, respectivelypsssensitive

to individual differences in listening comprehension than were the Gray Cadirige

Test and Qualitative Reading Inventory (multiple choice and short answier/rete
respectively). The authors summarized by stressing the importandenoivdedging

that different reading comprehension tests measure different skillbatritie variables

used to “carve up” (p. 298) the variance in reading comprehension, such as global
measures of listening comprehension versus a single component of oral language, coul
also affect what reading comprehension is measuring.

Verhoeven and van Leeuwe (2008) examined the effects of listening
comprehension along with word decoding and vocabulary on the development of reading
comprehension in a longitudinal study on students from first through sixth grade. It i
important to note that for fourth grade, vocabulary was measured as reading vocabulary
therefore is not included in this review as an oral vocabulary skill. Analysesaricar
with repeated measures examined the development of word decoding, vocabulary,
listening comprehension, and reading comprehension across grades. There was
significant main effect for Grade found for listening comprehension indgétiat

progress was made from one grade to the next. Structural equation modeling (SEM) was
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used to investigate the relationships between word decoding, vocabulary, listening
comprehension, and reading comprehension over time. First-grade listening
comprehension strongly influenced second-grade reading comprehension but in the
grades following, there were reciprocal relationships between listanohgeading
comprehension. Data supported Hoover and Gough'’s SVR that the development of
reading comprehension is closely related to the development of listening benmgon

as well as the development of word decoding skills, although the relationship between
listening and reading comprehension appeared to be more complicated in this model.
The authors noted that the use of shorter texts with multiple choice questions may have
affected the results since such tests may rely more heavily on word deaoding
vocabulary rather than on higher level language skills.

Results from these three studies revealed a significant relationsivgebet
listening comprehension (measured by listening comprehension tests) dingd rea
comprehension in upper elementary students both concurrently and longitudinally. No
additional oral language measures were used in defining the construct and fineliegs
based on discourse-level linguistic comprehension skills. Additionally, the use of
different measures to define reading comprehension appeared to influence the
relationship between listening comprehension and reading comprehension. Multiple
measurements of each listening and reading comprehension may be needenhpassc
the complexity of each construct.

Listening comprehension, oral language, and reading comprehension. Eight
studies examined the relationships between listening comprehension, at leaskt one ora

language skill, and reading comprehension. Six of the studies specificallygatesst
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these variables within the context of SVR (Adlof et al., 2006; Harlaar et al., 2010;
Ouellette & Beers, 2010; Silverman et al., in press; Spear-Swerling, 2i0€i4a €t al.,
2009). The remaining two studies (Berninger & Abbott, 2010; Nation & Snowling, 2004)
investigated oral language variables, including listening comprehensiom withi
alternative theoretical frameworks.

Ouellette and Beers (2010) were interested in clarifying theoesdtips of non-
word decoding, irregular word recognition, listening comprehension, oral vocabulary
(breadth and depth), and reading comprehension. Hierarchical regressionsanalgse
conducted on the observed variables and resulted in the following findings specific to the
older students (sixth grade) given the focus of this review: (a) vocabuladttb(ea.
guantity of known words in lexicon) and depth (i.e., extent of semantic knowledge
measured by a definitions task) predicted reading comprehension when the other
variables were controlled (phonological awareness, decoding, irreguidreamgnition,
and listening comprehension) in sixth-grade studé®fts=(.55 and .56, respectively); (b)
the contribution of oral vocabulary increased from first grade to sixth gugering a
hypothesis of the study “that oral vocabulary would contribute to reading comprehension
beyond measures of the constructs specified withisithple view of readinglecoding
and listening comprehension” (p. 202).

Three studies looked specifically at one specific age group, 9 yealagiHztral.,
2010) and fourth grade (Silverman et al., in press; Spear-Swerling, 2004) to irteestiga
the relationships between linguistic comprehension and reading comprehettision w
the SVR framework. Each of these studies also included at least one measteringlis

comprehension as a part of linguistic comprehension. The study conducted lay Elarla
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al. (2010) involved a sample of twins who participated in an ongoing study of reading
and related cognitive skills. The purpose of the study was to contribute to thehesear
studying genetic and environmental influences but the findings are releuvhstfocus
of this review as well. Phonological decoding and word recognition (both defined by
composite scores from two measures in each area) indexed word decodingsticing
comprehension was defined by vocabulary and listening comprehension. Vocabulary and
listening comprehension were each defined by a composite score frora ogstio
vocabulary tests and two listening comprehension tests (see Table 1). Reading
comprehension was also defined by a composite score from two reading comprehensi
measures, both of which assessed the literal interpretation of the texdliag re
comprehension. The phonological decoding, word recognition, vocabulary, listening
comprehension and reading comprehension measure composites were all used as
indicators of latent factors in structural equation models (SEM). The authors were
interested in determining if each subcomponent made a significant unique contribution to
reading comprehension. The results indicated that all of the variance in reading
comprehension could be explained by two factors: (a) one reflecting the common
variance among phonological decoding and the remaining factors and, (b) ortengeflec
the effects of oral language skills. The correlations among latent phorabldgooding,
word reading, listening comprehension, and vocabulary factors with the reading
comprehension factor were substantial (.80, .93, .87, and .94, respectively).
Spear-Swerling (2004) investigated single word reading, receptive vocgbular
listening comprehension, and rapid naming as possible predictors (SVR component

reading measures) of reading comprehension in a group of fourth graders. sStudent
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scores on two reading subtests of a state mandated test measured reagliagersion.
The Degrees of Reading Power (DRP) used a cloze format with multipleedtions
and the Reading Comprehension (RC) subtest used a question-answering format and is
criterion-referenced. Since the two subtests differ in format, SpeaniSgwvas
interested in whether the differences would impact reading comprehensiomaarte
and/or how component reading abilities (e.g., word identification and language
comprehension) are influenced by the different formats. A composite soorsdores
on a listening comprehension subtest and vocabulary test represented thedinguisti
comprehension variable. Two sets of hierarchical regressions, varyiagitreof entry
on word accuracy and language comprehension, revealed that language comprehension
accounted for 56.2% of the variance on the DRP and 51.9% on RC when it was entered
first. When it was entered second, it accounted for an additional 14% of the variance on
the DRP and 20.5% on RC after word accuracy. Findings differed from an earlier study
where oral language was more highly correlated with a question-arswet than a
cloze measure (Nation & Snowling, 1997). Differences in the age of the sample, with
this sample being older, may explain the variation in findings since linguistic
comprehension becomes more important in reading comprehension once students have
developed strong decoding/word recognition skills (Diakidoy, Stylianou, Hatefi, &
Papageorgiou, 2005; Vellutino, Tunmer, Jaccard, & Chen, 2007).

The primary aim of the Silverman et al. (in press) study was to determine the
viability of fluency as an additional component in SVR. They used a broad definition of
linguistic comprehension that included syntax, semantic (at the word- and sentenc

levels) and listening comprehension measures as indicators of the |latabkevand two
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measures of reading comprehension as indicators of reading compreherssagepa
reading/question answering; and a maze task requiring students to selectoee of t
possible words to complete sentences in connected text. Although Gough and Tunmer’s
(1986) original SVR model is multiplicative, a comparison between an additive model
and the original was conducted and no significant difference was found, with the amount
of variance between the two models being almost the same (88.2% vs. 88.6%,
respectively). Therefore, the analyses were done with an additive SVR. nhadkeht

variable regression was conducted and the model testing SVR with the original
components found that decoding and linguistic comprehension are significant psedictor
of reading comprehension accounting for 88.2% of the variance in reading
comprehension. A second model examined fluency as a unique contributor to reading
comprehension beyond decoding and linguistic comprehension. In this model decoding
was not significant and fluency and linguistic comprehension accounted for 95.5% of the
reading comprehension variance. Fluency mediated the relationship betweenglecodin
and reading comprehension.

Adlof et al. (2006) and Tilstra et al. (2009) added to the SVR research by
examining the original model and possible additions to the model using longitudinal and
cross sectional designs. Similar to Silverman et al. (in press), the purpbsefofaf et
al. study was to determine if fluency should be added as a component in SVR. Word
recognition accuracy, fluency, listening comprehension, and reading composhensi
measures were administered to students in second, fourth, and eighth gradesre€f int
to the current review were the results specific to fourth-grade students leuéghth

grade results in a longitudinal comparison could contribute to the understanding of skill
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development beyond fourth grade, eighth grade results are included. Structuiahequat
modeling was used to examine relationships within and across grades betwetmthe la
constructs of listening comprehension (composed of vocabulary, sentence-lesaicem
and syntax, and listening comprehension measures), word recognition accuracy
(composed of real word, nonword, and connected text reading measures), fluency
(composed of two word-level fluency measures and a connected text fluersiyreea
and reading comprehension (composed of a cloze task, passage reading/chalicgle
response, and passage reading/open-ended response measures). Word recognition
accuracy and listening comprehension accounted for 62.2% of the variance explaining
reading comprehension in the concurrent model for fourth grade. Listening
comprehension uniquely accounted for 17% of the variance. In eighth grade,
confirmatory factor analysis revealed that all the variance betweenitig and reading
comprehension was shared, therefore adjustments were made and demonstrated that
listening and reading comprehension should be combined as a single construct. A
predictive model was run with fourth-grade variables predicting eigisitiegeading
comprehension. Word recognition and listening comprehension shared 48.9% of the
variance in reading comprehension and listening comprehension accounted for 45.2%
unique variance. Findings supported the importance of listening comprehension to
reading comprehension later in the reading development continuum.

Tilstra et al. (2009) also examined fluency, as well as verbal proficiaacy,
additional components in SVR. The sample of students, in fourth, seventh, and ninth
grades, was selected from a subset of students from the screening prodasgeof a

study investigating reading comprehension processes of good, average, anohgtruggl
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readers. There were an equal number of struggling, good, and average rezalghs at
grade within the sample based on review of scores from a CBM maze task. Bhe cros
grade comparisons were an important component to this study since it would add to the
limited base of SVR studies completed across multiple grades, espedalygmdes.

In contrast to the last two studies reviewed, there was only one measure dskaet

each observed variable investigated. Multiple regression analyses wete egamine

the relationships between listening comprehension, verbal proficiency (eedsur
expressive vocabulary), decoding, fluency and reading comprehension. Regarding the
contributions of SVR components to reading comprehension, listening comprehension
accounted for an additional 19% in fourth grade, 35 % in seventh grade, and 21% in ninth
grade after decoding was controlled. The proportion of variance in reading
comprehension explained by listening comprehension was compared betwesmgsde
significantly greater in seventh grade (35%) than in fourth grade (19%) and dpdaa
significant difference in seventh grade versus ninth grade (21%). After dee@oding
listening comprehension, verbal proficiency accounted for additional unique \arianc
(5%) in fourth grade reading comprehension, an additional 8% in seventh grade, and an
additional 12 % in ninth grade. Listening comprehension also explained a significant
portion of variance in reading comprehension at each grade when entered after decoding
and verbal proficiency (fourth grade, 6%; seventh grade, 13%; ninth grade, 4%). The
findings of this study suggested the need for modification to SVR framework,
specifically adding additional cognitive linguistic measures so thgailstic

comprehension is assessed by receptive and expressive linguistic taskb aatihe

listening comprehension alone.
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The remaining two studies investigated relationships between oral language
(including listening comprehension) and reading comprehension unrelated to the SVR
framework. Nation and Snowling (2004) explored predictors of reading in a normally
developing sample by using a longitudinal data set. Participants wereedssteage 8.5
years and again at 13 years. One of the areas examined included the relatiomstip of
language, separate from phonological skills, and reading comprehensionanQualde,
also defined as broader language, included assessments of vocabulary, listening
comprehension, and word-level semantic association skills. A series of lhieathrc
regressions were completed on the observed variables. After age and nonvetyal abil
were entered as control variables on step 1 (12% of variance), and nonword aeading
phonological skills were entered on step 2 (additional 20% of variance), listening
comprehension, vocabulary, and semantic association skills each predictaifiGastg
portion of unique variance in reading comprehension (30.8%, 25.2%, 15.1%,
respectively). Another set of hierarchical regressions examined theuldingit
predictors of reading comprehension. First, age, nonverbal IQ, and the autoregress
effect of previous reading comprehension were entered on step 1 and accounted for 32%
of the variance in later reading comprehension. Concurrent and previous nonword
reading and previous phonological skills entered in step 2 accounted for an additional
16% of variance. Listening comprehension, vocabulary, and semantic skills all acount
for unique variance when entered on the last step (14.1%, 4.9%, 4.5%, respectively).
Results revealed that linguistic comprehension skills predicted readingetempion

concurrently and longitudinally.
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Berninger and Abbott (2010) conducted a broader investigation of the four
language systems: listening comprehension, oral expression, reading compreheas
written expression. Assessments in these areas were administered abavis of
students in first, third, and fifth grades (Cohort 1) and third, fifth, and seventlsgrade
(Cohort 2). The Listening Comprehension and Oral Expression (including word- and
sentence-level semantic and syntax skills) subtests of the Weschieduadli
Achievement Test (WIAT)-2 were administered to the students yieldioghaasite
score for each observed variable for use in multiple regression analysed/IAh&
reading comprehension subtest measured reading comprehension and the stamdard scor
for that subtest served as the observed reading comprehension variable in gesanaly
One multiple regression analysis was conducted with each oral expresssomyd
comprehension and written expression as predictor variables of reading sensgioe.
Oral expression and listening comprehension contributed uniquely to reading
comprehension in"3grade in Cohort 13(= .27 and .18, respectively), Cohort2«.16
and .36, respectively), and iff Grade in Cohort 1p(= .16 and .59, respectively).
Listening comprehension also contributed unique varianc® @an8 " grades in Cohort
2 (B = .55 and .42, respectively). Although percentage of unique variance was not
reported for the variables, standardized betas, measured in standard deviatiovetmits
provided to indicate which variables had more impact in the model.

To summarize this section, terms defining the linguistic comprehension
component varied in the six SVR studies reviewed. Listening comprehension was use
twice, paired with vocabulary (receptive, breadth, and depth), as observedegariabl

representing the oral language component in the framework. Adlof et al. (2006) used
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listening comprehension as a latent construct indicated by three differdiangreage
measures including a listening comprehension subtest providing a more rélible (
complicated) variable in the analyses. Two additional studies also used |aiiegan
their analyses defined as oral language (indicated by listening doemgren and
vocabulary) and linguistic comprehension (indicated by four oral languagairesat
the word, sentence, and paragraph level). In the final two SVR studies, linguistic
comprehension was used as a composite variable (listening comprehension angrecepti
vocabulary) and the observed variables of verbal proficiency and listening
comprehension were investigated within SVR. Findings from this study sugj¢jeste
the linguistic comprehension component might need to be expanded beyond listening
comprehension to include additional measures word- and sentence-levetitnguis
comprehension skills. The two studies not framed in SVR investigated the constructs of
listening comprehension and oral expression (each represented by a corresponding
measure) (Berninger & Abbott, 2010) and broad oral language beyond phonological
skills (Nation & Snowling, 2004). Nation and Snowling defined oral language with the
observed variables of vocabulary and listening comprehension and a compositécsema
variable each analyzed separately in relation to reading comprehensionardfs riegthe
examining the relationship between linguistic comprehension and reading
comprehension, no two studies were alike in their definitions or use of measureado defi
the construct.

When the measures are organized as word-level, sentence-level, and discourse-
level linguistic comprehension, three of the studies examined word-level and séscour

level skills separately finding that each area contributed uniquely to tlmeain
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reading comprehension. Sentence-level linguistic skills were not inaestig
independent of word- and discourse-level skills. Although the latent variables
encompassed more of the complexity in the linguistic comprehension construct, they did
not provide specific information about the influence of word-, sentence-, and descours
level linguistic comprehension on reading comprehension. Overall, there is anondicat
that word- and discourse-level linguistic skills are important in readingoeehension
but no clear consensus emerged regarding which oral language skills arspuotdnt.

Oral language (not including listening comprehension) and reading
comprehension. Five studies investigated the role of at least one oral language skill, not
including listening comprehension, in literacy skills where reading compreinenas
the dependent variable in at least one of the analyses (Cutting & Scarborough, 2006;
Goff, et al., 2005; Nagy et al., 2006; Ouellette, 2006; Ricketts et al., 2007). These studies
differed from previous studies in that the linguistic comprehension component was
defined in a broader linguistic sense and did not include any traditional listening
comprehension measures (i.e., tests that paralleled reading comprehensioeshea
The specific purpose of the Goff et al. study was to identify the strongesttpredif
reading comprehension from word identification, language, and memory skills.
Language skills were measured by tests of receptive vocabulary (wetddéenantic
skills) and receptive grammar (sentence-level syntax skills). Seoresafnormed
Australian reading comprehension test measured reading comprehensions fiResault
exploratory hierarchical regression analyses revealed the stronghistqueeof reading
comprehension for each set of language, word reading, and memory variabézsagAft

and general intellectual ability, both language measures (receptive vaganda
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receptive grammar) together accounted for an additional 35% of the varianadingre
comprehension. In summary, the general framework of SVR was supported in this study
although the component skills did not include any measures of listening comprehension.
Cutting and Scarborough (2006) asked a similar question regarding variables
beyond word recognition/decoding and oral language, contributing to additional variance
in reading comprehension, specifically reading speed, verbal working meseaa}
naming speed, 1Q, or attention. They also investigated whether the contributions of word
recognition/decoding and oral language are affected by the compreheresisare used
to assess reading comprehension. Oral language was measured at twtelevalsand
sentence processing. Principal component analyses were completed ta treiatd
composite score from the three lexical measures and a sentence-proaasgiogite
score from the four other oral language measures. Reading comprehensiorasiagae
separately by three different widely used tests: the Gates-MacBruiding Test-
Revised (GMRC), the Gray Oral Reading Test (GORT-3), and the Weschladuadi
Achievement Test (WIAT). Pairs of hierarchical multiple regressiolys@eswere
conducted on each comprehension measure entering the word reading composite at the
first step, and the lexical and sentence-processing composites second. rétie sha
contributions of linguistic comprehension (only at the word- and sentence-lewgls) a
decoding to reading comprehension on the different measures ranged from 33% - 46%.
Linguistic comprehension accounted for unique variance on the GMRC, WIAT and the
GORT-3 (15%, 9%, 9%, respectively). Separate contributions of lexical and ntenc
processing skills were investigated in another pair of regression enalgsth aspects of

linguistic comprehension made unique contributions to GMRC scores (4.5% by lexica
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and 1.8% by sentence-processing) but only lexical skills accounted for unique variance
on the GORT-3 (5.3%) and when predicting the WIAT, only sentence-processing did
(3.4%). Findings suggested that different demands might be placed on vocabulary
knowledge and sentence-processing ability depending on which reading comprehension
measure is being used. Results further suggested that organizing linguistic
comprehension by word- and sentence-levels might be a productive approach.

The remaining three studies examined, at least in part, at one aspett of ora
language and its relationship with reading comprehension (Nagy et al., 200ett®uel
2006; Ricketts et al., 2007). Ouellette (2006) and Ricketts et al. (2007) focused on the
relationship between vocabulary and reading. Ricketts et al. by investiggiiciy
reading skills are predicted by oral vocabulary and Ouellette by dighiggibetween
breadth (receptive and expressive) and depth of oral vocabulary knowledge, measured by
word definitions and synonyms tasks, when measuring vocabulary and reading skills.
Scores on one reading comprehension measure represented the observed reading
comprehension variable in the analyses of both studies. Ouellette conducted fixed order
hierarchical regression analyses to evaluate the influence of the vogdireldth and
depth on reading comprehension. After the control variables (age, non-verbal 1Q,
decoding, and visual word recognition) accounted for 42.9% of the total variance in
reading comprehension, receptive vocabulary breadth explained an additional 6.1% of
significant unique variance while expressive vocabulary breadth accounted fogne uni
variance. In that same model, vocabulary depth was entered last and added 8% unique
variance. In the second regression, the order of receptive and expressive vocabulary

breadth measures were changed and expressive vocabulary breadth accounteddfor 4.2%
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the significant variance in reading comprehension but receptive vocabuladyhbalesh

not when entered next. The variance predicted by receptive and expressive vgcabula
breadth is shared while vocabulary depth contributes significantly (8%) beyeswl t
measures. When entered into the third model, before the breadth measures dra after t
control variables, vocabulary depth predicts 12.1% of the significant variancegeavi
receptive and expressive depth as non-significant variables. The findingstsagipat

both oral vocabulary breadth and depth are related to reading comprehension as defined
in this study. Given that reading comprehension is predicted by shared contributions of
vocabulary breadth and depth and that there is a significant role of vocabulary depth
beyond vocabulary breadth, findings further suggest that semantic knowledge and
organization are more relevant to reading comprehension in this age raragiess

detailed investigation, Ricketts et al. (2007) conducted hierarchical regressipredict
reading comprehension and text reading accuracy. After chronological age, nbnverba
reasoning, decoding, regular word reading, and exception word reading had been entered
into the models, oral vocabulary accounted for a significant portion (17.8%) of the
variance in reading comprehension. Results revealed that oral vocabulary skliltsepr
concurrent reading comprehension, which is consistent with the findings fromt€@uelle
(2006).

Less investigated is the role of morphology in literacy, but Nagy, Berninger, a
Abbott (2006) examined morphology through the contributions of morphological
awareness to literacy outcomes (including reading comprehension). Strugtiatibe
modeling (SEM) was applied to determine if the contribution of morphological

awareness, along with phonological memory and phonological decoding, as predictors
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reading comprehension was unique. Morphological awareness made a significant, unique
contribution at all grade levels to reading comprehension. Additional SES analyse
relationships among morphological awareness, reading vocabulary, and reading
comprehension revealed that the contribution of morphological awareness to reading
comprehension is through its impact on vocabulary growth but it also shows that
morphological awareness makes a significant contribution to comprehension above
vocabulary. Findings suggest that the significant unique impact morphological

awareness had on reading vocabulary, spelling, decoding accuracy, and decedimg rat
grades 4 through 9 may explain the consistent relationship between morphological
awareness and reading comprehension.

To summarize, although none of these studies included measures of listening
comprehension (discourse-level linguistic skills) to define linguisticpcehension in
relation to reading comprehension, all studies concluded that there is a significa
relationship between the variables investigated and reading comprehanspper
elementary students. The variables were primarily at the word-lemgkver sentence-
level linguistic skills were included in two studies, but only investigated alone as a
independent variable in one and was then found to contribute uniquely to reading
comprehension. This suggests that expanding the definition of linguistic comprehension
in Gough and Tunmer’s (1986) SVR framework should be investigated beyond listening
comprehension. The following terms were used to define the variables in the studies:
Oral language (lexical and sentence level composite variables), |@an@aeagptive
vocabulary and grammar observed variables), oral vocabulary (receptivepaesisese

breadth, and depth), and morphological awareness (latent variable). As in previous
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studies, there was little consistency or agreement in how to define thengredde
component in relation to reading comprehension.

Summary of content review. Overall, there was a consensus that the general
framework of SVR is solid but a number of issues lack clarity, especially romgehe
measurement of linguistic comprehension as a predictor variable of reading
comprehension. Definitions of the oral language component in relation to reading
comprehension were confusing and overlapped which confounded the construct within
the extant literature. An explicit conceptual framework in which to harnessahe or
language variables within the linguistic comprehension component of SVR was absent
The current study uses a framework to investigate linguistic comprehenghewaird-,
sentence-, and discourse-level providing a more systematic process foirdaterm
which linguistic skills have the most impact on reading comprehension. Additionally, it
will provide information at all three levels within one study, which has not occured t
this point. Regardless of this lack of clarity, results from this review steg)a clear
relationship between linguistic comprehension and reading comprehension in upper
elementary students. Less clear was which specific subcomponents are pooistritin
predicting reading comprehension in this age group. Listening comprehensiofined de
by listening comprehension measures) was important in reading compoghensi
especially in the older grades. A broader construct of linguistic comprehemnas
measured by a combination of latent, composite, and observed variables that included
listening comprehension, linguistic comprehension, language, oral expression,
vocabulary, and verbal proficiency. Studies not focused on the SVR framework also

found relationships between oral language variables and reading comprehensyon. Onl
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six studies (Harlaar et al., 2010; Ouellette, 2006; Ricketts et al., 200&r&4n et al., in
press; Spear-Swerling, 2004; Tilstra et al., 2009) investigated thiemslap of oral
language and reading comprehension variables specifically in foudb-ghadents
(independent of samples collapsing fourth-grade with other grades foseslaly
Longitudinal designs were used in four studies (Adlof et al., 2006; Berninger & Abbott,
2010; Nation & Snowling, 2004; Verhoeven & van Leeuwe, 2008) and cross-grade
comparisons in two studies (Chen & Vellutino, 1997; Tilstra et al., 2009) to investigate
these relationships over time. The current study will inform the currentlioinggl

studies by investigating the relationship of linguistic and reading comprehemar
shorter time periods (one to two years vs. three to four years). Regafdless
inconsistent and overlapping definitions of linguistic comprehension/oral language,
findings were consistent that linguistic comprehension and reading compreheasion a
related. Information about these relationships in the fourth grade, cortbyuareah
longitudinally, was limited but generally the results suggested that thiemslap grows
stronger in upper elementary ages.

Methodological review. This section discusses concerns regarding the validity
of the studies included in this review. Threats to internal validity, statisbealusion
validity, construct validity, and external validity as defined by Shadish, Cook, and
Campbell (2002) are reported. Given that “validity judgments are not absoluteiglsha
Cook, & Campbell, 2002, p. 34), establishing clear boundaries for each type of validity in
social science research is an ongoing challenge. Additionally, discussibes®flesign
issues are in the context of experimental and quasi-experimental stutliest\aitlear

exposition of determining which threats are most germane to nonexperintedias s
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such as the proposed investigation. Therefore, the selection of the most releadst thre
and decisions to assign observed threats to certain validity types will be miadeew
understanding that a threat may overlap in more than one area but will be assigned only
to one (i.e., internal validity vs. construct validity). Threats relevant to thisweasie

defined in Table 2.

Internal validity. Internal validity is concerned with the extent to which causal
inferences are justified and that the researcher has evidence that theded¢pariables
caused what was observed to happen in a dependent variable measured within a specific
setting and time with the sample selected for the study (Shadish, Cook, & Qlampbe
2002; Trochim). Non-experimental designs do not correlate precisely to Shaatiéh, C
and Campbell's defined threats given that causal relationships are not the cuthiesée
investigations. However, it is still possible to examine the truth of rel&ijessvithin
non-experimental studies by evaluating the studies for the threats that apelthrdats
pertinent to this review are selection bias and ambiguous temporal precedence
(uncontrolled third variable).

Selection bias.Selection bias occurs when there are group differences in the
sample that could interfere with the outcome of the dependent variable, sépanatee
influence of the independent variable(s). Efforts to clearly define the isgmpl
procedures and describe the sample characteristics were evaluatedmnedetsz level
of threat of selection bias in each study. Adlof et al. (2006) selected theirgzants
(n=604) from a larger epidemiologic investigation that used a stratified ickasteple of
7218 children. The large number of participants, the sampling procedures, and the

detailed description of the sample characteristics separated this stundihé rest in
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terms of controlling selection bias. Thirteen studies (81%) defined the sanibles w
sufficient detail so that selection bias was not considered a threat to thel madicity

of the studies (Adlof et al., 2006; Berninger & Abbott, 2010; Cutting & Scarborough,
2006; Goff, et al., 2005; Harlaar et al., 2010; Keenan, et al., 2008; Nagy et al., 2006;
Ouellette & Beers, 2010; Ouellette, 2006; Ricketts et al., 2007; Silvermanietmkss;
Spear-Swerling, 2004; Tilstra et al., 2009; Verhoeven & van Leeuwe, 2008).ed.imit
information was provided on the selection procedures and the sample characteristics
the remaining two studies (Chen & Vellutino, 1997; Nation & Snowling, 2004). Chen
and Vellutino used an existing data set and referred the reader to a previous study
containing more detailed information about the sample, however access tadlas art
proved to be a challenge and required significant effort to obtain. Nation and Snowling
conducted their study using a sample described in a previous paper and also teference
the article for sample details rather than providing the information in the papwed

here. Overall, selection bias was not a threat to internal validity in the tpajbsitudies
reviewed.

Uncontrolled third variable. To demonstrate that the dependent variable (reading
comprehension) was related only to the independent variable(s) (e.qg., laguisti
comprehension), the influence of a possible third uncontrolled variable on reading
comprehension required ruling out. Although controlling for all unknown variables
influencing reading comprehension in upper elementary students is not possiblis, there
a general consensus that decoding is one known influential factor therefore should be

controlled in the statistical analyses.
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All but one study controlled decoding skill in the statistical analyses inaésatyg
the relationship between oral language variables and reading comprehehsion. T
exception was (Berninger & Abbott, 2010). Although this study did not specifically
investigate these variables within the SVR framework, decoding would have contnued t
influence reading comprehension therefore required attention as an influendiblear
the study. In addition to decoding, four studies controlled for the influence of age and
IQ, defined as nonverbal reasoning, non-verbal 1Q, or general 1Q (Goff, et al,, 2005
Nation & Snowling, 2004; Ouellette, 2006; Ricketts et al., 2007). The results of age and
IQ accounting for significant variance in reading comprehension was insrissnging
from accounting for 20% of reading comprehension variance to not contributing
significantly in any analyses. Nation and Snowling (2004), in addition to age and 1Q, and
Verhoeven and van Leeuwe (2008) controlled for previous reading comprehension in
their analyses, which is a valid approach to control for a third variable. Nation and
Snowling reported that the effect of prior reading comprehension (time 1) accoamnted f
32% of the variance in reading comprehension (time 2). Reciprocal relationshgps we
found between reading and listening comprehension in Verhoeven and van Leeuwe’s
longitudinal SEM study. The threat of a third variable influencing reading
comprehension was generally controlled allowing for conclusions to be madaethat t
relationships found between linguistic comprehension and reading comprehension are
valid.

Statistical conclusion validity. Statistical conclusion validity is concerned with
the degree to which the conclusions that are reached about relationships in the data are

reasonable (Trochim). Failure to consider threats can cause resetochake false
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assumptions that linguistic comprehension and reading comprehension variables are
related when in fact they are not (Type | error), or that they are tedeldnen a
relationship exists (Type Il error). The threats to statisticallasion validity relevant to
this review include unreliability of measurement, number of participaatiss{gtal

power), and data analyses (violated assumptions of statistical tests).

Unreliability of measurementReliable measures of oral language and reading
comprehension variables are needed to determine the presence of a relationship.
Measures that are unreliable weaken the ability to find a signifiemtianship due to
the fact that the test may not be assessing the target area adequadgipletely.
Assessing and reporting the reliability of the measures along with aserg Variables
in analyses are “remedies for unreliability” (Shadish et al., 2002, p. 49). For the purpose
of this review, reported reliability of .70 was considered acceptable. Sevenstiidies
(44%) reported at least acceptable reliability on all the standardizedne§sublished
norm-referenced and curriculum-based measurements — CBM) used in the studies t
assess oral language and reading comprehension skills (Berninger &,/ 2046
Harlaar et al., 2010; Ouellette & Beers, 2010; Silverman et al., in pgegsar-Swerling,
2004; Tilstra et al., 2009; Verhoeven & van Leeuwe, 2008). Internal consistency
(Cronbach’s alpha and split half) reliability and test-retest relighilere used most
frequently across the studies that reported it. In addition to reporting rgligbdrlaar
et al. (2010), Silverman et al. (in press), and Verhoeven and van Leeuwe (2008) used
latent variables in their analyses increasing the likelihood of meagshangtended
variable rather than error variance (Shadish, et al., 2002). Some authors wereinne

their reporting of reliability, supplying estimates for some measuresdbatl. (Adlof et
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al., 2006; Cutting & Scarborough, 2006; Nagy et al., 2006; Nation & Snowling, 2004,
Ouellette, 2006). The remaining five studies (31%) used published, norm-referenced
measures in assessing oral language and reading comprehension but did not include
information on reliability. Although most standardized measures are assumed to be
generally reliable, this information should be reported.

In order to control for Type Il error probability, there should be a sufficient
number of participants for each independent variable. Troia (1999) suggested a
conservative heuristic estimate of a 10 to 1 ratio that was used as tha foiter
evaluating sample sizes in the selected studies. The researchersezbfardhe threats
associated with number of participants and data analyses with the excemimansbidy
that reported a small sample size given the number of independent variables in the
multiple regression analyses conducted (Ouellette, 2006). Overall, ssttiegr@easure
reliability, statistical conclusion validity was strength of the sside¥iewed.

Construct validity. Trochim explains construct validity as the degree to which
researchers can make legitimate inferences from the measured vaadab&esdnstructs
that they represent. It is an assessment of how well the ideas/consttungsistic
comprehension and reading comprehension were translated into the actual measures.
Threats to construct validity relevant to the selected studies included insdlequa
explication of constructs (adequate theoretical framework and defininguciaktr
mono-operation bias, and mono-method bias.

Inadequate explication of construct§he constructs investigated need to be
operationally defined in a manner reflective of the construct. When severslides$ of

a construct are reasonable, the direction of future research is impactéidtiSéiaal.,
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2002). The linguistic comprehension definition in the selected studies was inconsistent
and no clear framework for defining the construct emerged. Several studidataaé
variables to capture the complexity of the construct and create more reaablaes but
even these variables were indicated with varying oral language megsdiafset al.,

2006; Harlaar et al., 2010; Nagy et al., 2006; Silverman et al., in press; Verl@oeaan
Leeuwe, 2008). Studies using composite and observed variables defined the construct
with a variety of terms including language comprehension, listening comprehenalon, or
expression, oral language, vocabulary, verbal proficiency, and language. Nadigs st
operationalized linguistic comprehension (i.e., the oral language constrtlut)same
manner.

Mono-operation bias.The use of only one operationalization of an independent
variable will underrepresent the construct therefore lowering the congatidity of the
study (Shadish, et al., 2002). Seven studies (44%) used only one measure to
operationalize linguistic comprehension prohibiting them from capturing the braadit
depth of the construct (Berninger & Abbott, 2010; Chen & Vellutino, 1997; Nation &
Snowling, 2004; Ouellette & Beers, 2010; Ricketts et al., 2007; Tilstra et al,;, 2009
Verhoeven & van Leeuwe, 2008).

Mono-method biasSimilar to mono-operation bias, mono-method bias is the
threat that a single measure of the dependent variable might call int@guktie entire
construct is being measured or just a part of it. This was identified as amht@at i
studies (63%) after evaluating the measures defining reading compreh@esioinger

& Abbott, 2010; Chen & Vellutino, 1997; Goff, et al., 2005; Nagy et al., 2006; Nation &
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Snowling, 2004; Ouellette & Beers, 2010; Ouellette, 2006; Ricketts et al., 20€va €t
al., 2009; Verhoeven & van Leeuwe, 2008).

External validity. External validity is concerned with the degree to which the
findings from a study generalize to other students in other locations at anoter tim
(Trochim). It is often difficult to draw from an unselected, representativpte in
educational research, which makes the generalization of results mosangim|
Providing a detailed description of the sample and setting counters the podbiailan
inference about the findings is a result of an interaction between any of thielesand
a characteristic of the sample. See Table 3 for a summary of exterdai\aiteria met
by the selected studies. Three of 16 studies met all of the criteria (7éXtéonal
validity (Berninger & Abbott, 2010; Silverman et al., in press; Verhoevea&lLeeuwe,
2008) and another eight studies met more than half of the criteria (Cutting &
Scarborough, 2006; Goff, et al., 2005; Harlaar et al., 2010; Nagy et al., 200G&t@&!
Beers, 2010; Ouellette, 2006; Spear-Swerling, 2004; Tilstra et al., 2008)efhaining
five studies reported on less than half of the criteria needing to be met tosbstabli
external validity of their results (Adlof et al., 2006; Chen & Vellutino, 199&&m, et
al., 2008; Nation & Snowling, 2004; Ricketts et al., 2007) compromising the ability to
confidently know to whom the results would generalize. All of the studies provided
information on the grade or age of the student and all but two (Adlof et al., 2006; Cutting
& Scarborough, 2006) reported the location of the study. Of the studies that did not meet
all of the criteria for external validity (Adlof et al., 2006; Chen & Velhoti 1997,

Cutting & Scarborough, 2006; Goff, et al., 2005; Harlaar et al., 2010; Keenan, et al.,

2008; Nagy et al., 2006; Nation & Snowling, 2004; Ouellette & Beers, 2010; @eglle
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2006; Ricketts et al., 2007; Spear-Swerling, 2004; Tilstra et al., 2009) information on the
other characteristics (gender, race, SES, disability) was reportedigteatiyg
prohibiting the generalization of results from any of those studies (see3)able
Summary. The findings from this review revealed methodological concerns in
the following areas: (a) statistical conclusion validity, specificallligiility or
unreported reliability of measures; (b) construct validity; and (cyextealidity. Out of
the 16 studies selected for this review, three met or exceeded 90% of the forter
internal, statistical conclusion, construct, and external validity combinetr(§ &t
Scarborough, 2006; Silverman et al., in press; Verhoeven & van Leeuwe, 2008). An
additional five studies met or exceeded 75% of the total criteria (Berréngbbott,
2010; Harlaar et al., 2010; Nagy et al., 2006; Spear-Swerling, 2004; Ttlsita2009).
The remainder of the studies met less than 70% of the total criteria. dhgestraspect
of the corpus was internal validity and the weakest design element was coredtdifst
Clearly defining the linguistic comprehension construct within an expliciteqnal
framework is a significant gap in this body of research. Future reséenchl ®lso
include the use of multiple measures in operationalizing both the linguistic andyreadin
comprehension to capture the breadth of the constructs. It is possible to draw the
conclusion that linguistic and reading comprehension are related in typleatjoping
students in upper elementary grades. At this time, no inference can be naadmgeg
the specific oral language skills encompassed in linguistic comprehension andnehich a
most influential in reading comprehension, especially over time. The cudgitseeks
to inform the literature on both counts by (a) using a framework of word-, sefjtande

discourse-level linguistic skills to operationalize linguistic compreloansiiowing for
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clearer comparisons of measures across studies, and (b) comparing thefmpac
linguistic comprehension on reading comprehension in fourth-, fifth-, and sixde-gra
provide information at those grade-levels not available from previous studies.
Conclusion

There is general agreement that SVR is a solid framework in which toastddy
understand the relationship between linguistic and reading comprehension. Although
there is agreement on the basic architecture of the framework, the ggtafre is not
in agreement about how to define linguistic comprehension, especially in older student
There is no explicit framework for investigating linguistic comprehension and
specifically which linguistic skills are most important in reading coimgnsion. The
extant literature shows that the relationship between linguistic and reading
comprehension increases with development but the number of longitudinal studies
investigating this phenomenon is limited. Continued SVR research on fourth-grade
students both concurrently and longitudinally is needed to more clearly understand how
linguistic and reading comprehension are related and how the relationship chsnges
students get older.

Organizing the selection of oral language variables in a more expliogdrark
is needed to clarify the definition of linguistic comprehension and its relatpnsth
reading comprehension. The use of word-, sentence-, and discourse-level ¢irsguisti
provides a structure in which to insert oral language measures targetingt\a ofa
parameters (e.g., semantic, syntactic). Word-level linguisticuressvill focus on
linguistic skills requiring a response demonstrating understanding at thewgorgle

level. Sentence-level linguistic skills will require linguistic undamging or formulation
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at the sentence level. Discourse-level linguistic skills will encompagsstic
understanding at the level of connected speech (i.e., paragraph-length informBtien)
use of this framework is consistent with the original framework of Gough andéfunm
(1986). Itis similar to Cutting and Scarborough’s (2006) use of lexical and sentence
processing variables and extends it through the addition of discourse-levedtimgui
skills. This study seeks to disentangle the relationships within lingustiprehension

to determine, more specifically, its relationship to reading comprehendion 8VR in
fourth-through sixth-grade students after controlling for decoding and phocatlogi

awareness.
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Chapter 3
Method
Overview

The purpose of this study was to explore the relationship between linguistic and
reading comprehension within the SVR framework in a longitudinal sample offourth
grade children followed through sixth-grade. This relationship has been investigate
previous research and found to be significant, especially in upper elementangsstude
but there is no consistent conceptual framework for operationalizing linguistic
comprehension and limited information on the relationship over time. Therefore,
understanding is limited about which oral language skills are most importamjurstic
comprehension and how those skills change over time in relation to reading
comprehension.

In an effort to make this conceptualization more explicit and further explore the
changes in the linguistic and reading comprehension relationship over énadyzed
data from a sample of participants who were part of a larger longitudinal Spegde,
Ritchey, & Silverman, 2006-2012) investigating Response to Instruction (RTI) and
designed to: (a) develop a screening battery to identify fourth-grade tstadieisk for
reading problems, and (b) develop and validate a reading comprehension irdari@nti
ameliorate the reading problems of at risk fourth-grade students. Scorebdrom t
decoding, linguistic comprehension, and reading comprehension measures from the
battery administered to fourth-, fifth-, and sixth-grade students were ethtand
analyzed using hierarchical regression analyses. The current study buifisad|yeon

the Silverman et al. (in press) investigation of SVR where linguistic comprehemss
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studied as a latent variable. In the current study, the various components ofitinguist
comprehension were investigated to determine their relationships togeadin
comprehension. This chapter outlines the (a) participants, (b) setting,as)neg and
(d) data collection and analyses procedures used in the study.
Participants

The participants were 227 fourth-grade students who have complete data on the
variables of interest. The sample included students referred for speciafi@awc with
an Individual Education Plan. English was the primary language for all studémts
additional screenings or assessments were administered to the studentstbey
measures of interest as described in the Measures section of this chapteradsence
of 1Q information, standard scores from fourth-, fifth-, and sixth-graaeimng
comprehension measures were reviewed and the mean score for each gradeinvas
the average rang®/i(= 100;SD= = 15), therefore normal distribution of the sample was
assumed. Mother’s level of education was used as an indicator of socio-ecoatusic st
Table 4 presents the demographic information of the participants in this sample. The
longitudinal sample size was determined by (a) the number of students who have
complete data in fourth and fifth grades{211) and (b) the number of students who
have complete data in fourth and sixth grades {83). The sample for this study was
used to identify a screening battery and did not receive reading interventiomé&om t
researchers.
Setting
The participants attended 15 parochial schools in a large, mid-Atlantiadity a

surrounding suburban communities. There were 20 classrooms where studentdremaine
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as a cohort for the year. Some students had the same teacher for instrumbigimotnr
the day while others had different teachers for different subjects. Fofilthafid sixth
grades were contained in the same school unless a participant moved to it diffevel
for personal reasons.
M easur es
Students were assessed using measures of decoding, phonological processing
linguistic comprehension, and reading comprehension. Table 5 summarizes the
administration schedule for the measures for fourth-, fifth-, and sixth-gtadents.
Independent variables. Assessments of decoding, phonological processing, and
linguistic comprehension were used as independent variables. Decoding and
phonological processing measures were used as control variables. Basett®froes
the preliminary analyses, significant correlations were found beth@t®rgender and
mother’s level of education and the study variables therefore they wek @xidentrol
variables in subsequent analyses. Linguistic comprehension measwgdahetrd as a
word-, sentence-, or discourse-level linguistic skill, and representseldbparate
independent variables for research question one and were combined for resediam ques
two. The criteria for assigning measures to the different levels afisingskills are as
follows: (a) word-level linguistic skills were operationalized by sugas including tasks
requiring comprehension or use of single words; (b) sentence-level lingkidis were
operationalized by measures requiring comprehension or response at theeskavid;
and (c) discourse-level linguistic skills were operationalized by tasksring

comprehension or response at the discourse level.



54

Decoding. The Woodcock-Johnson Tests of Achievement, Third Edition (WJ IlI;
Woodcock et al., 2001) is an individually administered and norm-referenced test. The
Letter-Word Identification (a measure of real word recognition skilid)\&ord Attack
(a measure of pseudoword reading ability) subtests were administeredssdessaling
skills. The split-half reliability coefficients for 9-year old childrewe 294 or Letter-Word
Identification and .89 for Word Attack. Good concurrent validity is reported for the
entire battery, including Letter-Word Identification and Word Attack giv@melations
with corresponding tests on the Kaufman Test of Educational Achievement and the
Weschler Individual Achievement Test (Sandoval, 2010).

Phonological processing. The Elision and Nonword Repetition subtests from the
Comprehensive Test of Phonological Processing (CTOPP; Wagner, et al., 1999) wer
individually administered to assess phonological processing skills. Reseggests
that rapid automatized naming (RAN) tasks assess not only phonological processing
skills, but also a wide range of additional cognitive processes in skiideénse(Arnell,
Joanisse, Klein, Busseri, & Tannock, 2009). Given the focus of the current study to
control only decoding and phonological processing skills, RAN tasks were not included
as a measure of phonological processing. The Elision subtest is a phoneme déktetion tas
where the students are required to orally delete syllables and phonemes in a word and
then pronounce the remaining word. The Nonword Repetition subtest is a phonological
memory task that requires the student to repeat orally presented nonwordbilitigelia
estimates for both the Elision and Nonword Repetition subtests are acceptahi® (
and .75, respectively). Both subtests have strong criterion-related predatidrey (r =

.67-.68 for Elision and = .52 for Nonword Repetition).
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Linguistic comprehension. In an effort to capture which oral language skills are
important in linguistic comprehension in relation to reading comprehension, the construc
was organized by the following levels: word-, sentence-, and discoursenhgnestic
skills. Although the term linguistic comprehension suggests that all meaniglet be
receptive, findings from Adlof, Catts, and Lee (2010) and Scarborough (2001) suggest
that expressive skills in kindergarten are predictive of later readimgprehension
therefore a combination of receptive and expressive measures will be usesstsSubt
from the following tests were used to measure linguistic comprehension @Killhe
Clinical Evaluation of Language Fundamentals, Fourth Edition (CELF-4: Senigl et a
2003) is an individually administered, norm-referenced assessment of languiigs,abi
and (b) The Weschler Intelligence Scale for Children-Fourth Edition (WNSC
Weschler, 2003) is an individually administered assessment of cognitivg.abilit

Word-level linguistic skillsTwo measures operationalized linguistic
comprehension at the word level: the CELF-4 Word Classes subtest and thé\WWVISC-
Vocabulary subtest. Both of these measures addressed vocabulary breadtinfttye qua
of words known) as well as depth by investigating the student’s semantic knowledge of
words. The Word Classes subtest of the CELF-4 requires students to identHyvweinit
from an array of words presented orally are semantically relateghofses are scored
as 0 for incorrect and 1 for correct. Test-retest reliability for this suist@igh ( = .81).
Validity evidence of scores is well documented, item content is appropriate and the
language and cognitive response processes are well documented, and comprehensive
intercorrelational and factor analyses confirmed the basic construtityah this test

(Samar, 2010)
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The Vocabulary subtest of the WISC-IV was used to assess vocabulary and
semantic knowledge, and requires the student to listen to a target wordquesatiy
then adequately define it. Completeness and accuracy of the definitionsrackising
criteria yielding scores of 0 (not defined), 1 (partially defined), and h@etompletely
and accurately). Internal consistency using the split half methodBQ) and test-retest
(r =.92) estimates on the vocabulary subtest are adequate to excellent., @werall
WISC-1V, including the Vocabulary subtest, is judged to have strong validsgdoan
evidence of extensive literature reviews and input from panels, consultants, and
psychologists for content validity, exploratory and confirmatory factoryaisabf
internal structure, and reported correlations with several other tests (Thompson, 2010)

Sentence-level linguistic skillSentence-level linguistic skills were
operationalized by the Formulated Sentences subtest of the CELF-4. This subtest
requires students to listen to target words, presented orally and in most ithses w
corresponding illustrations. The student is then asked to orally construct sathanti
and syntactically correct sentences containing the target wordporikes were scored
as 0 (incorrect), 1 (partially correct), and 2 (fully correct). Tesistetliability for this
subtest is highr(= .86). The CELF-4 Examiner’'s Manual presents extensive evidence of
validity based on test content, response processes, internal structticsgielas with
other variables, and consequences of testing.

Discourse-level linguistic skillsDiscourse-level linguistic skills were
operationalized by the Listening Comprehension Test, which was developled for t
larger investigation (Speece, Ritchey, & Silverman, 2006 — 2012) to evaluate oral

comprehension of passages read aloud. This is an individually administered passage-
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level comprehension task that is designed to be comparable to measurdly tygeckto
assess reading comprehension in which children read passages and answer multipl
choice questions about the passages. The investigators developed this test based on the
Gates MacGinite Reading Comprehension (GMRC) subtest (MacGinite, 20@0).
Examiners read three passages (including narrative and expositoryr@axt$)adrm T of
the GMRC and ask 16 multiple-choice questions, presented orally and in print, dfter eac
passage had been read. Cronbach’s alpha was .73 in the current sample.efimg List
Comprehension Test is correlated with the GMRC subtest at .59 and further edrrelat
with CELF Formulated Sentences at .35, CELF Word Classes at .54, and WISC
Vocabulary at .73 providing evidence of criterion-related validity.

Dependent variable. Reading comprehension was assessed by two measures.
The Reading Comprehension subtest of the Gates MacGinite Reading Tdst, Four
Edition — GMRC (MacGinite, et al., 2000) is a group administered, norm-referenced
measure in which students are asked to silently read short narrative and expositor
passages and answer multiple-choice questions. Students have 35 minutes to complete
the test. Examiners reported that most finished the test well before thertitnd that
few required the full amount of time to finish the test. Internal consisteretfiaents
for the subtest are at or above .90 for grades 4 through 6. The authors report adequate
concurrent validity but no actual data are provided in the technical manual (Johnson,
2010).

Maze (D. Fuchs & Fuchs, 1992; L. S. Fuchs, n.d.) is a group-administered CBM
that incorporates a modified cloze technique. Students are presented withizenarrat

passage in which the first and last sentences remain intact but every semehth w
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thereafter is deleted and replaced with three choices. Students are ashect thes
choice that is most appropriate in context. Students are given 2 minutes to casplete
many choices as possible. Two probes were administered and the mean of the number of
correct items per minute was calculated. The fourth-grade level @@BNswas
administered to all grades (fourth, fifth, and sixth) to more accurately cemppagress
overtime. Median test-retest reliability is .89 and criterion validithh the Reading
Comprehension subtest of the Stanford Achievement Test is adeguai#®’ ( Fuchs and
Fuchs, 1992).
Procedure

Parent permission was obtained and the study has University of Maryland
Institutional Review Board (IRB) approval. The data for this study werellmaséa)
assessments given to fourth grade students in individual and group sessions inttide fall a
another individual session in the early spring and (b) group assessments given each
spring to students in fourth, fifth, and sixth grade. Graduate research assstantvere
trained to a 90% accuracy criterion for administration and scoring besbiregteegan,
administered the measures. Measures administered in the fall of foulthvgHtabe
used to predict reading comprehension measured in the spring of fourth, fifth, and sixth
grade. Information about measures and the schedule on which they were adedinister
can be found in Table 5.

The data analysis included descriptive statistics (means, ranges, standard
deviations, skewness, and kurtosis) and correlations for independent and dependent

variables and hierarchical multiple regression analyses of theornships between
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linguistic comprehension and reading comprehension. Scaled scores andnadisfor
scores were used in the regression analyses.

Multiple regression analysis is used to relate a set of independent or predictor
variables to a dependent variable for purposes of explanation and/or prediction with an
equation linear in its parameters (Kelley & Maxwell, 2010). For the purposes of thi
study, hierarchical regression models were used to investigate thendighi of
linguistic comprehension and reading comprehension while controlling for decoting
phonological processing. Multiple regression relies on four assumptions beiimg met
order to control for Type | or Type Il error and/or not to over- or under-estimate
significance or effect size(s) (Osborne & Waters, 2002). Descriptatistics (See Table
6) and correlations (See Table 7) were run and assumptions checked as folldats (a)
independence, the assumption that study variables are independent; (b) notmeality, t
assumption that errors follow a normal distribution, will be confirmed by visually
comparing the distribution of the observed errors, on a histogram or various plots,
mapped against a normal curve as well as checking for violations by skeaves
kurtosis values; (c) homoscedasticity, the assumption that error varidraraagieneous
across all values of the regressors, will be checked by visual examionéf residual
versus predictor plot (residual plot); (d) linearity, the assumption that thenslap
between the independent and dependent variables is linear, will be confirmed with
examination of a conditioning plot (coplot) or residual plot; and (e) any outlidrsewil
identified by visual inspection of a matrix scatterplot (Kelley & Maky2010).

Attrition analysis. Finally, an attrition analysis was examined using a one-way

analysis of variance to analyze the mean differences in scores fasliag
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comprehension variables and reading comprehension variables, comparingfadeth

mean scores to fifth- and sixth- grade scores, respectively (see8)allhi-Square tests

were used to analyze the differences in the frequency of categorieddlgarfrace,

gender, and mother’s level of education). Due to small cell size, Asian and aeed r

were collapsed into one category (Other) prior to analysis. Non-signifesuits of the

resultingF-tests ang?-tests indicated that there was no effect of attrition on linguistic
and reading comprehension scores. Because no significant effectgiohatteire

found, missing data techniques were not explored further (i.e., variablafparti

deletion, imputation, or maximum likelihood techniques).

Data Analyses. The research questions guiding this study were explored through
hierarchical regression analyses.

1. Beyond the influence of decoding and phonological processing skills, what is the
unique impact of each (word-, sentence-, and discourse-level) linguistic
comprehension skill in fourth grade on reading comprehension, measured in fourth,
fifth, and sixth grades?

In order to answer this question, a series of hierarchical regressionsondueted for

each grade level investigating the contribution of linguistic skills to reading

comprehension. A composite score for reading comprehension was createdrialluse
research questions. The standardization of each reading comprehension variable

(resulting in z scores withl = 0 andSD = 1) and then averaging the z scores together

created the composite score for reading comprehensiascére is a measure of

distance from the mean, using standard deviation units.
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A basic regression equation can be written as
y=a + flx1 + f2x2 + ... + Ppxp + ¢

where Y is the value of the dependent variable which is being regressed upon the
independent variablec), alpha &) is a constant which is equalovhen the value o
is zero, angB is the beta coefficient or slope of the independent variable which explains
the change iry for each one-unit changein The error term is representeddgndp
represents the number of independent variables in the model. In the proposed analyses,
the regression equation is represented by Y, a composite score for readinghemsipn
for either fourth, fifth, or sixth grade, which will be predicted by the independent
variables of decodingr(), phonological processing4), and the linguistic
comprehension variable of interesg)((i.e., word-, sentence-, or discourse-level) such
thaty = a + f1x1 + [2x2 + B3x3 + «.

In the first block of each regression, demographic variables of maternatiedwoal
child gender, as well as decoding and phonological processing were eateoetto! for
the known influence those skills have on reading comprehension. Silverman et al. (in
press) found that decoding and phonological awareness factored togetheréheref
warranted to control for both. In the second block, two of the three linguistic
comprehension variables were entered, and in the third block, the third specificevariabl
representing linguistic comprehension (or variables in the case of exal)Wvas
entered, with separate analyses conducted for word-, sentence-, and disamliras the
final variable entered. The reading comprehension composite score was Umed as t
dependent variable in the model, with separate analyses for fourth-, fifthixtmdrade

reading comprehension variables. The amount of variance in reading commmehensi
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explained by each block of the model was reported for each model in addition to the

unique variance accounted for by the particular block including the linguistic

comprehension variable of interest (word-, sentence-, or discourse-deyeh)d the

other variables in the model (see Tables 9, 10, and 11).

This analysis was repeated for the prediction of fourth-, fifth-, and-greitie reading
comprehension, and for each linguistic comprehension variable, thereforedd toted
hierarchical regression models were conducted.

2. Beyond the influence of decoding and phonological processing skills, does linguistic
comprehension (word-, sentence-, and discourse-level skills) have an increasing
impact on reading comprehension across fourth-, fifth-, and sixth-grades?

The second research question was explored by examining three additional
hierarchical regressions. In the first regression, decoding and phonologmesging
variables were entered into the first block of the analyses, and the threstilmgui
comprehension variables measured in fourth grade were entered togetheeatod s
block to determine the variance they contribute to fourth-grade readingeoemsion.

The second regression analysis included the same blocks of independent variables, but

predicted fifth grade reading comprehension. Finally, the third analysis agaidad

the same independent variable blocks, but predicted variance in sixth-gradg readin

comprehension. These analyses assisted in determining the joint influence-of word

sentence-, and discourse-level linguistic comprehension on children’s fourkh; dift

sixth- grade reading comprehension, respectively, beyond what is predictedduayng

and phonological processing variables. The regression equation was written ama funct

of the dependent variable Y, a composite score for reading comprehension for either
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fourth, fifth, or sixth grade, which was predicted by the joint influence of dec¢®ig
and phonological processing2), and the joint contribution of the linguistic
comprehension variables [i.e., wora3], sentence-x4), and discourse-levek§)] such

thaty = a + f1x1 + B2x2 + B3x3 + f4x4 + [5x5 + «.
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Chapter 4
Results

In this study, the relationship between linguistic and reading comprehension
within the SVR framework was examined in an effort to clarify which spdeifiiistic
comprehension skills are influential in reading comprehension beyond decoding and
phonological processing. Results from the preliminary analyses ancthieahr
regression analyses are summarized in this chapter.

Preliminary Analyses

Before the main study analyses were conducted, several prelimirzygesn
were conducted including tests of data independence, normality, homoscedasticity
linearity, and an inspection of potential outliers. Each preliminary anasydescribed
in detail below.

Independence. The assumption that study variables were independent was
estimated in several ways. First, a correlation matrix was produced $s #sseero-
order correlations among the independent study variables as well as demographic
variables of child gender and maternal education level (see Table 7) inmdd¢ertmine
whether the assumption of data independence was met and determine whether any
variables needed to be controlled for in subsequent analyses. Next, multidofinwear
addressed by inspecting the bivariate correlations among independent vasatddsas
their tolerance levels. Tabachnick and Fidel (2007) suggest that correlatiates tran
.70 among independent variables may signify a problem with multicollipeantlli|
Word Identification and Word Attack scores were significantly corrélate76, which

exceeded .70 and indicated a potential issue with multicollinearity; hovitewes
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decided to retain both variables as it was expected they would each offer unique
predictive value to the outcomes. Although bivariate correlations among independent
variables above .70 are not optimal, a more critical issue occurs for conelat or

above .90 (Tabachnick & Fidell, 2007). Correlations this high can indicate redundant
information and cause instability in the statistical analysis, or in a revegescase, not
allow computation of the analysis at all (i.e., in the case of a perfectatangl

Finally, with regard to multivariate correlations, tolerance values didatiot f
below the predetermined threshold of .10, which suggests there was not an issue with
multicollinearity at the multivariate level (Cohen, Cohen, West, and Aiken, 2003). Given
that the bivariate correlations did not reach critical values of .90 and becausanmatgt
correlations were within acceptable ranges (i.e., tolerance < .10), it vidsdiéo retain
variables with correlations above .70 (but below .90) in the analysis. Additionally,
several significant correlations were found between child gender, magdueation
level, and the study variables, therefore these demographic variablesowecdled for
in subsequent hierarchical regression analyses.

Normality. An analysis of data normality was conducted to test the assumption
that the study variables follow a normal distribution. Visual inspection of the jpkegeri
statistics (including skewness and kurtosis), observed errors, and histogeanas (i
distribution plot for each variable plotted against a normal curve) suggestduethat t
assumption of normality was met.

Results of the descriptive statistics analysis are presented in Taldar&kde
means, standard deviations, and minimum and maximum values of the study variables as

well as skewness and kurtosis values. The skewness and kurtosis values were used to
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identify any variables that were significantly skewed or kurtotic, which dveuggest
departure from normality. To estimate skewness and kurtosis, first, the stamdaad er
skewness was calculated by using the fornvi@iaN, where N indicates the number of
subjects (Tabachnick & Fidell, 2007). Any variable with a skewness statistibwve
standard errors of the calculated skew was considered skewed. Accordiag to t
recommended procedures set forth by Tabachnick and Fidell (2007), transformations on
any skewed variables were employed in an attempt to normalize thieudistri Similar
procedures were used to determine kurtosis values. The standard error of keasosi
calculated using the formul24/N, whereN is the sample sizend any kurtosis
statistic greater than two standard errors over its calculated kurtastsanaformed.
Indices of skewness and kurtosis indicated that scores on the CTOPP Elision
were negatively skewed and kurtotic, and the CELF-4 Formulated Senterleds sca
scores were negatively skewed according to Tabachnick and Fidell’s (2007)
recommended procedures. Specifically, calculations of twice the valuesiatigard
error of skewness for the CTOPP Elision (.33) and CELF-4 Formulated Sen{e38)e
scores exceeded their skew statistics (-.39 and -.57, respectively). largddKkurtosis
statistic of -1.09 exceeded the calculation of twice the calculated stamdardfe
kurtosis (.65) for the CELF-4 Formulated Sentences measure. Therefodardized
(z) scores for these two variables were calculated for use in subsequgsgsna
Although the z-score transformations did improve skew and kurtosis, they were not
effective in fully normalizing these variables. Tabachnick and Fidell (12@8)est that
for larger samples, such as the one in the current study, significant skanddastosis

values tend not to meaningfully impact analyses because although the valuest#o devi
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from normal, that deviation is rarely substantial. Therefore, the decisiomagesto use
thez-score transformations, but to interpret the results with some caution.

Finally, inspection of observed errors and histograms also confirmed data
normality. Specifically, a normal probability plot of the standardized resicheess
created, plotting the fixed values of the current sample against those in a normal
distribution. An approximately straight line was obtained, suggesting that thie taga
current sample is normally distributed. Further, a histogram was @t@afdotting the
observed values in the current sample with those of a normal distribution. The data from
the current study followed an approximate bell curve, which also suggested data
normality.

Homoscedasticity and linearity. Homoscedasticity, the assumption that error
variance is homogeneous across all values of the regressors, was checked by visual
examination of a scatterplot of the standardized residual versus predictoegidag!
plot). Visual inspections of residual plots suggested no issues with heterostedasic
such that the response variables all had similar variance. Specificallpréad sf the
residuals were approximately evenly distributed throughout the plot.

Linearity, the assumption that the relationship between the independent and
dependent variables is linear, was confirmed with examination of a conditioning plot
(coplot), which plots the relation between each explanatory variable and the outcome,
taking into account all other explanatory variables. Plots suggested al §jeapararend
in the regression lines, with no clear departures from a linear relationship@

quadratic or cubic trends were present).
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Outliers. Outliers were identified by visual inspection of a matrix scatterplot
(Kelley & Maxwell, 2010). Outliers were examined to determine whether an
observations had a clear departure from the general data trend (i.e., exglemelbiv
values). No extreme outliers were identified from the scatterplots.

Summary. Based on all preliminary analyses, the assumptions of data
independence, normality, linearity, and homoscedasticity were met, and theeabte
outliers was also confirmed. Given that the assumptions were met, the regression
analyses for the main research questions were conducted next.

Resear ch Question One

Results of the first research question suggest that, after controlling falmgco
and phonological processing skills, there were differential effects of thedtirgui
comprehension variable(s) on reading comprehension at fourth, fifth, and sixth grades.

A series of hierarchical regressions were conducted for each grade level
investigating the contribution of linguistic skills to reading comprehengtamtrol
variables (maternal education, child gender, and decoding and phonologicalipgpcess
variables) were entered into the first block of the equation. In the second and third
blocks, the specific variable(s) representing linguistic comprehensi@enered, with
separate analyses being conducted where the third block alternated betnden w
sentence-, or discourse-level variables, and with the remaining two vahabigs
entered in block two. Reading comprehension was used as the dependent variable in the
model, with separate analyses for fourth-, fifth-, and sixth-grade geadmprehension

variables.
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Tables 9, 10, and 11 present the amount of reading comprehension variance
explained by each step of the model in addition to the unique variance accounted for by
the particular linguistic comprehension variable(s) entered in the last fool-(
sentence-, or discourse- level) beyond the other variables in the model. Results sugge
that there were differential effects of the linguistic comprehensionblaf& on reading
comprehension at fourth, fifth, and sixth grades. Namely, word-level linguigtge s
variables together were significant positive predictors of fourth-; fifthd sixth-grade
reading comprehension scores, after accounting for control variables and seatehc
discourse-level linguistic skills. Specifically, 66%, 61%, and 62% of the variance
reading comprehension at fourth, fifth, and sixth grades, respectively, wasqudnict
word-level linguistic skills. Sentence-level skills did not emerge aufisignt predictors
of reading comprehension at any grade level after accounting foolceatiables and
word- and discourse-level linguistic skills, however, these models explaingdb@S8p
and 62% of the variance in reading comprehension at fourth, fifth, and sixth grades,
respectively. Finally, discourse-level linguistic skills signifita predicted fourth- and
fifth-grade, though not sixth-grade reading comprehension scores, after augdomt
control variables and word- and sentence-level linguistic skills. In thesdsn68eo,

61%, and 61% of the variance in reading comprehension at fourth, fifth, and sixth grades,
respectively, was accounted for. Specific findings for each analysisesenped below.

First, three analyses were conducted where fourth-grade reading consjpzehe
was used as an outcome variable in the analysis. In the first of theggeanalord-level
linguistic skills (CELF-4 Word Classes and WISC IV Vocabulary) toggthedicted 3%

of the variance in reading comprehension skills after accounting for the comiables
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and sentence- and discourse-level linguistic skills. An inspection of the lesticsta
reveals that CELF-4 Word Classes scores, but not WISC IV Vocabulary,seeres
unique (and significant) positive predictors of reading comprehension scores in fourth
grade, even after accounting for control variables as well as sentadagiseourse-level
linguistic skills fs= .18 and .12ps = .007 and .07, respectively). In the next analysis,
sentence-level linguistic comprehensign=(-.002) was not a significant predictor of
fourth grade reading comprehension skills, and predicted 0% of the variance in fourth
grade reading outcomes. Finally, in the third analysis, discourse-levektiogui
comprehensiong(= .25,p < .0001) significantly and positively predicted 4% of the
variance in fourth grade reading outcomes over and above the variance accounted for by
control variables and word- and sentence-level linguistic skills.

Similarly, three analyses were conducted to examine the variarmensed for in
fifth grade reading comprehension by word-level, sentence-level, and disdevel
skills. Word-level skillsgs =. 31 and .14ps = .0001 and .07, for CELF-4 Word Classes
and WISC IV Vocabulary, respectively) together significantly and pesytipredicted
fifth grade reading comprehension, accounting for 7% of the variance in scyoesl be
the variance accounted for by controls and sentence- and discourse-level ¢irsgulsti
In a second analysis, a nonsignificant and marginal percent (0.3) of theceandifth
grade reading comprehension was accounted for by sentence-levepskilB6(p = .30)
after accounting for control and word- and discourse-level skills. In the thilgsEsna
discourse-level linguistic skills accounted for a significant percent ofahance in
reading comprehension scores at fifth grade scores (1%) even after accourdorgrfur

variables and word- and sentence-level linguistic siilks (15,p = .02).
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The last set of analyses included word-, sentence-, and discourse-level nguisti
skills predicting sixth grade reading comprehension. CELF-4 Word Clas$é&¥18C
IV Vocabulary together predicted 6% of the variance in reading comprehansixth
grade and also were found to be significant unique predictors above and beyond control
variables and sentence- and discourse-level skills,fsith.25 and .17§s = .001 and
.03, respectively. In contrast, sentence-level linguistic compreheffisrordg,p = .19)
was not a significant predictor of later reading comprehension at sadke,gfter
accounting for control variables and word- and discourse-level linguistis, skil
accounting for only 1% of the variance. Finally, discourse-level linguisti
comprehension was not a significant predictor of the variance (1%) in sixli igrading
comprehension score$ £ .12,p = .09) after accounting for control variables as well as
word- and sentence-level linguistic skills.

Resear ch Question Two

Results for the second research question indicate that there was a sigjaiinta
influence of word-, sentence-, and discourse-level linguistic comprehensiondnemksil
fourth-, fifth-, and sixth-grade reading comprehension scores, respgdiggond what
was predicted by decoding and phonological processing variables.

These results were discovered using three hierarchical regreskiais
regression analyses, control variables (maternal education, child gendercadidgle
and phonological processing variables) were entered into the first block of theegnaly
and the linguistic comprehension variables measured in fourth grade weeslenter
together into a second block to determine the variance they contributed t@readin

comprehension either at fourth, fifth, or sixth grade. In the first analysismdiependent
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variables were used to predict fourth grade reading comprehension. The second
regression analysis included the same blocks of independent variables, butgfethcte
grade reading comprehension. Finally, the third analysis again included the same
independent variable blocks, but predicted variance in sixth-grade readingebemgion
scores. Results are presented in Table 12.

Results suggest that there was a significant effect of the control ear@bl
reading comprehension in the separate analyses, accounting for 51%, 44%, and 46% of
the variance in reading comprehension during fourth, fifth, and sixth grades, respectivel
Further, after accounting for the significant effect of the control vasabiguistic
comprehension at fourth grade continued to be a significant predictor of fotfitth;, f
and sixth-grade reading comprehension in their respective analysesergprg an
additional 14%, 17%, and 15% of the variance, respectively. Inspection of standardized
beta statistics in the final model suggested that CELF-4 Word Classes aistehang
Comprehension Test were significant and positive predictors of reading congoghe
in fourth grade, as well as in fifth grade, in their respective analyses. St{tlebis4
Word Classes scores were also significant contributors of sixth gradegeadi
comprehension; however, Listening Comprehension Test scores were not significa
predictors of sixth grade reading comprehension. As indicated by a sighifica
standardized beta, the WISC-IV Vocabulary measure also was a sigrafinchpositive
predictor of sixth grade reading comprehension. These results, their potentia

implications, and further areas of study will be discussed in the followingerha
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Chapter 5
Discussion and Conclusion
Clarifying the role of linguistic comprehension in reading comprehension,
specifically within the SVR framework is an area of need since the extaatdire is in

want for a consistent definition of linguistic comprehension. Using a framewdilsin t

study, that operationalized linguistic comprehension with word-, sentence-, and

discourse-level variables informs the current literature base wahration of evidence

and supports the findings that linguistic comprehension is important in reading

comprehension in upper elementary students. Gough and Tunmer’s (1986) SVR theory
suggests that reading comprehension results from developing skills in thefareas
decoding and linguistic comprehension. Linguistic comprehension is a poorly defined
construct in the extant literature and requires clarification to increasestaring about

the specific linguistic skills that are important in reading comprebenspecifically in

upper elementary school. In an effort to inform the SVR theory, speciftoally

clarifying the role of linguistic comprehension in reading comprehension, oyn&in

guestions and hypotheses of the current study were:

1. Beyond the influence of decoding and phonological processing skills, what is the
unique impact of each (word-, sentence-, and discourse-level) linguistic
comprehension skill in fourth grade on reading comprehension, measured in fourth,
fifth, and sixth grades?

| hypothesized that word- and discourse-level linguistic skills would significaredict

reading comprehension beyond the control variables (i.e., decoding and phonological
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processing) in all grades and that the impact of sentence-level liogkidis would not

be significant beyond the control variables and other linguistic skills.

2. Beyond the influence of decoding and phonological processing skills, does linguistic
comprehension (word-, sentence-, and discourse-level skills) have an increasing
impact on reading comprehension across fourth-, fifth-, and sixth-grades?

| hypothesized that there will be an increasing impact of linguistic cdrapsgon on

reading comprehension from fourth- to sixth grade.

This chapter will present an overview of the findings for each research question,
including an interpretation and discussion of the results in relation to my hypotheses
Contributions and limitations of this study will also be discussed along with sicggest
for future research.

Resear ch Question One

This question focused on investigating a more explicit conceptualization of
linguistic comprehension within SVR. Gough and Tunmer (1986) defined linguistic
comprehension as the process by which information at the word level, as well as
sentences and discourse are interpreted. Consistent with their definitiaisticng
comprehension was organized into a framework of word-, sentence-, and discodrse-leve
linguistic comprehension variables to explore the influence of each beyond thevather t
linguistic comprehension variables and the control variables (i.e., decoding and
phonological processing). Since past studies have not used this conceptualization fully
the use of the word-, sentence-, and discourse-level linguistic skills fanewthe
current study contributes to the literature in a unique way and establishexlatfon for

future use of Gough and Tunmer’s conceptualization of linguistic comprehendmm wit
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SVR. Results from this study are generally consistent with the hypofitesented prior
to the analyses.

Control variables. The combination of decoding, phonological processing, child
gender, and mother’s level of education predicted 51% of the variance in fourth-grade
reading comprehension, 44% in fifth-grade, and 46% in sixth-grade. The influence of
decoding and phonological processing on reading comprehension is well established in
the literature (Silverman et al., in press; Tilstra et al., 2009; Adldf,&006; Cutting &
Scarborough, 2006) and the results of the current study add to that body of resessch. Le
investigated within SVR is the influence of child gender and mother’s level oftexiuca
(used as an indicator of SES) on reading comprehension. This is the first study in the
extant literature that examined the influence of gender and mother’s ledilicdtion
concurrently and longitudinally. Child gender significantly predicted neadi
comprehension in fourth, fifth, and sixth grag@e € -.14, -.10, -.20, respectively) and in
general, a significant effect favored girls over boys. These findiegsoasistent with
other studies that have investigated the influence of gender on reading caomjorehe
(Logan & Johnston, 2009).

Mother’s level of education was a significant predictor in fourth-gradéinga
comprehensiong(= .13) where students with mothers having higher levels of education
had higher reading comprehension. Given the strong relationship between vocabulary
and reading comprehension, the findings from the current study support thehresear
suggesting that students from a higher SES category have larger vaeslibkn
students from a lower SES category (Hoff, 2003; Huttenlocher, Haight, BryerSel

Lyons, 1991). Further investigation of the impact of gender and level of mother’s
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education is warranted given the current findings. Likewise, missing datethers’
education may have impacted the results of this analysis.

The current study, consistent with the other longitudinal studies with the
exception of one, did not control for influence of prior reading comprehension on later
reading comprehension. Nation and Snowling (2004) controlled for the autoregressive
effect of earlier reading comprehension and although it accounted for uniqueanian
outcome reading comprehension (32%), linguistic comprehension skills accounted for
significant variance (ranging from 4% - 14%) beyond prior reading compsimeas
well as age, non-verbal 1Q, decoding, and phonological processing skills. Given the
consistency in the findings across studies, whether prior reading comprehension was
controlled or not, it was not entered as a control variable. Future longitudinaisstudi
should consider using the autoregressive effect of prior reading comprehenaion a
control variable to further clarify the influence of linguistic and readmmprehension.

Word-level linguistic skills. Word-level linguistic skills predicted reading
comprehension in fourth, fifth, and sixth grades beyond the influence of the control
variables, sentence-level, and discourse-level linguistic skills. This filoansistent
with previous research suggesting that word-level linguistic skills girezading
comprehension in upper elementary grades beyond the influence of decoding @uellett
& Beers, 2010; Ricketts et al., 2007; Cutting & Scarborough, 2006; Ouellette, 2006).

Measuring word-level linguistic skills. In the extant literature, word-level
linguistic comprehension observed variables were most often measured biyesaept
expressive vocabulary tests (Nation & Snowling, 2004; Ouellette, 2006; Ouellette &

Beers, 2010; Ricketts et al., 2007; Spear-Swerling, 2004). Two researchers used a
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combination of measures involving tasks requiring semantic knowledge along with
vocabulary breadth (i.e., quantity of known words in a lexicon) to create latentevedd-|
linguistic comprehension variables that also predicted reading comprehensod bey
decoding (Cutting & Scarborough, 2006; Harlaar et al., 2010). In this study, the use of
the WISC IV Vocabulary subtest (expressive vocabulary) along with the @BA/Brd
Classes (knowledge of semantic relationships) encompassed both vocabuldtty dmda
semantic knowledge. The tasks involved in both measures required students to
understand semantic relationships between words, such as words that are synonyms,
antonyms, or related by attribute (CELF-4 Word Classes) as well asaioenpra word
well enough to define it sufficiently (WISC IV Vocabulary). The findings$he current
study are consistent with previous research suggesting vocabulary breadtnafitéy
of known words in lexicon) and depth (i.e., extent of semantic knowledge) are important
in reading comprehension.

I nfluence of semantic knowledge on reading comprehension. Tilstra et al.
(2009) used an expressive vocabulary test, similar in task to the WISC Vocabulary
subtest used in this study, to operationalize verbal proficiency. They found that verba
proficiency uniquely contributed to reading comprehension in fourth, seventh, and ninth
grades beyond decoding and discourse-level linguistic comprehension. In the current
study, the CELF-4 Word Classes and the WISC IV Vocabulary together predicted
reading comprehension in all grades. The CELF-4 Word Classes predicted reading
comprehension in all grades but the WISC IV Vocabulary was significant ial@mdy
sixth grade. Since the CELF-4 Word Classes requires an understanding of howreords a

related to each other, these results seem to suggest that semantic knowaetgemore
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important in reading comprehension than vocabulary breadth. One possible explanation
for the discrepancy between these results and the results from Tiksitré2€X09) is that
the use of the CELF-4 Word Classes, which specifically assesses sdmantiedge,
may have weakened the effect of WISC IV Vocabulary on reading comprehensi
because any variance attributed to semantic knowledge would have been accounted for
before WISC IV Vocabulary was entered into the analysis. An expresstadulary
task encompasses semantic knowledge that requires not only recognition of a word but
the knowledge of related words to define it, such as attributes, antonyms, anchsynony
Tilstra et al. (2009) only used one expressive vocabulary measure to represent verbal
proficiency, their finding that verbal proficiency predicts reading commsbe supports
the premise that semantic knowledge is an important linguistic skill in reading
comprehension. Overall, my findings suggest that a deep understanding of vgcabular
(i.e., semantic knowledge) combined with vocabulary breadth play an important role in
reading comprehension.

I nfluence of word-level linguistic skillslongitudinally. Also important in this
study, is the evidence that beyond decoding, phonological processing, and the other
linguistic comprehension variables, word-level linguistic skills are ngtiomportant in
fourth-grade reading comprehension but in fifth- and sixth grade reading dwmgien
as well, with the amount of variance accounted for increasing from 3% to 7% and 6%,
respectively. Similarly, Tilstra et al. found that the influence of wovetlenguistic
skills (i.e., verbal proficiency) on reading comprehension increased signiidaomt
fourth grade (5%) to seventh grade (8%). The findings of the current study, consistent

with Tilstra et al., is in line with previous longitudinal or cross-grade cospari
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research suggesting that the role of linguistic comprehension increasémnantary
students get older. These results inform the gaps in the literature resoltmg $carcity
of longitudinal studies investigating the significance of word-leveliistge skills and
their influence on reading comprehension across consecutive elementary(geaties
et al., 2010; Tilstra et al., 2009).

The importance of word-level linguistic skills in fourth-, fifth-, and sixthegra
reading comprehension is most likely related to the fact that understavating
meanings and their use (i.e. vocabulary knowledge) contributes to reading comprehens
and knowledge building (Linan-Thompson & Vaughn, 2007). Initially, oral vocabulary
links to the printed word when students are learning to read and the quantity of words
they know drives how well they comprehend text. As students get older and theginlexi
gets broader and deeper, they gain vocabulary knowledge orally and through print. By
the time students are in fourth, fifth, and sixth grade, reading comprehension wguld rel
not only on the quantity of words they know but their semantic knowledge of the words
in relation to other words in the text. This most likely explains the predictive
relationship between word-level linguistic skills and reading comprehensimeasured
in the current study.

Sentence-level linguistic skills. Consistent with my hypothesis, sentence-level
linguistic skills, beyond the control variables, word- and discourse-level lingsislis,
had no significant influence on reading comprehension at any grade. Although in
previous research sentence-level linguistic skills were included astodiof latent
linguistic comprehension variables (Cutting & Scarborough, 2006; Silverman at al., i

press), it is difficult to determine the impact they have on reading comprehensausée
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the specific influence of sentence-level linguistic skills on readingpoeinension was
not analyzed.

Contrary to the findings in the current study, Goff et al. (2005) found that
sentence-level linguistic skills, measured by a receptive gramnhavezs a significant
predictor of reading comprehension in a group of students (third — fifth grades). T
receptive grammar test required students to listen to a phrase or a sentecbedse
the corresponding picture from a choice of four. Although they also controlled for
decoding, the only other linguistic variable was measured by a receptivailaryaest,
which required students to listen to a word then choose the correct picture from a choice
of four. The more narrow definition of word-level linguistic comprehension (i.e.,
receptive vocabulary) in the Goff et al. study may not have accounted for as much
variance as both word- and discourse-level linguistic comprehension variableshid i
current study resulting in findings that differed from the ones in this study.

Another possible reason for the results of this analysis is that the influence of
sentence-level linguistic skills in the current study was subsumed by disdeuel
linguistic skills yielding a non-significant result. It is also possib& tesults were not
significant because the CELF-4 Formulated Sentences subtest, used to opiemationa
sentence-level linguistic comprehension in this study, is primarily anssipeeask
requiring less interpretation of linguistic information than the receptamgrar measure
used in the Goff et al. study. Additionally, given the negative skew of the CEL&tessc
and the fact that the z-score transformations did not normalize the variahlés, meg/
have been impacted. It is important to note, per the limitations discussed below, that the

use of more than one measure to operationalize sentence-level linguistielcenswn
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would have created a more representative sentence-level linguisticet@mgion
variable and may have yielded a significant result.

Discour se-level linguistic skills. Discourse-level linguistic skills, as measured in
this study, were a significant predictor of reading comprehension in fourthftand f
grades but not in sixth grade. My hypothesis held for the results for fourth angtdifid
but not for sixth. Prior research has shown that the relationship between linguisti
comprehension, measured by discourse-level linguistic skills and reading consprahe
increases in upper elementary grades beyond decoding (Tilstra et al., 2009t At|of e
2006; Nation & Snowling, 2004). Tilstra et al. is the only other study that investigated
discourse-level linguistic comprehension skills as a predictor of readingrebension
beyond decoding and another linguistic skill (i.e., verbal proficiency measured by a
expressive vocabulary test). They found that discourse-level linguistic ebemzion
skills significantly predicted reading comprehension in fourth (6%), seventh (&8%)
ninth (4%) grades. In the current study, discourse-level linguistic compreheskdls
significantly predicted 4 % of the variance in fourth-grade reading comsiemeand
1% of the variance in fifth-grade reading comprehension beyond the control esyriabl
word-level, and sentence-level linguistic skills. However, discourse-iageistic skills
did not predict reading comprehension in sixth grade differing from the findings of
Tilstra et al (2009). It is possible that the use of the Listening Test, damiasdized
researcher developed test, limited the representation of the discourseateadake in the
current study. Although the measure was generally reliable andatedraiith other
listening comprehension tests, it did not encompass the complexity and have the

reliability that other listening comprehension tests possess.
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Another explanation of the discrepancy in findings is related to the other linguistic
comprehension variables entered into the analysis before the discourdevgistic
variable in the current study compared to the one measure in Tilstraletlaé current
study, the word-level linguistic skills variable was operationalized bym®&asures
(CELF-4 Word Classes and WISC IV Vocabulary) compared to only one measure
(WASI Vocabulary). Variables that are operationalized with more than one rmeasur
more representative and may account for more variance than a lessemstnes
variable leaving less variance available for the discourse-level ltrgugsiable. Since
the variance accounted for in fourth grade were similar in both studies (4% and 6%), it i
possible that the measures used to represent the word-level linguistigakdtde in the
current study were more influential in the older grades compared to the singldeva
used in Tilstra et al. This concept is consistent with Ouellette and Beers (2010)
suggesting that vocabulary depth and breadth (semantic knowledge and quantitysof wor
known, respectively) is a significant predictor of reading comprehension in upper
elementary grades beyond decoding. Therefore, investigating the influethseafrse-
level linguistic skills on reading comprehension may be impacted by thergpe a
guantity of measures used to operationalize word-level as well as discexeke-I
linguistic comprehension in regard to which measures contain tasks most related to
vocabulary breadth and dept@iven that both word- and discourse-level linguistic skills
were predictive of reading comprehension in fourth and fifth grades but onlyleveid-
linguistic skills were significant in sixth grade supports Tilstrd.&t €009) suggestion
that defining linguistic comprehension by discourse-level skills (i.e. ainge

comprehension measure) alone may not be sufficient in SVR. Their finding that verbal
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proficiency (i.e., expressive vocabulary) is a predictor of reading comprehengmrbe
discourse-level linguistic skills, operationalized by a listening compeabie test, is
similar to the findings in the current study that word-level linguistidssgiledict reading
comprehension beyond discourse-level linguistic skills. This provides foundational
evidence that the definition of linguistic comprehension should include measures that
assess word-level linguistic skills in addition to discourse-level latiguskills. Future
research focusing on investigating different measures of discoursdinguéstic
comprehension would help clarify the influence of discourse-level linguistls skil
reading comprehension which has some variation in the literature.

Resear ch Question Two

This question focused on the relationships between linguistic comprehension,
defined by word-, sentence-, and discourse-level linguistic skills, and reading
comprehension over time (fourth to sixth grade). Results are not consistentywith m
hypothesis made before the analysis that there would be an increase in tihe role
linguistic comprehension in reading comprehension from fourth to sixth grade.

The findings from the current study are inconsistent with other researadingl
studies by Adlof et al. (2006), Tilstra et al. (2009), Harlaar et al. (2010), andnSalnvest
al. (in press) that linguistic comprehension, measured by word-, sentence-5cnot -
level skills, contribute significantly to reading comprehension in fourth gradsedrch
is limited regarding the relationship of linguistic and reading comprehensio
longitudinally therefore the findings from the current study add to the literbasge,
specifically for these grade levels. Both Adlof et al. and Tilstra éwahd increasing

relationships between linguistic and reading comprehension from fourth (17ightio e
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(45.2%), and fourth (19%) to seventh (35%) grades, respectively. Nation and Snowling
(2004) found that each variable: a) semantic skills, b) vocabulary, and c) listening
comprehension significantly predicted reading comprehension beyond decoding in a
sample of 8.5 year old students (15%, 25%, 31%, respectively) and again when they were
13 years old (4.5%, 5%, 14%, respectively). In the current study, the influence of
linguistic comprehension on reading comprehension persisted over time whergitngui
comprehension significantly predicted reading comprehension in fourth (14%), fifth
(17%), and sixth grades (15%) beyond the control variables. There is no way to test for
any significance in the changes across grades but the magnitude of uniquesvarianc
similar for the three models. Across time, both word-level and discourddhhgpyestic
skills are influential in reading comprehension and the variance accounted&idyis
stable as well. Nation and Snowling did not find that the relationship between any of the
linguistic skills variables increased from time 1 to time 2, which differeah the results
of Adlof et al. (2006), Tilstra et al. (2009), and the current study. In addition to the
impact of varying measures across studies, Nation and Snowling’s resultswvealyeen
impacted by the consideration of the effects of time 1 reading comprehensioreéh tim
reading comprehension. None of the other longitudinal or cross-grade comparison
studies controlled for previous reading comprehension, which should be an important
consideration in future research in order to consider the influence of an uncdntrolle
variable.

Given that previous cross-grade comparison and longitudinal research (Tilstra et
al., 2009; Adlof et al. 2006; Nation & Snowling, 2004) investigating the relationship

between linguistic and reading comprehension beyond decoding collected da& in ti
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frames of three to five years, the current findings provide information on #i®nships
between linguistic and reading comprehension in annual time increments inthatdes
have not been included in previous research. Results of the current study suggest that the
role of linguistic comprehension in reading comprehension from fourth to sixth grade i
stable over that time frame. The results of this study inform the longituderakiire
base suggesting that the role of linguistic comprehension in reading compoahensi
remains constant from fourth to sixth grade.

Given that it appears there is a differential impact of word-, sentence-, and
discourse-level linguistic skills variables on reading comprehension at f@iétt, and
sixth grades, the amount of variance accounted for by linguistic compreh@csdss
grades may vary depending on the linguistic measures used. Additionallyppoigant
to consider which measures are used to operationalize reading comprehension since not
all reading comprehension tests measure the same thing (Cutting & 8cgtnd006).
Further exploration of the specific linguistic skills most influential adiag
comprehension through the use of a variety of linguistic and reading comprehension
measurements is warranted. This will add to the foundation of evidence that
measurements of at least word-level and discourse level skills toghthdd be used to
operationalize linguistic comprehension when investigating its relatptsheading
comprehension in SVR.

The findings of the current study provide new information beyond the findings of
Tilstra et al. (2009) and Adlof et al. (2006). The influence of linguistic compremens
on reading comprehension beyond decoding is stable from fourth to sixth grade, which is

foundational information in this literature base.
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Summary of Findings
Consistent with previous research, linguistic comprehension is a significant
predictor of reading comprehension, beyond decoding and phonological processing,
adding to the support for an additive model of Gough and Tunmer’s (1986) SVR
(Ouellette & Beers, 2010; Tilstra et al., 2010; Adlof et al., 2006; Cutting & Scarbdaroug
2006; Ouellette, 2006; Chen & Vellutino, 1997; Silverman et al., in press). The issue of
more clearly defining linguistic comprehension was addressed by investitfating
influence of each word-level, sentence-level, and discourse-level liegksls beyond
the other two variables. Findings suggest that word-level linguistis,sécifically
when measuring semantic knowledge, are most predictive of reading compmehens
concurrently and longitudinally. Discourse-level linguistic skills ase ahportant in
reading comprehension although it appears to work in concert with word-level liaguisti
comprehension skills, especially in sixth grade. Sentence-level lingkidisc @s
measured in this study, do not appear to be independently influential in reading
comprehension concurrently or longitudinally but may work together with word- and
discourse-level linguistic skills to predict reading comprehension. Theiads inform
the literature base in more clearly defining linguistic comprehension angdhd:,
sentence-, and discourse-level linguistic skills differentially influeaading
comprehension concurrently and longitudinally. This is also consistent with Gough and
Tunmer’s (1986) framework, which suggests that linguistic comprehension is the
interpretation of information at the word-, sentence-, and discourse-level.
Longitudinally, the predictive relationship between linguistic and reading

comprehension was relatively constant from fourth to sixth grade (14%, 17%, 15%,
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respectively). The inclusion of word- and discourse-level linguistic mesgudefining
linguistic comprehension was found to be important in determining whether relgt®nshi
with reading comprehension persisted over time. Consistent with other studigs, wor
level linguistic comprehension, including measures of semantic knowledge, safipbar
one of the influential linguistic skills related to reading comprehension over time
(Ouellette & Beers, 2010; Tilstra et al., 2010; Ouellette, 2006; Cutting & Scadigrou
2006).
Limitations

Examining the role of linguistic comprehension in reading comprehension within
the SVR framework has presented researchers with certain challesgecially in the
defining and measurement of the linguistic comprehension construct. The curdgnt st
also has limitations that require consideration. First, the non-experimenggd dethis
study limits the ability to make assumptions that any of the significatiaeships
between linguistic and reading comprehension are causal. Given the complexcte®nst
of linguistic and reading comprehension in older students, identifying and controlling
confounding variables continued to be a challenge as in previous research. Specifical
prior reading comprehension was not considered and may have contributed to the
findings. Evaluating related areas such as memory, attention, executiverfumgtas
has been done in previous research, then investigating the relationship between word-,
sentence-, and discourse-level linguistic comprehension and reading comprehension
beyond those related variables would create a more rigorous study investiggtirsgic
and reading comprehension. Additionally, extraneous variables in the environnyent ma

also have been unknowingly at play therefore caution should be exercised when
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interpreting the results. Although the measurements used to operationalize the
independent and dependent variables were valid and reliable, the variables regi@gent
only one measure were not captured as fully as if more than two measuresrents
used. The use of two or more measurements more accurately representsibhe vari
thereby controlling the threat of mono-operation and mono-method bias, which
compromises the construct validity of the study. For the purposes of this studye tfe us
hierarchical regression was appropriate given the sample size and gbalstoity.
However, the use of latent variables within a structural equation model may praiele m
robust variables yielding more informative results.
Strengths and Contributions

Although limited by some of the same issues found in the previous research, there
are several strengths of the study that position the study to add to the réssarciihe
word-, sentence-, and discourse-level framework is informed by Gough and Tinmer
(1986) original definition of linguistic comprehension, extends the framework used by
Cutting and Scarborough (2006) and provides a foundation to further investigate which
specific linguistic skills are most influential in reading comprehension. nGhes high
number of students in upper elementary school that struggle with reading compmehensi
advancing our understanding about the role that linguistic comprehension plays beyond
decoding and phonological processing in reading comprehension is important for
developing and administering appropriate assessments and intervention techniques.

The finding that word- and discourse-level linguistic comprehension slells ar
predictors of reading comprehension across fourth, fifth, and sixth grade provides

information that begins to clarify which specific linguistic skills ar@amant in reading
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comprehension. Specifically both receptive and expressive measures of vocdbepthry
(i.e., semantic knowledge) breadth (i.e., quantity of words known in a lexicon), and
listening comprehension appear to be important in predicting reading compoehensi
This finding is consistent with previous research (Ouellette & Beers, 2050aTet al.,
2009; Adlof et al., 2006; Nation & Snowling, 2004; Spear-Swerling, 2004; Silverman et
al., in press) and offers consideration for a foundational operationalization offioguis
comprehension in SVR that includes word-level linguistic skills operationalizat b

least vocabulary breadth and depth and discourse-level linguistic skills opera@drimgfi

at least listening comprehension.

All of the measures used to operationalize the independent and dependent
variables had at least adequate reliability estimates theréfengthening the statistical
conclusion validity of the study. The longitudinal design adds to an extremehbssal
of literature investigating these relationships over time and extends thetcurre
information available on the influence of linguistic comprehension on reading
comprehension in upper elementary grade students.

Implicationsfor Practice

The influence of vocabulary, specifically vocabulary depth, on reading
comprehension was a significant finding in the current study for parents andoeslucat
Although it is important to teach students a quantity of words at certain lgreede (i.e.,
sight words, content vocabulary), it seems more important that students gaitisem
knowledge of words in order to improve their reading comprehension. Some activities
that build semantic knowledge of words include work on multiple meaning words,

generating synonyms and antonyms, and defining or describing wolda variety of
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attributes. The use of mapping and graphic organizers is an effective tool and provides
visual support during the process of learning and extending their knowledge of new and
known words. Activities to build broad and deep vocabularies should begin in the early
elementary grades and continue into upper elementary grades to streagtheg
comprehension skills. Given the limitation of this study, use of instructionalcatiplns
should be used with caution.
Future Directionsfor Research

Consistent with previous research (Tilstra et al., 2010; Adlof et al., 2006; Nation
& Snowling, 2004), the findings from this study support a significant relationship
between linguistic and reading comprehension in upper elementary students ctiycurre
and over time. This was the first study that organized linguistic comprehensimrdyy
sentence-, and discourse-level linguistic skills in an attempt to clarifynvgpiecific
linguistic comprehension skills are most influential in reading comprehensidgareF
research using this framework should include multiple measures of eadblevtria
create variables that more accurately represent the construct. Neasiine word-level
should include both receptive and expressive tests that continue to focus on semantic
knowledge (i.e., vocabulary depth) as well as vocabulary breadth, sentence-level
measures should focus on comprehension of semantic and syntactic information, and
discourse-level measures should include more than one type of listening comprehens
measure. In addition to investigating linguistic and reading comprehensiondbe
decoding and phonological processing, future research should include areas shown to be
influential in reading comprehension, such as fluency, memory, attention, and previous

reading comprehension, to more specifically detail the significance ofsing
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comprehension in reading comprehension. This study did not examine specifically at the
relationship of linguistic and reading comprehension in students who struggle with
reading comprehension compared to students who do not. Future studies should
investigate the influence of word-, sentence-, and discourse-level linguist
comprehension on reading comprehension in upper elementary students who struggle
with reading comprehension in comparison to the students whose reading comprehension
is grade level or above.
Conclusion

Within the original SVR framework (Gough & Tunmer, 1986), this study sought
to clarify the relationships between linguistic and reading comprehension, i@nlyur
and longitudinally, by organizing linguistic comprehension into word-, sentence-, and
discourse-level linguistic skills. Examining the influence of linguistimprehension on
reading comprehension in fourth, fifth, and sixth grades provided information on those
relationships in smaller longitudinal increments than in previous researdna(€tisl.,
2010; Adlof et al., 2006; Nation & Snowling, 2004). The use of this framework was
supported given that the variables differentially predicted reading conmgiehat each
grade with word-level linguistic skills being significant at all graglesls and discourse-
level linguistic skills only not significant in sixth grade. Future regess warranted to
further clarify the specific linguistic skills important to reading coshension as well as
to determine if these relationships change in students who struggle with reading
comprehension. Given the lack of longitudinal research in this area, future studies shoul
focus on investigating the relationship of word-, sentence-, and discourse-levestilmgui

comprehension over time.
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Summary of Studies: Content Review

Author Research Participants Constructs Independent Dependent  Data Analysis Results
Questions Variable(s) Variable(s)  Method
Studies Examining Listening Comprehension and Reading Comprehension
Chen & In SVR, what 129 é" grade LC Spache Spache Multiple Decoding is a
Vellutino impacts RC and 37 7 grade Diagnostic Diagnostic regression  moderator variable
(1997) more, decoding students RC Reading Scales Reading for LC and RC. At
or LC and do LC subtesf Scales RC low levels of
these Poor and normal subtest decoding, LC and RC
relationships  readers from are weakly related
change with schools in but the relationship
development? suburban areas becomes stronger as
near Albany, decoding is mastered.
NY
Middle- and
upper-class
families
English as first
language
Keenan, Do RC 510 children LC Composite scofe WJ Passage Hierarchical Different RC tests
Betjemann, measures that from larger twin from Woodcock- Comp regression  measure different
& Olson differ in format study (470 RC Johnson (WJ) skills variables used
(2008) assess decodingtwins, 40 Oral Comp QRI to “carve up” the
and LC siblings) ranging subtest, variance in RC, such

differently? in age from 8 — Qualitative Gray Oral as global measures of



Verhoeven
& van

L eeuwe
(2008)

18 years

Does the age of (median at 10.5

testing or
decoding
ability
influence the
results?

To what extent
can RC be
explained by
LC skills
across gradés

years)

From 27 school
districts in
Colorado

English as first
language;

Full scale IQ
greater than 85;
no sensory
deficits

2384 children in
longitudinal
study of £'— 6"
grades with a
final sample of
2143 children

Representative
sample from 118
elementary
schools in the
Netherlands
including
linguistically
diverse learners

LC

RC

Reading
Inventory (QRI),
& KNOW-IT
Test

LC standardized
test constructed
by the Dutch
National Institute
for Educational
Measuremeht

Reading Test
(GORT)

Peabody
Individual
Achievement
Test (PIAT)

RC Analyses of
standardized variance
test with
constructed repeated
by the Dutch measures
National

Institute for  Structural
Educational equation
Measurement modeling
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LC versus a single
component of OL,
could also affect what
RC is measuring.

The same RC test can
measure different
skills depending on
age and ability

In 39— 6" grades, LC
and RC relationships
are reciprocal
showing the
development of these
skills are highly
interdependent
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Author Research Participants Constructs Independent Dependent  Data Analysis Results
Questions Variable(s) Variable(s)  Method
Studies Examining Listening Comprehension, Oral L anguage, and Reading Comprehension
Adlof, Catts, Should a 604 children LC LC indicators: RC Structural Fluency does not
& Little fluency followed from 2° indicators: equation predict RC
(2006) component be — 8" grade RC Peabody Picture modeling independent from
added to initially from a Vocabulary Woodcock word recognition and
SVR? larger Test-Revised Reading LC.
epidemiologic (PPVT-RY Mastery
study (328 Test-Revised LC abilities are
children met Clinical (WRMT-R) important for RC,
criteria for Evaluation of Passage especially in later
language or Language Comp subtest grades
nonverbal Fundamentals-3
cognitive (CELF-3) GORT-3
impairments in Concepts and  Comp subtest
kindergarten; 276 Directions
non-impaired subtest Diagnostic
childreny Achievement
CELF-3 Battery-2
Listening to (DAB-2)
Paragraphs
subtest
Berninger & Whatarethe 1133 graders LC Weschler WIAT-2 Multiple Oral expression and
Abbott relationships  followed Individual Reading regressions LC contributed
(2010) among oral longitudinally Oral Achievement comp subtest uniquely to RC in 8
expression, through #' grade Expression Test (WIAT)-2 and %" grades while
LCand RC? (n=99) Listening comp only LC contributed
RC subtestt unique variance in's

Representative and 7' grades.



Harlaar et
al. (2010)

Nation &
Snowling
(2004)

Do the 440 9 year old
subcomponent twins (89

s of OL (LC identical pairs LC and
and

vocabulary)
account for
unique
variance in
RC and how
do they relate
to RC?

What is the
relationship
between OL
skills and
RC?

sample of the
school system
and Pacific Rim
region of the
northwest US

and 131 fraternal vocabulary

pairs) who were

part of an RC
ongoing twin

study of reading

and cognitive

skills

Sample recruited
from Ohio and
Pennsylvania

Sample of 72
children assessed
at ages 8.5 and 13RC
years

Attended schools
in working class

OL ability
defined by

OL skills

WIAT-2 Oral
expression
subtest®’

LC indicators:
Test of
Narrative
Language
Narrative Comp
subtest

CELF
Understanding
Spoken
Paragraphs
subtest

Vocabulary
indicators:
CELF Word
Classe$

Boston Naming
Tesf

Vocabulary:
Weschler
Intelligence
Scale for
Children
(WISC-III)
Vocabulary

RC indicator:

WRMT-R
Passage

Comp subtest

PIAT
Reading

Comp subtest

Neale
Analysis of
Reading
Ability-
Revised

Hierarchical
regressions RC concurrently and
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All of the variance in
RC was explained by
factors reflecting
word decoding and
OL skills regardless
of the order of the
factors consistent
with SVR that word
decoding and OL
skills are independent
predictors of RC

OL skills predicted

longitudinally



Oudllette &
Beers (2010)

Silverman,
Speece,
Harring, &
Ritchey (in
press)

Does oral
vocabulary
(breadth and
depth)
contribute to
RC beyond
components of
SVR?

Does fluency
uniquely
contribute to
RC beyond
decoding and

areas of York,
England

English as first
language

56 6" graders

Sample recruited
from 3 English
schools in eastern
Canada

English as first
language
284 4" grade

students

Sample from
parochial schools

LC

Vocabulary
breadth

Vocabulary
depth

RC
Linguistic
comp

RC

subtest

LC:

% correct on
questions
corresponding to
short stories
presented on
audio-tapk

Semantics:
Composite score
of CELF-R

Word
association
subtest and
synonym
judgment task

CELF-4
Understanding
Spoken
Paragraphs
subtest

PPVT-4
Definitions task
Ling comp
indicators:

CELF-4
Formulated

WRMT-R Hierarchical
Passage regressions
Comp subtest

RC Latent

indicators: variable
regressions

Gates

MacGinitie
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Oral vocabulary
predicted RC after
accounting for the
components of SVR

Fluency added unique
variance beyond
decoding and
linguistic comp



Spear-
Swerling
(2004)

linguistic in a large city and
comp? surrounding

suburbs in the

mid-Atlantic

region of the US

English as first

language
Are there 95 4" graders Language
differences in comp
how two RC  Sample from 3  defined by
measure different schools LC and

formats (cloze in separate schoolvocabulary
and question- districts in
answering) tap Connecticut 1 RC

SVR school was
components  suburbanrf =
including 33), 1 was urban
language (n=29), and the
comp? other an

interdistrict
magnet § = 33)

Fluent speakers
of English

sentencésand
word classées
subtests

WISC-IV
Vocabulary
subtest

Listening Comp
Test (developed
and based on
Gates
MacGinite
Reading Comp
subtesf)

Composite score The

from:

WJ-R LC
subtest and
PPVT
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Reading Test
(GMRC)
Reading
comp subtest

Maze (group
administered
CBM using
modified
cloze
technique)

Hierarchical
regressions

Language comp skills
were strongly related
to RC on both RC
formats

Connecticut
Mastery test:

The Degrees
of Reading
Power
subtest

Reading
Comp subtest
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Tilstra, What is the 89 4" graders Verbal Weschler Gates- Multiple After decoding, LC
McM aster, contribution of 89 7" graders proficiency Abbreviated MacGinite regressions contributed uniquely
Van den SVR 93 d" graders Scale of Reading to RC in all 3 grades
Broek, components to Total of 271 LC Intelligence Comprehensi
Kendeou,& RCin4" 7"  struggling, (WASI) on test The proportion of
Rapp (2009) and 9" grade? average, and RC Vocabulary variance held by LC
good readers definitions increased from%to
Does verbal  from the subtest 7" grade
proficiency screening phase
contribute to  of a larger study lowa Test of Verbal proficiency
RC beyond of RC processes. Basic Skills LC also accounted for
decoding and subtest additional variance in
LC? Sample from RC after decoding
suburban schools andLCinall 3
in a large grades
metropolitan area
in Midwestern
region of US
English as first
language
Author Research Participants Constructs Independent Dependent Data Analysis Results
Questions Variable(s) Variable(s)  Method
Studies Examining Oral L anguage and Reading Comprehension
Cutting & Do the 97 children OL: Lexical Gates- Hierarchical = Regardless of
Scarborough contributions of ranging in age  Lexical and composite MacGinite regressions  what RC
(2006) word from 7 years to sentence score: Reading Test- measure was
recognition/ 15 yearsil = processing  PPVT-3 Revised used, OL
decodingand 9.7) skills uniquely

OL skills to RC
depend on the

Sample from a

Boston Naming GORT-3

Test

predicted RC



Goff, Pratt,
& Ong
(2005)

RC measure
used?

What are the
strongest
predictors of
RC from word
reading,
language, and

comparison RC
sample for

ongoing study of
reading and
language

deficits

associated with
Neurofibroma-

tosis Type 1

(NF-1)

IQ of 80 or
higher

English as first
language

180 primary
school children
from 3% (n = RC
54), 4" (n = 80),

and 8" (n = 46)
grades

Language

WIAT
CELF-3 Word
classes subté'st

Sentence
Processing
composite
score:
CELF-3
Concepts and
directions
subtest

CELF-3
Formulated
sentences
subtest

CELF-3
Recalling
sentences
subtest

Experimental
syntactic
comprehension
measuré

PPVT-3 The
Progressive
Achievement
Testin RC
(normed

Australian test)

Exploratory
hierarchical
Test for regressions
Reception of
Grammaf

(TROG)
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Different tests
might place
different
demands on
vocabulary
knowledge or
sentence
processing
ability

After controlling
for age and 1Q,
both language
measures
accounted for
unique variance



Oudllette
(2006)

memory
variables?

What is the
relationship of
vocabulary
(breadth and
depth) to RC?

Recruited from
two
representative
primary schools
in Melbourne,
Australia

IQ 85 or higher
English as first
language

60 4" grade

students

Sample
recruited from 6

English schools RC

in an urban area
of Canada

English
preferred
language spoken

vocabulary
(breadth and

The Test of
Word
Knowledge
subtests:

Receptive
vocabular§

Expressive
vocabular§

Word
definitiong'

Synonyms§

WRMT-R Hierarchical
Passage comp regressions
subtest
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in RC

After controlling
for age, 1Q, and
word reading,
language
continued to
account for
unigue variance
in RC

After controlling
for age, non-
verbal 1Q,
decoding, and
visual word
recognition, oral
vocabulary
made a
significant
contribution to
RC

RC was better
predicted by
vocabulary
depth than by
vocabulary
breadth



Nagy,
Berninger,
& Abbott
(2006)

Ricketts,
Nation, &
Bishop
(2007)

Does 607 4"— 9" Morpho-
morphological graders logical
awareness 96 in 4" awareness
make 86in 5"
significant 116 in &" RC
contributions to 102 in 7"
RC when 105 in &
shared variance 102 in "
between
morphological Sample from a
and small suburban
phonological  school district
abilities is near a large
controlled? metropolitan
area in the
northwestern US
Does oral 81 students Vocabulary
vocabulary between 9 — 10 ability
predict RC? years old ¢ =
9.21 years) RC
Sample from
schools in a
variety of
economical
environments in
Middlegender
and Oxford,
England

Indicators:
Suffix Choice
Test"®

Morphological
Relatedness
Test

WASI
Vocabulary
subtest

Stanford Structural
Diagnostic equation
Reading Test modeling

Comp subtest

Neale Analysis Hierarchical
of Reading regressions
Ability-Il

RC subtest

Note.LC = listening comprehension; RC = reading comprehension; OL = oral ggigt@mp = comprehension.
additional research questions addressed in stidynindependence of data controlled by additional analyses yielding ideasiuts.

“Weighted scores used in all analyses to reduce potential bias from shagleteristics'Word level language measufg&entence level
language measur®iscourse level language measure.
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Morphological
awareness
contributed
significantly at
all grade levels
to RC when the
shared variance
among
morphological
awareness,
phonological
working
memory, and
phonological
decoding were
controlled for
statistically

After
chronological
age, nonverbal
reasoning,
decoding,
regular word
reading, and
exception word
reading were
controlled, oral
vocabulary
predicted
additional
variance in RC
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Table 2.

Definitions of Threats to Validity

Criterion Definition
Internal validity criteria
Unbiased selection Sample was randomly selected and reflected thpgadicegularly found in the

described learning environments. Students were not purposely included or excluded.
Information about the sampling procedures was provided.

Control for third variable The correlation between the oral language vasipate( reading comprehension
variable(s) cannot be explained by a third, uncontrolled for, variable not reptesente
the statistical analysis. For the purposes of this review, variables should Hastednc
at least decoding since it is established in the research as an influstoald reading
comprehension.

Statistical conclusion validity

Measure reliability Reliability coefficients (most commonly intd consistency, test-retest, split-half) for
the measures used in the study were provided.
Number of participants The specific number of initial and final participants was provided and wasienffio

control for Type Il error. Ten participants per independent variable was used as the
standard in this review.

Data analyses The form(s) of data analysis were listed, appropriate, and supported therefore
minimizing the probability of Type | error.

Construct validity
Adequate theoretical framework The study was situated in a theoretical framework that was explained afieldus

Constructs defined Constructs were clearly defined.
Confounding constructs Relationships between or among constructs were delineated and explained.

Control for mono-method bias More than one measure was used to evaluate each vaoalskeust of interest.
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External validity criteria

Grade The grade level(s) of the participants was provided.

Age The mean age of the participants was provided.

Gender The number of male and female participants was provided.

Race/Ethnicity The race/ethnicity of the participants was provided.

Socio-economic status The socio-economic status of the participants was disclosed.

Disability inclusion If students with special education needs were includedjigability information was
provided.

Location The physical location (country, urbanization, school district sizehafe the study

was conducted was provided

Note.Definitions adapted from Troia (1999)
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Table 3.
Studies Cross-referenced with External Validity Criteria

Author Grade Age Gender Race SES Disability Location

Studies Examining Listening Compr ehension and Reading Compr ehension

Chen & Vellutino Y N N N N N Y
(1997)
Keenan, Betjemann, N Y N N N N Y

& Olson (2008)

Verhoeven & van Y Y Y Y Y Y Y
Leeuwe (2008)

Studies Examining Listening Comprehension, Oral L anguage, and Reading Compr ehension

Adlof, Catts, & Y N N N N Y N
Little (2006)

Berninger & Abbott Y Y Y Y Y Y Y
(2010) ***

Harlaar et al. (2010) N Y Y Y Y N Y
Nation & Snowling Y Y N N N N Y
(2004)

Ouellette & Beers Y Y Y N N N Y

(2010)
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Silverman, Speece, Y Y Y Y Y Y Y
Harring, & Ritchey

(in press)

Spear-Swerling Y Y Y N N N Y
(2004)

Tilstra, McMaster, Y Y Y Y N Y Y

Van den Broek,
Kendeou, & Rapp

(2009)

Studies Examining Or al L anguage and Reading Comprehension
Cutting & Y Y Y Y Y Y N
Scarborough (2006)
Goff, Pratt, & Ong Y Y N N Y N Y
(2005)
Ouellette (2006) Y Y Y N N Y Y
Nagy, Berninger, & Y N Y Y Y Y Y
Abbott (2006)
Ricketts, Nation, & N Y N N N Y Y

Bishop (2007)
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Table 4.

Demographic Information for Fourth-grade Sample

Fourth-grade participants

(n=227)
Frequency Percent

Gender

Male 104 46.0

Female 123 54.0
Race

White 164 72.2

Black 39 17.2

Other 11 4.9

Unavailable 13 5.7
Mother’s level of educatidn

Some high school 4 1.8

High school graduate 27 11.9

Some college 60 26.4

College graduate 50 22.0

Professional/graduate degree 39 17.2

No information provided 47 20.7

Note:Mother’s education was coded as 1 = some high school, 2 = high school graduate, 3 =lsgaeicolcollege
graduate, 5 = professional/graduate schéidiother’s level of education was used as an indicator of socio-economic status.
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Schedule for Administration of Measures
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Measure

Fall — Grade 4

Spring — Grade 4

Spring — Grade 5

Spring — Grade 6

Decoding
WJIlI Letter-Word Identification
WJIll Word Attack

Phonological Processing
CTOPP Elision
CTOPP Pseudoword Repetition

Linguistic Comprehension
CELF-4 Word Classes
WISC-IV Vocabulary
CELF-4 Formulated Sentences
Listening Comprehension Test

Reading Comprehension
GMRC
Maze

Ind.

X
X

Group

X
X

Ind.

X
X

Group

X
X

Ind.

Group

X
X

Ind. Group

X
X

Note.Ind. = Individually administered assessment; Group = Group administeredrass¢; WJIIl = Woodcock-Johnson
Tests of Achievement, Third Edition; CTOPP = Comprehensive Test of Phonologicas&ing; CELF-4 = Clinical
Evaluation of Language Fundamentals, Fourth Edition; WISC-IV = Wesctitdligence Scale for Children, Fourth Edition;
GMRC = Reading Comprehension subtest of the Gates MacGinitie Readingdiesih Edition”administered in the falll

during a separate session.
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Table 6.

Descriptive Statistics of Study Variables for Fourth, Fifth, and Sixth Grades (MaxiPogsible N=227)

Skewness Kurtosis
Std. Std.
Measure Mean SD Minimum  Maximum Statistic Error  Statistic  Error
WJIII Letter-Word 104.45 9.90 73.00 129.00 -.10 .16 -.45 .32
Identificatiort
WJIll Word Attack 104.94 9.92 73.00 135.00 .04 .16 .38 .32
CTOPP Elisiof .00 1.00 -2.52 1.59 -39 .16 -1.09 .32
CTOPP Pseudoword Repetitfon 10.47 2.61 3.00 17.00 -.10 .16 .33 32
CELF-4 Word Classés 10.49 2.64 4.00 17.00 22 .16 -.45 .32
WISC-IV Vocabulary 10.72 2.54 4.00 16.00 -.25 .16 -42 32
CELF-4 Formulated Sentenées .00 1.00 -2.94 2.12 -57 .16 A7 .32
Listening Comprehension Tést 8.63 3.38 .00 16.00 .09 .16 -.70 .32
Fourth Grade Reading .00 .89 -2.18 2.25 -.05 .16 -43 .32
Comprehension Composite Score
GMRC 102.10 2.60 71.51 134.90 -.01 .16 -35 .32
Maze 8.96 2.60 2.50 16.50 .16 .16 -.00 .32
Fifth Grade Reading .00 .86 -2.68 40 .08 A7 .09 .33
Comprehension Composite Score
GMRC 101.14 13.24 65.10 134.90 -.01 A7 .08 .34

Maze 9.27 2.56 2.50 16.25 37 A7 .18 .33
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Sixth Grade Reading .00 .85 -2.57 2.11 -.07 .18 -.24 .36
Comprehension Composite Score
GMRC 103.31 12.93 69.37 134.90 .06 18 -.20 .36
Maze 11.06 3.09 3.25 21.00 .22 .18 .35 .36

Note: WJIII = Woodcock-Johnson Tests of Achievement, Third Edition; CTOPP = Comprehessivef Phonological
Processing; CELF-4 = Clinical Evaluation of Language Fundamentals, FountmE@#iSC-IV = Weschler Intelligence
bScale for Children, Fourth Edition; GMRC = Reading Comprehension subtest of #seMeatGinitie Reading TesiN=227.
N=211. “N=183.
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Table 7.

Bivariate Correlations between Study Variables for Fourth, Fifth, and Sixth Grades (MaxXfossible N=227)

Measure 1 2 3 4 5 6 7 8 9 10 11 12

1. Child Gendéf -

2. Maternal Educatiolf .06 -

3. WJIII Letter-Word .05 .16* -
Identificatiorf

4. WJIl Word Attack .07 .04 76%* -

5. CTOPP Elisioh A3 11 58**  B7** -

6. CTOPP Pseudoword -.06 .06 A2%%  34*%*  36** -
Repetitioff

7. CELF-4 Word .03 21% BO**  A43**  47**  36** -
ClasseS

8. WISC-IV Vocabulary -.01  .25* 54* 31* 37** 31** 58 -

9. CELF-4 Formulated .03 .07 7 34% 40* 297 47 43 -

Sentences

10. Listening .04 24 38**  24**  33** 26 | 53* 58**  36** -
Comprehension Tést
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11.Fourth Grade Reading -.11  .31** .64** 45* 51* 37* 62** .60** .37**  59** -
Comprehension

Composité
GMRC S7F* 38 46**  32**  61** .61** .36** .64** -
Maze S58**  42%*  45%*  34**  50**  46** 31** 41** -

12.Fifth Grade Reading -.11 25%  B58**  43**  48** 40** .64** 56** .40** 57** | 87** -
Comprehension

Composité
GMRC S50** 34*%*  41** 38** 62** B2**  42** B7** 73** -
Maze S0** 40%* 42% 31** 49*%*  45** 20%*  41**  78** -

13.Sixth Grade Reading -.17* .17* .60** .43* 46* .39** .61** .56* .41* | 52* 82**  B6**
Comprehension

Composité
GMRC S4*F* 40**  42**  30** bb**  52**  30**  48**  65** .67**
Maze A8**  33** 36*%* .36* .48** 43** | 30** 41** |74** [79**

Note: Correlations for CELF-4 Formulated Sentences and CTOPP Elision are basamustoritned scores. WJIll =
Woodcock-Johnson Tests of Achievement, Third Edition. CTOPP = Comprehensive Test ob§bahBrocessing. CELF-4
= Clinical Evaluation of Language Fundamentals, Fourth Edition. WISC-1V <hl&sintelligence Scale for Children,
Fourth Edition. GMRC = Reading Comprehension subtest of the Gates MacGinifia@R€ast’0 = Female, 1 = Male.
PMother’s education was coded as 1 = some high school, 2 = high school graduate, 3 = sgmelcok®llege graduate, 5 =
professional/graduate schot=227. IN=210. ®N=182.

*p<.05.*p<.01.



Table 8.

Analyses of Attrition Effects of Demographic and Study Variables

Chi-Square Analyses df p-value
Race 2 3.28 19
Child Gendét 1 o1 91
Mother’s Educatioh 5 827 14
One-Way Analysis of Sum of Mean
Variance Squares df Square F p-value
Child Age Between Groups .00 1 .00 .01 .92
Within Groups 25.14 225 A1
Total 25.14 226
WJIII Letter-Word Between Groups 210.50 1 210.50 2.16 14
Identification Within Groups 21961.67 225 97.61
Total 22172.17 226
WJIIl Word Attack Between Groups 109.63 1 109.63 1.11 .29
Within Groups 22152.62 225 98.46
Total 22262.26 226
CTOPP Elision Between Groups .96 1 .96 .96 33
Within Groups 225.04 225 1.00
Total 226.00 226
CTOPP Pseudoword Between Groups 1.58 1 1.58 23 .63
Repetition Within Groups 1536.98 225 6.83
Total 1538.56 226

112
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CELF-4 Word Classes Between Groups 13 1 13 .02 .89
Within Groups 1572.59 225 6.99
Total 1572.72 226
WISC-IV Vocabulary Between Groups .00 1 .00 .00 1.00
Within Groups 1453.52 225 6.46
Total 1453.52 226
CELF-4 Formulated Between Groups 42 1 42 42 .52
Sentences Within Groups 22558 225 1.00
Total 226.00 226
Listening ComprehensionBetween Groups 35.92 1 35.92 3.17 .08
Test Within Groups 2551.26 225 11.34
Total 2587.17 226
Reading Comprehension Between Groups .04 1 .04 .05 .83
(Fourth Grade) Within Groups 180.85 225 .80
Total 180.89 226
Reading Comprehension Between Groups .33 1 .33 44 51
(Fifth Grade) Within Groups 156.51 209 75
Total 156.84 210

Note: WJIll = Woodcock-Johnson Tests of Achievement, Third Edition. CTOPP = Compreheasivaf Phonological
Processing. CELF-4 = Clinical Evaluation of Language Fundamentals, FourtnEd@iSC-1V = Weschler Intelligence
Scale for Children, Fourth EditioAChild gender was coded 0 = Female, 1 = MAMother'seducation was coded as 1 =
some high school, 2 = high school graduate, 3 = some college, 4 = college graduateeSsiopaifgraduate school.
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Table 9.

Hierarchical Regression Analysis for Word-Level Linguistic Skillsllteng Fourth-, Fifth-, and Sixth-Grade Reading
Comprehension (Maximum N = 227)

Fourth Grade Reading Fifth Grade Reading Sixth Grade Reading
Comprehension Comprehension Comprehension
Variable B SEB B B SE B B B SEB B
Block 1: Control Variables
Child Gendet -.26 .09 -.14* -.18 .09 -.10* -.33 09  -.20%**
Maternal Educatich A1 04  13** .07 .04 .08 .01 .04 .02
WJIII Letter-Word .03 .01 .28** .01 .01 10 .02 01 .21*
Identification
WJIII Word Attack -.00 .01 -.01 .01 .01 .06 .00 .01 .01
CTOPP Elisioh 13 .06 14* 10 .06 A1 .06 .06 .07
CTOPP Pseudoword .02 .02 .05 .04 .02 12* .06 .02 A7**
Repetition
Block 1 R Change 51 44 46
Block 1 F Change 30.18*** 20.79%** 19.50***

Block 2: Sentence- and
Discourse-level Linguistic
Skills Variables

CELF-4 Formulated -.00 .05 -.00 .05 .05 .06 .07 .05 .08
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Sentencés
Listening Comprehension .07 .02 .25%** .04 .02 15* .03 .02 A2
Test
Block 2 B Change 11 .10 .10
Block 2 F Change 25.33*** 18.04*** 13.75%**
Block 3: Independent
Variables
CELF-4 Word Classes .06 .02 .18** 10 02 31x* .08 .02 25**
WISC-IV Vocabulary .05 .03 .12 .05 .03 .14 .06 .03 A7*
Block 3 B Change .03 .07 .06
Block 3 F Change 6.65*** 13.42%** 10.23***

Note: Standardized) betas are presented for the last step in the analysis. WJIll = Wooddowed Tests of Achievement,
Third Edition. CTOPP = Comprehensive Test of Phonological Processing. CELR#icaEvaluation of Language
Fundamentals, Fourth Edition. WISC-IV = Weschler Intelligence Scalehddren, Fourth Edition.

&Child Gender was coded where 0 = Female and 1 = Male.

PMother’s education was coded as 1 = some high school, 2 = high school graduate, 3 = sgmetcol®llege graduate, 5 =

professional/graduate school.
“Transformed: scores used.
*p < .05. *p < .01. *p < .001.
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Table 10.

Summary of Hierarchical Regression Analysis for Sentence-level LinguiskscF3k&ilicting Fourth-, Fifth-, and Sixth-Grade
Reading Comprehension (Maximum N = 227)

Fourth Grade Reading Fifth Grade Reading Sixth Grade Reading
Comprehension Comprehension Comprehension
Variable B SEB B B SE B B B SEB B
Block 1: Control Variables
Child Gendet -.26 09  -.14* -.18 .09 -.10* -.33 09  -.20%**
Maternal Educatich A1 .04 13** .07 .04 .08 .01 .04 .02
WJIII Letter-Word .03 .01 28** .01 .01 10 .02 01 .21*
Identification
WJIII Word Attack -.00 .01 -.01 .01 .01 .06 .00 .01 .01
CTOPP Elisioh 13 .06 14* 10 .06 A1 .06 .06 .07
CTOPP Pseudoword .02 .02 .05 .04 .02 12* .06 .02 A7**
Repetition
Block 1 R Change 51 44 46
Block 1 F Change 30.18*** 20.79*** 19.50***

Block 2: Sentence- and
Discourse-level Linguistic
Skills Variables

CELF-4 Word Classes .06 .02 .18 .10 .02 31%* .08 .02 25%*
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WISC-IV Vocabulary .05 .03 .12 .05 .03 .14 .06 .03 A7*
Listening Comprehension .07 .02 .25+ 04 .02 .15* .03 .02 A2
Test

Block 2 B Change 14 17 15

Block 2 F Change 22.57** 22.46%** 16.55%**

Block 3: Independent

Variable
CELF-4 Formulated -.00 .05 -00 .05 .05 .06 .07 .05 .08
Sentencés

Block 3 RChange .00 .003 .01

Block 3 F Change 0.001 1.11 1.73

Note: Standardized) betas are presented for the last step in the analysis. WJIll = Wooddowed Tests of Achievement,
Third Edition. CTOPP = Comprehensive Test of Phonological Processing. CELR#icaEvaluation of Language
Fundamentals, Fourth Edition.

4Child Gender was coded where 0 = Female and 1 = Male.

PMother’s education was coded as 1 = some high school, 2 = high school graduate, 3 = sgmetcol®llege graduate, 5 =
professional/graduate school.

“Transformed scores used.

*p < .05. **p < .01. **p < .001.
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Table 11.

Summary of Hierarchical Regression Analysis for Discourse-level Linguisiie Bedicting Fourth-, Fifth-, and Sixth-Grade
Reading Comprehension (Maximum N = 227)

Fourth Grade Reading Fifth Grade Reading Sixth Grade Reading
Comprehension Comprehension Comprehension
Variable B SEB B B SE B B B SEB B
Block 1: Control Variables
Child Gendet -.26 09  -.14* -.18 .09 -.10* -.33 09  -.20%**
Maternal Educatich A1 .04 13** .07 .04 .08 .01 .04 .02
WJIII Letter-Word .03 .01 28** .01 .01 10 .02 01 .21*
Identification
WJIII Word Attack -.00 .01 -.01 .01 .01 .06 .00 .01 .01
CTOPP Elisioh 13 .06 14* 10 .06 A1 .06 .06 .07
CTOPP Pseudoword .02 .02 .05 .04 .02 12* .06 .02 A7**
Repetition
Block 1 B Change 51 44 46

Block 1 F Change 30.18*** 20.79%** 19.50***
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Block 2: Sentence- and
Discourse-level Linguistic

Skills Variables

CELF-4 Word Classes .06 .02 18** 10 02 31x* .08 .02 25%*
WISC-IV Vocabulary .05 .03 A2 .05 .03 14 .06 .03 A7*
CELF-4 Formulated -.00 .05 -.00 .05 .05 .06 .07 .05 .08
Sentencés

Block 2 B Change .10 .16 14

Block 2 F Change 15.19%** 20.57*** 15.98***

Block 3: Independent

Variable
Listening Comprehension .07 02 .25 .04 .02 15* .03 .02 A2
Test

Block 3 BChange .04 .01 .01

Block 3 F Change 17.36*** 5.19* 2.99

Note: Standardized) betas are presented for the last step in the analysis. WJIll = Wooddowed Tests of Achievement,
Third Edition. CTOPP = Comprehensive Test of Phonological Processing. CELHF#cal@Evaluation of Language

Fundamentals, Fourth Edition.
aChild Gender was coded where 0 = Female and 1 = Male.

PMother’s education was coded as 1 = some high school, 2 = high school graduate, 3 = sgmelcok®llege graduate, 5 =

professional/graduate school.
“Transformed scores used.

*p < .05. *p < .01. **p < .001.
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Table 12.

Summary of Hierarchical Regression Analysis for Variables Predicting Fourth-;,Fftd Sixth-Grade Reading
Comprehension (Maximum N = 227)

Fourth Grade Reading Fifth Grade Reading Sixth Grade Reading
Comprehension Comprehension Comprehension
Variable B SEB B B SE B B B SEB B
Block 1: Control Variables
Child Gendet -.26 09  -.14* -.18 .09 -.10* -.33 09  -.20%**
Maternal Educatich 11 04  13% .07 .04 .08 .01 04 .02
WJIII Letter-Word .03 .01 27** .01 .01 10 .02 01 .21*
Identification
WJIII Word Attack .00 .01 -.01 .01 .01 .06 .00 .01 .01
CTOPP Elisioh 13 .06 14* .10 .06 A1 .06 .06 .07
CTOPP Pseudoword .02 .02 .05 .04 .02 12* .06 .02 A7**
Repetition
Block 1 B Change 51 44 46
Block 1 F Change 30.18*** 20.79%** 19.50***
Block 2: Independent
Variables
CELF-4 Word Classes .06 .02 18** 10 02 31x* .08 .02 25**

WISC-IV Vocabulary .04 .02 12 .05 .03 14 .06 .03 A7



CELF-4 Formulated .00
Sentences
Listening Comprehension

.07
Test

Block 2 BChange
Block 2 F Change

.05

.02

14
16.83***

.00

. 25***

.05

.04

.05

.02

A7
17.13***

.06

.15*
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.07 .05 .08

.03 .02 A2

15
12.91%**

Note: Standardized) betas are presented for the last step in the analysis. WJIll = Wooddowed Tests of Achievement,
Third Edition. CTOPP = Comprehensive Test of Phonological Processing. CELR#GaEvaluation of Language
Fundamentals, Fourth Edition. WISC-1V = Weschler Intelligence Scalehddren, Fourth Edition.

&Child Gender was coded where 0 = Female and 1 = Male.

PMother’s education was coded as 1 = some high school, 2 = high school graduate, 3 = sgmetcol®llege graduate, 5 =

professional/graduate school.
“Transformed scores used.
*p < .05. *p < .01. **p < .001.
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Figure 1. lllustration of areas underlying linguistic comprehension within the Simple View of Reading

BACKGROUND KNOWLEDGE VERBAL REASONING
(e.g., facts, concepts) (e.g., inferences, metaphor)
/ VOCABULARY/SEMANTICS \ / LANGUAGE STRUCTURES

Receptive & Expressive Syntax & M orphology Skills:

Receptive Word-level Skills (i.e. vocabulary breadth)

Expressive Word-level Skills (i.e., vocabulary litg Word-level grammar skills

Receptive Word-level Semantic Knowledge Skills (i.e., vocabulary depth) Receptive Sentence-level Skills (i.e., grammaticalerstanding)
Expressive Word-level Semantic Knowledge Skille.(ivocabulary depth) Expressive Sentence-level Skills (i.e., expressive formulation)
Expressive Sentence-level Description/Defining Skills (i.e., vocabulary Receptive Discourse-level Skills (i.e., listening comprehension)
depth) Expressive Discourse-level Skills (i.e., oral exgsien)

Receptive Discourse-level Skills (i.e., listening comprehension)

Expressive Discourse-level Skills (i.e., oral exysien)

G

) )

READING
COMPREHENSION

LINGUISTIC
COMPREHENSION

Figure 1.For the purpose of this study, the underlined areas of vocabulary and languageestmidtbe used in defining
linguistic comprehension. Adapted from Scarborough (2001).



123

References

Adlof, S. M., Catts, H. W., & Lee, J. (2010). Kindergarten predictors of second versus
eighth grade reading comprehension impairmeiustnal of Learning
Disabilities, 434), 332-345.

Adlof, S. M., Catts, H. W., & Little, T. D. (2006). Should the simple view of reading
include a fluency componenReading and Writing: An Interdisciplinary Journal,
19(9), 933-958.

American Speech-Language-Hearing Association. (1982). Languagy@lePaper].

Available fromwww.asha.org/policy

Arnell, K. M., Joanisse, M. F., Klein, R. M., Busseri, M. A., & Tannock, R. (2009).
Decomposing the relation between rapid automatized naming (RAN) and reading
ability. Canadian Journal of Experimental Psychology3:3173-184

Badian, N. A. (1999). Reading disability defined as a discrepancy betweembsaad
reading comprehension: A longitudinal study of stability, gender diffeseiacel
prevalenceJournal of Learning Disabilities, 32), 138-148. doi:
10.1177/002221949903200204

Berninger, V. W., & Abbott, R. D. (2010). Listening comprehension, oral expression,
reading comprehension, and written expression: Related yet unique language
systems in grades 1, 3, 5, and@urnal of Educational Psychology, 132, 635-
651.

Blachman, B. A., Ball, E. W., Black, R., & Tangel, D. M. (20®pad to the Code: A
Phonological Awareness Program for Young Childialtimore, MD: Paul H.

Brookes Publishing Co.



124

Cain, K., & Oaknhill, J. (2006). Profiles of children with specific reading comprébrens
difficulties. [Article]. British Journal of Educational Psychology, (4% 683-696.
doi: 10.1348/000709905x67610

Catts, H. W., Adlof, S. M., & Weismer, S. E. (2006). Language deficits in poor
comprehenders: A case for the simple view of readilogirnal of Speech,
Language & Hearing Research, 4878-293.

Catts, H. W. & Kamhi, A. G. (2005)Language and Reading Disabilitiddoston: Allyn
& Bacon.

Chall, J. S. (19835tages of Reading Developméwew York: McGraw-Hill.

Chen, R. S., & Vellutino, F. R. (1997). Prediction of reading ability: A cross-validation
study of the simple view of readindpurnal of Literacy Research, @9, 1.

Cohen, J., Cohen, P. C., West, S. G., & Aiken, L. S. (200ilied multiple
regression/correlation analysis for the behavioral scienbtghwah, NJ:
Lawrence Erlbaum.

Compton, D. L., Fuchs, D., Fuchs, L. S., Elleman, A. M., & Gilbert, J. K. (2008).
Tracking children who fly below the radar: Latent transition modeling of stade
with late-emerging reading disabilityearning and Individual Differences, (3,
329-337. doi: 10.1016/.lindif.2008.04.003

Cutting, L. E., Materek, A., Cole, C. A. S., Levine, T. M., & Mahone, E. M. (2009).
Effects of fluency, oral language, and executive function on reading
comprehension performancdennals of Dyslexia, §2), 34-54. doi:

10.1007/s11881-009-0022-0



125

Cutting, L. E., & Scarborough, H. S. (2006). Prediction of reading comprehension:
Relative contributions of word recognition, language proficiency, and other
cognitive skills can depend on how comprehension is measareshtific Studies
of Reading, 1(B), 277-299. doi: 10.1207/s1532799xssr1003_5

Diakidoy, I.-A. N., Stylianou, P., Karefillidou, C., & Papageorgiou, P. (2005). The
relationship between listening and reading comprehension of different types of
text at increasing grade levelReading Psychology, 2B, 55-80. doi:
10.1080/02702710590910584

Fuchs, D., & Fuchs, L. S. (1992). Identifying a measure for monitoring studemigeadi
progressSchool Psychology Review,, 21b-58.

Fuchs, L. S. (n.d.Project PROACT Maze Reading Passadésshville, TN: Vanderbilt
University.

Georgiou, G. K., Das, J. P., & Hayward, D. (2009). Revisiting the "simple view of
reading" in a group of children with poor reading comprehensmurnal of
Learning Disabilities, 4¢1), 76-84.

Goff, D. A., Pratt, C., & Ong, B. (2005). The relations between children's reading
comprehension, working memory, language skills, and components of reading
decoding in a normal sampReading & Writing, 18583-616.

Gough, P. B., & Tunmer, W. E. (1986). Decoding, reading, and reading disability.
Remedial and Special Educatiorfl), 6-10.

Hagtvet, B. E. (2003). Listening comprehension and reading comprehension in poor
decoders: Evidence for the importance of syntactic and semantic skilkidl asw

phonological skillsReading & Writing, 1), 505-539.



126

Harlaar, N., Cutting, L., Deater-Deckard, K., DeThorne, L. S., Justice, L. M.,
Schatschneider, C., . . . Petrill, S. A. (2010). Predicting individual differences in
reading comprehension: a twin studyinals of Dyslexia, @), 265-288. doi:
10.1007/s11881-010-0044-7

Hoff, E. (2003). Causes and consequences of SES-related differences in panddt-to-c
speech. In M. H. Bornstein & R. H. Bradley (EdS¢cioeconomic status,
parenting, and child developmepip. 147-160). Mahwah, NJ: Lawrence
Erlbaum.

Hoover, W. A., & Gough, P. B. (1990). The simple view of read®eading and
Writing, 22), 127-160. doi: 10.1007/bf00401799

Huttenlocher, J., Haight, W., Bryk, A., Selzer, M., & Lyons, T. (1991). Early vocabulary
growth: relation to language input and gen@avelopmental Psychology 27
236-248.

Johnson, K. M. (2010). [Review of the test Gates MacGinite Reading Tests, Fourth
Edition]. In The eighteenth mental measurements yearb®adilable from
http://buros.unl.edu/buros/.

Johnston, T. C., & Kirby, J. R. (2006). The contribution of naming speed to the simple
view of readingReading & Writing, 184), 339-361. doi: 10.1007/s11145-005-
4644-2

Joshi, R. M., & Aaron, P. G. (2000). The component model of reading: Simple view of
reading made a little more complékeading Psychology, ), 85-97. doi:

10.1080/02702710050084428



127

Keenan, J. M., Betjiemann, R. S., & Olson, R. K. (2008). Reading comprehension tests
vary in the skills they assess: Differential dependence on decoding and oral
comprehensiorScientific Studies of Reading, (32 281-300.

Kelley, K., & Maxwell, S. E. (2010). Multiple regression. In G. R. Hancock & R. O.
Mueller (Eds.),The Reviewer's Guide to Quantitative Methods in the Social
Sciencegpp. 281-297). New York: Routledge.

Kelso, K., Fletcher, J., & Lee, P. (2007). Reading comprehension in children with
specific language impairment:. An examination of two subgrdapsrnational
Journal of Language & Communication Disorders(239-57. doi:
10.1080/13682820600693013

Kendeou, P., Savage, R., & van den Broek, P. (2009). Reuvisiting the simple view of
reading British Journal of Educational Psychology, (29 353-370.

Kendeou, P., van den Broek, P., White, M. J., & Lynch, J. S. (2009). Predicting reading
comprehension in early elementary school: The independent contributions of oral
language and decoding skillkournal of Educational Psychology, 1@}, 765-

778. doi: 10.1037/a0015956

Kirby, J. R., & Savage, R. S. (2008). Can the simple view deal with the complexities of
readinga.iteracy, 442), 75-82. doi: 10.1111/j.1741-4369.2008.00487.x

Leach, J. M., Scarborough, H. S., & Rescorla, L. (2003). Late-emerging reading
disabilities.Journal of Educational Psychology, @5, 211-224. doi:

10.1037/0022-0663.95.2.211



128

Linan-Thompson, S. & Vaughn, S. (200Research-based methods of reading
instruction for english language learneAlexandria, VA: Association for
Supervision and Curriculum Development.

Lipka, O., Lesaux, N. K., & Siegel, L. S. (2006). Retrospective analyses of thegea
development of grade 4 students with reading disabilities: Risk status andsprofile
over 5 yearsJournal of Learning Disabilities, 39), 364-378.

Logan, S. & Johnston, R. (2009). Gender differences in reading ability and attitudes
examining where these differences lleurnal of Research in Reading,(22
199-214.

MacGinite, W. H., MacGinite, R. K., Maria, K., & Dreyer, L. G. (200Bates-
MacGinite Reading Tests, Fourth Edition, Forms S anldséca, IL: Riverside
Publishing.

Nagy, W., Berninger, V. W., & Abbott, R. D. (2006). Contributions of morphology
beyond phonology to literacy outcomes of upper elementary and middle-school
studentsJournal of Educational Psychology, (@8, 134-147. doi: 10.1037/0022-
0663.98.1.134

Nation, K., Clarke, P., Marshall, C. M., & Durand, M. (2004). Hidden language
impairments in children: Parallels between poor reading comprehension and
specific language impairmeni®urnal of Speech, Language & Hearing
Research, 44), 199-211. doi: 10.1044/1092-4388(2004/017)

Nation, K., & Snowling, M. (1997). Assessing reading difficulties: The validity a
utility of current measures of reading skikitish Journal of Educational

Psychology, 6(8), 359-370.



129

Nation, K., & Snowling, M. J. (2004). Beyond phonological skills: broader language
skills contribute to the development of readidgurnal of Research in Reading,
27(4), 342-356. doi: 10.1111/j.1467-9817.2004.00238.x

National Center for Education Statistics (200d)e Nation’s Report Card: Reading 2009
(NCES 2010-458). Institute of Education Sciences, U.S. Department of
Education, Washington, D.C.

Osborne, J. W., & Waters, E. (2002). Four assumptions of multiple regression that
researchers should always tédtactical Assessment, Research & Evaluation,

8(2). Retrieved fronmhttp://PAREoNIine.net/getvn.asp?v=8&n=2

Ouellette, G., & Beers, A. (2010). A not-so-simple view of reading: how oral vocabulary
and visual-word recognition complicate the st&®gading & Writing, 2@), 189-

208. doi: 10.1007/s11145-008-9159-1

Ouellette, G. P. (2006). What's meaning got to do with it: The role of vocabulary in word
reading and reading comprehensidournal of Educational Psychology, (33,
554-566. doi: 10.1037/0022-0663.98.3.554

RAND Reading Study Group. (200Beading for understanding: Toward an R & D
program in reading comprehensiddanta Monica, CA: RAND.

Ricketts, J., Nation, K., & Bishop, D. V. M. (2007). Vocabulary is important for some,
but not all reading skillsScientific Studies of Reading,(3), 235-257. doi:
10.1080/10888430701344306

Samar, V. J. (2010). [Review of the test Clinical Evaluation of Language Fundasnental
Fourth Edition]. InThe eighteenth mental measurements yearlbdakilable

from http://buros.unl.edu/buras/




130

Sandoval, J. (2010). [Review of the test Woodcock Johnson Test of Achievement, Third
Edition]. In The eighteenth mental measurements yearb®adlable from

http://buros.unl.edu/buras/

Scarborough, H.S. (2001). Connecting early language and literacy to laiegrea
(dis)abilities: Evidence, theory, and practiteS. Neuman & D. Dickinson
(Eds.),Handbook of Early Literacy Research Volum@fg. 97-110). New York:
Guilford Press.

Semel, E., Wiig, E. H., & Secord, W. A. (2008)inical Evaluation of Language
Fundamentals, Fourth Editiortsan Antonio, TX: PsychCorp.

Shadish, W. R., Cook, T. D., & Campbell, D. T. (20@3perimental and Quasi-
Experimental Designs for Generalized Causal InfereBoston: Houghton
Mifflin Company.

Silverman, R., Speece, D. L., Harring, J. R., & Ritchey, K. D. (in prEkgncy Has a
Role in the Simple View of Reading

Spear-Swerling, L. (2004). Fourth graders' performance on a state-ethadaéssment
involving two different measures of reading compreheng&@ading Psychology,
25(2), 121-148.

Speece, D. L., Ritchey, K. D., & Silverman, R. (2006-20R&ading Development and
Response to Instruction in Middle Childho&libcontract to the Learning
Disability Research Center, Kennedy Krieger Institute/Johns Hopkins ndityve
Martha Denckla, M.D., Principal Investigator. Funded by NIH.

Tabachnick, B. G. & Fidell, L. S. (1998)sing multivariate statistics,3ed.New York:

HarperCollins.



131

Tabachnick, B. G. & Fidell, L. S. (2007Ysing multivariate statistics,"5ed.Boston:
Allyn & Bacon.
Tilstra, J., McMaster, K., van den Broek, P., Kendeou, P., & Rapp, D. (2009). Simple but
complex: Components of the simple view of reading across grade lévataal
of Research in Reading, 33, 383-401. doi: 10.1111/j.1467-9817.2009.01401.x
Thompson, B. (2010). [Review of the test Weschler Intelligence Scale for @hildre
Fourth Edition]. InThe eighteenth mental measurements yearb®akilable
from http://buros.unl.edu/buros/.
Trochim, W. M. (October 20, 2006). The Research Methods Knowledge Base 2nd

Edition. from <http://www.socialresearchmethods.netikb/

Troia, G. A., (2004). Phonological processing and its influence on literacy leaiming
C.A. Stone, E.R. Silliman, B.J. Ehren, & K. Apel (Edslandbook of language
and literacy: Development and disordépp. 271-301). New York: The Guilford
Press.

Vellutino, F. R., Tunmer, W. E., Jaccard, J. J., & Chen, R. (2007). Components of
reading ability: Multivariate evidence for a convergent skills modelaudirg
developmentScientific Studies of Reading,(1}), 3-32. doi:
10.1207/s1532799xssr1101_2

Verhoeven, L., & van Leeuwe, J. (2008). Prediction of the development of reading
comprehension: A longitudinal studdpplied Cognitive Psychology, 2207-

423. doi: 10.1002/acp.1414



132

Verhoeven, L., van Leeuwe, J., & Vermeer, A. (2011). Vocabulary growth and reading
development across the elementary school y&arentific Studies of Reading,
15(1), 8-25. doi: 10.1080/10888438.2011.536125

Wagner, R. K., Torgesen, J. K., & Rashotte, C. A. (1988mprehensive Test of
Phonological ProcessindAustin, TX: Pro-Ed.

Weschler, D. (2003\Weschler Intelligence Scale for Children, Fourth EditiSan
Antonio, TX: Pearson.

Wise, J. C., Sevcik, R. A., Morris, R. D., Lovett, M. W., & Wolf, M. (2007). The
relationship among receptive and expressive vocabulary, listening
comprehension, pre-reading skills, word identification skills, and reading
comprehension by children with reading disabilitigsurnal of Speech, Language
& Hearing Research, 5@), 1093-1109. doi: 10.1044/1092-4388(2007/ 076)

Woodcock, R., McGrew, K., Mather, N., & Schrank, F. (200¥®odcock-Johnson Tests

of Achievement, Third Editioftsaca, IL: Riverside Publishing.



