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The Association between Reading Comprehension and Prerequisite Skills for
Children in Poverty

Abstract

The purpose of this study was to investigate the relationship between reading comprehension and the
prerequisite skills typically assessed by a school based speech pathologist with a focus on children
raised in poverty. Based upon previous studies, three hypotheses were developed. First, children from low
socioeconomic status (SES) backgrounds would not perform as well as children from the standardization
sample on norm referenced language tests although the language tests would predict reading
comprehension. Second, decoding would not be as good a predictor of reading comprehension for
children from low SES backgrounds as it is in typically developing children from middle SES backgrounds
because of differences in language ability. Third, processing dependent measures (working memory)
would be more predictive of reading comprehension than nonverbal IQ testing for children from low SES
backgrounds.

Twenty six children between the ages of 7 and 10 years of age participated in this study. All of the
participants were from low SES homes, were receiving instruction in a mainstream classroom, and did not
have an Individualized Education Program. None of the children had a history of hearing, visual,
neurological, emotional or behavioral problems. All participants were tested to evaluate reading
comprehension, word decoding, receptive vocabulary, receptive and expressive language, narrative skills,
cognitive ability and working memory.

Children in this study performed significantly poorer than the standardization sample on all four language
measures which included the Peabody Picture Vocabulary Test, 4th edition, the Clinical Evaluation of
Language Fundamentals, 4th edition, the Narrative Scoring Scheme and Subordinate Index scores of the
narrative task analyzed using the Systematic Analysis of Language Transcripts. Participants achieved
similar scores on the Word Identification and Word Attack subtests of the Woodcock Reading Mastery
Test, Revised, when compared to the standardization sample, while the average score on Passage
Comprehension was below the expected mean. There were positive correlations between reading
comprehension and decoding and language skills. Regression analyses showed that both decoding and
language scores accounted for significant independent variance in reading comprehension beyond either
decoding or language alone. In addition, all cognitive scores were significantly correlated with reading
comprehension. Specifically, the word recall task of the Competing Language Processing Test explained a
much higher proportion of the variance in Passage Comprehension than the Test of Nonverbal
Intelligence, 3rd edition and the Nonword Repetition Task.

These results are consistent with previous studies that show that poverty or low SES has a negative
effect on language skills and that children from low SES families are more likely to experience limited
language and cognitive stimulation from the home environment. Results show that these children have
smaller vocabulary sizes, less complex syntactic knowledge and less sophisticated knowledge of story
structure than normative populations. However, they are able to able to decode within the normal range of
ability. Hierarchical multiple regression analyses showed that language played a more important role in
passage comprehension than shown in previous studies, indicating that their poor reading
comprehension skills are likely due to weaknesses in language skills. Study results also support evidence
that verbal working memory is associated with language and reading comprehension, demonstrating that
both verbal working memory and reading comprehension require efficient allocation of limited resources
for storage and processing. The results of this study suggest that language intervention should be
initiated in an effort to improve reading comprehension for children in poverty.
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ABSTRACT

The purpose of this study was to investigate the relationship between reading
comprehension and the prerequisite skills typically assessed by a school based speech
pathologist with a focus on children raised in poverty. Based upon previous studies, three
hypotheses were developed. First, children from low socioeconomic status (SES)
backgrounds would not perform as well as children from the standardization sample on
norm referenced language tests although the language tests would predict reading
comprehension. Second, decoding would not be as good a predictor of reading
comprehension for children from low SES backgrounds as it is in typically developing
children from middle SES backgrounds because of differences in language ability. Third,
processing dependent measures (working memory) would be more predictive of reading
comprehension than nonverbal 1Q testing for children from low SES backgrounds.

Twenty six children between the ages of 7 and 10 years of age participated in this
study. All of the participants were from low SES homes, were receiving instruction in a
mainstream classroom, and did not have an Individualized Education Program. None of
the children had a history of hearing, visual, neurological, emotional or behavioral
problems. All participants were tested to evaluate reading comprehension, word decoding,
receptive vocabulary, receptive and expressive language, narrative skills, cognitive ability
and working memory.

Children in this study performed significantly poorer than the standardization
sample on all four language measures which included the Peabody Picture Vocabulary
Test, 4th edition, the Clinical Evaluation of Language Fundamentals, 4th edition, the
Narrative Scoring Scheme and Subordinate Index scores of the narrative task analyzed
using the Systematic Analysis of Language Transcripts. Participants achieved similar
scores on the Word Identification and Word Attack subtests of the Woodcock Reading
Mastery Test, Revised, when compared to the standardization sample, while the average
score on Passage Comprehension was below the expected mean. There were positive
correlations between reading comprehension and decoding and language skills.
Regression analyses showed that both decoding and language scores accounted for
significant independent variance in reading comprehension beyond either decoding or
language alone. In addition, all cognitive scores were significantly correlated with
reading comprehension. Specifically, the word recall task of the Competing Language
Processing Test explained a much higher proportion of the variance in Passage
Comprehension than the Test of Nonverbal Intelligence, 3rd edition and the Nonword
Repetition Task.

These results are consistent with previous studies that show that poverty or low
SES has a negative effect on language skills and that children from low SES families are
more likely to experience limited language and cognitive stimulation from the home
environment. Results show that these children have smaller vocabulary sizes, less
complex syntactic knowledge and less sophisticated knowledge of story structure than
normative populations. However, they are able to able to decode within the normal range



of ability. Hierarchical multiple regression analyses showed that language played a more
important role in passage comprehension than shown in previous studies, indicating that
their poor reading comprehension skills are likely due to weaknesses in language skills.
Study results also support evidence that verbal working memory is associated with
language and reading comprehension, demonstrating that both verbal working memory
and reading comprehension require efficient allocation of limited resources for storage
and processing. The results of this study suggest that language intervention should be
initiated in an effort to improve reading comprehension for children in poverty.

Vi
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CHAPTER 1. INTRODUCTION

In 2009, the U. S. government estimated that 43.6 million people, or roughly 14
percent of the population, had an income below the poverty threshold. Among the poor,
children were disproportionately represented with 15.5 million or 20.7 percent under the
age of 18 living in poverty (US Census Bureau Poverty, 2009). This statistic is important
from an educational perspective. According to the 2009 National Assessment of
Educational Progress report (NAEP, 2009), only half of fourth grade children eligible for
free lunch or reduced-price lunch are able to read at or above basic level and among them,
only 17 percent are able to read at or above proficient level. In contrast, 79 percent of
children who are not eligible for free lunch or reduced-priced lunch are able to read at or
above basic level and 45 percent are able to read at or above proficient level.

Research has demonstrated that poverty has a negative correlation with reading
achievement (Cunningham, 2006). As the above statistics clearly indicate, there is a
disparity between the reading achievement of children living in poverty and those from
more affluent families. Children from low socioeconomic status (SES) families are more
than twice as likely to perform more poorly in reading achievement. In addition, children
from low SES families tend to lag behind children from more affluent families in
academic achievement (Neuman, 2006).

When studying children reared in poverty, it is clear that multiple variables may
have a negative influence on reading skills. As a result, it is often hard to find one
specific cause of a reading problem or a direct relationship between poverty and reading
comprehension. Empirical evidence has shown that SES and maternal education are
highly related to reading development (Adams & Ramey, 1980; Dollaghan et al., 1999).
In addition, problems with reading comprehension may be associated with biological and
environmental factors often found in low SES homes including single parent families,
drug use during pregnancy, a negative medical history, and complications of labor and
childbirth including low birth-weight and premature birth (Hooper et al., 1998; Sameroff
et al., 1993; Stanton-Chapman et al., 2004).

Reading Comprehension, Decoding and Language Comprehension

Numerous studies have been conducted to examine the causes of reading
comprehension problems among children from low SES backgrounds. In most cases,
these studies have made comparisons between reading comprehension and those skills
recognized as prerequisites to age-appropriate reading ability. In general, most agree that
reading comprehension demands two different abilities. These are the ability to decode
the written word and to understand what is written using sufficient language
comprehension skills (Gough & Tunmer, 1986; van Kleeck, 2007). Gough and Tunmer
(1986) described the components of reading comprehension in the ‘Simple View of
Reading”. According to the Simple View of Reading, comprehension is comprised of
decoding, and the subsets of decoding which are such variables as letter knowledge and



print awareness. Language comprehension skills are made up of a subset of variables
such as vocabulary and morphosyntactic knowledge. According to this model, reading
equals the product of decoding and language comprehension, where each variable ranges
from 0 to 1 (Gough & Tunmer, 1986; Hoover & Gough, 1990).

Decoding Skills

According to Gough and Tunmer (1986) and Hoover and Gough (1990), the goal
of the beginning reader is to decode the word and access and retrieve the meaning from
the lexicon. However, the goal of the skilled reader is to understand what is read. The
association between isolated word reading or nonword reading and reading
comprehension has been well documented (Catts et al., 2002; Parrila, Kirby & McQuarrie,
2004; Shankweiler et al., 1990). Previous studies have reported that the association
between decoding, language comprehension and reading comprehension changes with
age, demonstrating that decoding skills tend to have greater impact on reading
comprehension in the early grades, while language comprehension skills such as
vocabulary and morphosyntactic knowledge appear to play a more important role in
reading comprehension in middle and high school. In other words, in the early stages of
learning to read, children will depend on decoding skills. Once they understand and are
able to manipulate sound-letter correspondence, letter sequencing and spelling patterns,
children read with automatic and fluent decoding. At this point, often referred to as
the ’reading to learn’ period, language comprehension skills become stronger predictors
of reading comprehension.

The association between decoding and reading comprehension was investigated
by Shankweiler et al. (1999). In their study with 361 children between 7.5 to 9.5 years of
age, word and nonword reading skills were highly correlated with reading comprehension
(=.79 and r=.89, respectively) and language comprehension was also related to reading
comprehension (7=.58). This finding confirmed that for children in the primary grades,
decoding skills have a stronger association with reading comprehension than does
language comprehension.

In a meta-analysis of studies that investigated decoding and reading
comprehension, Gough, Hoover, and Peterson (1996) found that the average weighted
correlations between decoding and reading comprehension were .61, .53, .48 and .39 for
grades 1-2, grades 3-4, grades 5-6 and college, respectively. The average weighted
correlates between language comprehension and reading comprehension
were .41, .50, .72, and .68, for grades 1-2, grades 3-4, grades 5-6 and college,
respectively. These results clearly show that the association between decoding and
reading comprehension weakens with age and that the association between oral language
skills and reading comprehension increases.



Semantic and Syntactic Knowledge

A review of the literature on reading provides a number of studies that describe
reading disorders caused by phonological deficits (Torgesen, 1996). While this link is
clearly established, it seems to have overshadowed the importance of language ability for
reading development. The results of the studies described in this section provide
consistent evidence that limited language and cognitive input due to poverty will often
lead to reading problems (Vellutino & Flecher, 2005). Although decoding is critical to
early literacy, reading comprehension has its roots in spoken language skills. Therefore,
any weakness in spoken language comprehension is likely to have an impact on the
development of reading comprehension. Reading comprehension requires both lower-
order language skills such as word recognition, identifying words, accessing the meaning
of words at the word level, knowledge about syntactic structures at the sentence level,
and higher-order skills such as the connection of sentences, making inferences to fill in
missing information, integrating information, and understanding at the sentence level
(Cain & Oakhill, 2006; Kamhi, 2007; Roth, Speece, & Cooper, 2002; van Kleeck, 2007).

The strong link between vocabulary and reading has been well documented.
Previous studies have found that vocabulary is a significant predictor of decoding and
reading comprehension for typically developing children as well as children with
language impairment (Botting, Simzkin, & Conti-Ramsen, 2006; Catts, Adolf, &
Weismer, 2006; Catts, Fey, Tomblin, & Zhang, 2002; Muter, Hulme, Snowling, &
Stevenson, 2004; Ouelette, 2006; Roth et al., 2002; Seigneuric & Ehrlich, 2005). In a
study with typically developing fourth grade children, Ouellette (2006) examined how
vocabulary and reading comprehension were associated. This study measured
vocabulary breadth, assessing the number of known vocabulary words using receptive
and expressive vocabulary tests, and vocabulary depth, assessing elaborated word
knowledge using definition and synonym tests. Results showed that reading
comprehension scores were correlated with receptive and expressive vocabulary tests and
word definition (=461, r=.362, and r=.504, respectively). In addition to these
correlations, receptive vocabulary, expressive vocabulary, and depth of vocabulary
knowledge scores accounted for 6.1, 4.2, and 12 percent of the variance in reading
comprehension, respectively, after controlling for age, nonverbal 1Q, and decoding.

Roth et al. (2002) examined the relationship between oral language and reading
skills in a longitudinal study of 66 children from kindergarten through second grade.
They found moderate to relatively high correlations between receptive vocabulary and
word definition tests in kindergarten and reading comprehension in grade 1, with »=.38
and .51 and those language tests in kindergarten and reading comprehension in grade 2,
with =.53 and .70, respectively.

Syntactic knowledge also is necessary for reading comprehension. Many studies
have used syntactic awareness tasks in which a child is asked to judge, detect and change
unacceptable sentences to assess understanding. Willows and Ryan (1986) examined the
role of grammatical sensitivity through word reading and reading comprehension with
children in first through third grades. The grammatical sensitivity task required a



participant to respond to the incorrect word in each sentence and change the sentence
with an appropriate word. Even after controlling for age and cognitive abilities,
grammatical sensitivity accounted for seven percent of the variance in reading
comprehension. In a related study, Cain (2007) examined the relationship between
syntactic awareness and reading with 99 8- and 10-year-old children. Two syntactic
awareness tasks (grammatical corrections and word-order corrections) were administered.
The correlation between word-order correction and reading comprehension for the
younger group was 7=.403 and between both word-order correction and grammatical
correction and reading comprehension for the older group was r=.275, r=.382,
respectively.

There are two studies in which morphological awareness was examined as a
predictor of reading comprehension. Deacon and Kirby (2004) examined the contribution
of morphological and phonological awareness to decoding and reading comprehension
longitudinally with 143 second grade children. In their study, even after intelligence had
been entered into the regression equation, morphological awareness at second grade still
accounted for 8, 10 and 7 percent of the variance of reading comprehension at third,
fourth, and fifth grade, respectively. Nagy, Berninger and Abbott (2006) found similar
results with 607 students who were from fourth to ninth grade. In their study, participants
were given morphological awareness tests including the suffix choice test and the
morphological relatedness test. These morphological test scores were significantly
correlated with reading comprehension. The correlation coefficients decreased from
grade 4 - 5, grade 6-7 through grade 8 -9, yielding correlations of 7=.76, r=.65, and =.59,
respectively.

Narrative Skills

Narrative skills demonstrate a higher order of language processing that requires
the integration of linguistic, cognitive, and social skills (Norbury & Bishop, 2003). This
includes the ability to sequence events, to create a cohesive text through the use of
explicit linguistic markers, to convey information, and to understand the cause-effect
relationship (Paul et al., 1996).

Narrative skills share some of the same prerequisite abilities as reading
comprehension (Roth et al., 2002; Westby, 1991). Westby (1991) suggested that narrative
discourse plays an important role in the transition from oral language to written language
since both narrative and written language have similar features in terms of concise
syntactic style, rare and rich vocabulary, and decontexualized language. Success in both
narrative discourse and reading comprehension requires lexical knowledge at the word
level, syntactic and morphological knowledge at the sentence level, cohesive ability to
connect sentence information, inferential ability to provide details not explicitly stated,
and the ability to integrate information at the text level (Paul et al., 1996). Few studies
have examined the direct relationship between narrative and reading comprehension
skills. Snyder and Downey (1991) found that story retelling made a unique contribution
to reading comprehension. Their study of predictors of reading comprehension included



tests of phonological awareness, rapid naming, sentence completion, and narrative skills
including story retelling, inferencing, and probe questions. They tested 93 typically
developing children in early to middle grades (ages 8 to 11 years) and in middle to late
elementary grades (11 to 14 years). For the older group, only the story retelling scores
predicted reading comprehension.

Cain, Oakhill and Bryant (2004) examined the concurrent relationship between
knowledge of story structure and reading comprehension with 102 children at 8, 9 and 11
years of age. A story anagram task was used to have a child arrange sentences in correct
order. The number of sentences given to children varied according to their ages. The
results showed significant correlations between reading comprehension and story
anagram scores at all age groups, =.402 (8 years), 7=.344 (9 years), and =.299 (11
years). In the multiple regression analysis, after controlling for verbal IQ, vocabulary,
word reading and working memory, the story anagram score still accounted for a portion
of the variance in reading comprehension at 11 years of age. In a related literature review
by Oakhill and Cain (2006), story structure understanding was shown to be a strong
predictor of reading comprehension beyond the contribution of vocabulary and verbal 1Q
(for a review, see Oakhill & Cain, 2006).

In a related investigation, Klecan-Aker and Caraway (1997) investigated the
relationship between narrative skills and reading achievement with 80 fourth-grade and
sixth-grade African-American children. The authors measured the participants’ SES
levels using The Four Factor Index of Social Status (FFIS, Hollingshead, 1975). The
average SES level was 40 which means participants were mostly from middle SES homes.
The authors found that story grammar and syntactic complexity were correlated with
reading comprehension, with 7=.37 and r=.33, respectively. As a result of this study and
related investigations, it is evident that knowledge of story structure and the use of
complex sentences have associations with reading comprehension both concurrently and
longitudinally.

Reading Comprehension and Other Cognitive Factors

Nonverbal Intelligence

In addition to the language skills known to be associated with reading
comprehension, a longitudinal study by Catts et al. (2002) explored the relationship
between oral language, cognitive factors, and reading outcomes for 570 children with
language impairment from preschool through fourth grade. They used multiple regression
analyses to examine predictors of word decoding and reading comprehension and found
that nonverbal intelligence at kindergarten was the third strongest predictor of reading
comprehension at second grade and the second strongest predictor of reading
comprehension at fourth grade.



Alloway and Alloway (2010) investigated intelligence and working memory as
predictors of literacy skills including decoding, reading comprehension and spelling.
Ninety eight participants were tested at 5 years of age and retested six years later.
Working memory at 5 years of age was the best predictor of literacy skills. At the age of
10, intelligence explained an additional proportion of the variance in literacy skills.

Working Memory

There is evidence that working memory is associated with reading comprehension
(Cain et al., 2004; Nation, Adams, Bowyer-Crane, & Snowling, 1999). According to the
working memory model by Baddeley (1986, 1998), working memory is multi-component
cognitive system that involves a central executive system, phonological loop, visuospatial
sketchpad, and episodic buffer. The phonological loop, also referred to as phonological
short term memory, is considered to play an essential role when learning new words
because it allows a child to form a stable phonological representation before adding it to
their lexicon. In addition, the phonological loop has a relationship with short-term
memory because both involve temporary storage of information. The phonological loop
typically has been measured using digit-span, word span, or nonword repetition tasks.

A different model of working memory, described as functional working memory,
was developed by Just and Carpenter (1992). This model presents a theoretical model of
storage and processing functions in working memory for language comprehension.
Storage is responsible for the temporary retention of verbal input already processed while
processing refers to the language processing of various verbal inputs. It is a
computational model in which both storage and processing functions of working memory
during comprehension share the same amount of resources from the total amount of
working memory capacity. In other words, the resources for the storage and processing
functions of working memory must be allocated effectively for language comprehension.
If most resources for working memory capacity are allocated to processing, there will be
only limited resources available for storage. The differences found in language
comprehension across individuals may be due to an inefficient regulation of working
memory functions as well as working memory capacity. Studies have shown that people
with poor comprehension tend to use the majority of working memory capacity for
processing. The limited allocation of resources for storage then forces the person to forget
previous information in storage (Daneman & Carpenter, 1983; Montgomery, 2002).

Reading comprehension also requires the allocation of working memory resources
for storage and processing. Regardless of the model used, there is evidence that working
memory plays a role in reading comprehension. In particular, children with reading
comprehension problems are likely to display working memory deficits (Cain, 2006;
Nation et al., 1999; Pimperton & Nation, 2010; Swanson, 1999).

Goff, Pratt and Ong (2005) investigated language, decoding, and working
memory as predictors of reading comprehension with 180 typically developing children
in third grade through fifth grade. They questioned whether working memory predicts



reading comprehension beyond decoding and language skills. They found that after age,
general intelligence, and decoding were entered, language variables accounted for an
additional 9 percent of the variance for reading comprehension, and memory tasks
contributed 2 percent of the variance for reading comprehension. Of the working memory
tasks, short-term visuospatial memory tasks that required participants to touch blocks that
lit up in the same order, and verbal learning and retrieval which required participants to
remember lists of words in any order, contributed independently to reading
comprehension after controlling for age, intelligence, decoding and language skills. The
authors interpreted these results to indicate that verbal learning and retrieval are required
to retain information for a short time, demonstrating how this skill may be related to
reading comprehension.

Cain, Oakhill, and Bryant (2004) attempted to shed light on the role of working
memory in reading comprehension with 102 children who were 8, 9 and 11 years of age.
First, they controlled for well-known factors that influence reading comprehension (i.e.
word decoding, verbal intelligence, receptive vocabulary). After controlling for these
factors, they found that working memory tested using sentence-span and digit span tasks
still accounted for reading comprehension for all three groups. Specifically, they reported
a sentence-span task had a stronger relationship with reading comprehension than a digit
span task. These results indicate that the relationship between working memory tasks and
reading comprehension tends to be stronger when the test stimuli are verbal rather than
digital or visuospatial.

Several researchers have shown that different aspects of working memory skills
are likely to have an association with different reading skills (Cain, 2006; Nation et al.,
1999; Oakhill, Yuill & Parkin, 1986). Phonological working memory has strong link with
decoding skills while tasks that tap simultaneous storage and working memory have a
strong relationship with reading comprehension. These findings have been reported in the
studies for children with reading comprehension. Nation et al. (1999) used three
experiments to compare the working memory skills of 14 children who had reading
comprehension difficulties but no deficit in decoding skills with 15 typically developing
children who had adequate decoding and reading comprehension skills. In the first
experiment, participants were asked to recall short and long words and nonwords. The
results showed that children with reading comprehension problems performed as well as
the control group on the word and nonword repetition tasks. In the second experiment,
the authors examined whether semantic skills influenced word recall abilities and
compared the two groups’ word recall skills on concrete and abstract words. The children
with poor comprehension scored lower than the typically developing children on
vocabulary knowledge. Overall, the results showed that children with poor reading
comprehension were less able to recall abstract words but were no different than the
controls in the ability to recall concrete words. In the last experiment of their study,
children were given two memory span tasks that required simultaneous storage and
processing of verbal and spatial stimuli. In the listening span task, children were asked to
state whether a sentence was true or false and then recall the last words from each
sentence in sets of varying in length. In the spatial span task, children were asked to state
the location of a rectangle in an array of one rectangle and the three squares and then find



the odd shape in a set of three shapes. The children with reading comprehension
problems showed deficits on only the verbal working memory task.

Results from working memory tasks similar to those reported by Nation et al.
(1999) were obtained by Cain (2006). In her study, thirteen children with poor reading
comprehension and no decoding problems were paired with thirteen age-matched
typically developing peers. However, in her study, the two groups were also matched for
vocabulary knowledge. The results showed that children with poor comprehension were
able to recall words regardless of their concreteness or abstractness. Results of this
investigation indicate that children who have difficulties in reading comprehension with
adequate decoding skills appear to have typically developing phonological working
memory skills. However, they demonstrate salient deficits when they are asked to hold
and process verbal information simultaneously.

Repeated studies have documented that working memory contributes to reading
comprehension beyond the contribution of 1Q, language and decoding skills. That is, the
ability to hold and process information is associated with reading comprehension skills
because understanding written material requires the ability to access the lexicon, retrieve
meaning, retain information, process sentences, and integrate information from a
sentence or a whole passage.

Children from Low SES Families

Many studies have shown that children reared in poverty display difficulty in
spoken and written language (Burt, Holm, & Dodd, 1999; Hart & Risley, 1995; Pruitt &
Oetting, 2009; Pruitt, Oetting, & Hegarty, 2010; Terry et al., 2010; Whitehurst, 1997,
Whitehurst & Fischel, 2000). Specifically, children from low SES backgrounds tend to
show poor oral language skills. However, the characteristics of their language skills as
well as their cognitive profile will often differ from children diagnosed with language
impairment. In general, there is evidence that children reared in poverty are more likely
to have language delays affected by environmental factors. In contrast, children with
language impairments show language deficits even though they are surrounded by
appropriate language input and cognitive stimulation (Ginsborg, 2006; Hart & Risley,
1995; Leonard, 1998; Pruitt & Oetting, 2009).

Environmental Factors

Reduced cognitive stimulation, less parental involvement in academics, a limited
home literacy environment represented by the absence of books, limited shared-book
reading with parents, and low expectations for academic achievement with children from
low SES backgrounds may lead to difficulty with reading (Bhattacharya, 2010; Eamon,
2002; Hecht, 2001). Children reared in poverty are also likely to have cumulative risk
factors rather than one risk factor. In a study by Stanton-Chapman et al. (2004) that
included 3-year-old participants from low-income families (N=853), 94 percent of the



children had at least one risk factor and 39 percent were exposed to three or more risk
factors. Results found that as the number of risk variables increased, language
performance measured by Preschool Language Scale-3 (PLS-3; Zimmerman, Steiner, &
Pond, 1992) decreased.

Parental education, specifically maternal educational level is known to influence
child language development (Adams & Ramey, 1980; Dollaghan et al., 1999). For
example, Dollaghan et al. (1999) examined the relationship between maternal education
and early language development with 3-year-old children. After adjusting for ethnicity,
the effect of maternal education was found in language outcomes. Results reported that
mean length of utterance in morphemes (MLUm), the number of different words (NDW),
and total number of words (TNW) differed across three groups that were categorized by
maternal education levels: did not graduate from high school, high school graduate, and
college graduate. Children whose mothers did not graduate from high school did not
differ from those who mothers did graduate from high school in MLUm, NDW, and
TNW. Differences were found between these two groups and the children whose mothers
graduated from college. On the Peabody Picture Vocabulary Test-Revised (PPVT-R;
Dunn & Dunn, 1981), a receptive vocabulary test, the three groups did differ. Children
whose mother had a college degree performed the best, followed by those whose mothers
graduated from high school. Those with mothers who did not graduate from high school
scored the lowest on the PPVT-R.

Given the often limited education of mothers from low SES families,
conversational or interactional style has been studied to determine if differences exist
between mothers or caregivers and their children from low and middle to high SES
backgrounds. The results indicate that mothers from low SES backgrounds are more
likely to use short and imperative sentences, ask fewer questions, and respond less often
to their children than middle to high SES background (Adams & Ramey, 1980; Hart &
Risley, 1995; Hoff-Ginsberg, 1991; Wulbert, Inglis, Kriegsman, & Mills, 1978).

In addition to mother’s educational level, other socio-economic variables
influence children’s spoken and written language. A study by Molfese, Modglin, and
Molfese (2003) examined the role of SES and Home Environment on reading
development in a longitudinal study of children ages 3 through 8 to 10. They used an SES
factor that included parent education, parental occupation, and family income and a
Home Environment factor using educational resources, parental involvement, and
parenting practices. In this study, participants were administered reading tasks at 8 to 10
years of age. They found that the combination of these factors accounted for a greater
percentage of the variance in reading scores at the ages of 8 to 10 than a singular one did.
One particularly interesting finding from this study was that early Home Environment
factors measured at age 3 predicted reading achievement at ages 8-10 better than Home
Environmental factors measured at ages 8-10. This study shows that the early home
environment and SES play an important role in later reading achievement.

Other studies have explored the public literacy environment with children raised
in poverty. An ecological study by Newman and Celano (2001) compared the print



environments of two middle income and two low income neighborhoods. They compared
the number of places to find reading materials, the quantity and quality of signage, the
quality of public places for reading, availability, quantity, and accessibility of preschools,
the quantity and quality of books and computers, the quality of librarians, and availability
to an in-school library. Results indicated that differences between middle and low income
neighborhoods were striking in terms of all resources. Children living in the two middle-
income communities were more likely to have more places to find books, more signs in
good condition, more public places to read books and observe people who were reading,
and more books and a better selection of book collections, more trained and experienced
librarians and more days when a library was open in local preschool and school libraries.
For example, in the places children find books, children from the two middle-income
communities could access 13 titles per every one child in one community and one book
title for every three children in the other, while children from the two low-income
communities could access one title per every 20 children in one community and 300 per
child in the other. Even in school libraries, the middle-income communities had 18.9 to
25.7 books in good to excellent condition per child, while those in low-income
communities had 10.6 to 12.9 books in poor to good condition per child with no books in
good to excellent condition.

The consequence of different levels of exposure to print in home and public
environments may create different opportunities for learning to read for children from
middle and low SES backgrounds. Children who access literacy environments easily and
frequently are more likely to achieve better reading scores. Conversely, children who
receive less exposure to print in either home or public environments may develop reading
more slowly or fail to achieve good reading comprehension.

Language SKkills of Children from Low SES Backgrounds

There is considerable evidence that children from low SES families perform
significantly poorer on vocabulary (Dollaghan et al., 1999; Horton-Ikard & Ellis
Weismer, 2007; Whitehurst, 1997), grammar (Dollaghan et al., 1999), narrative skills
(Myers & Botting, 2008; Peterson, 1994; Shiro, 2003; Whitehurst, 1997), phonological
awareness (Burt et al., 1999) and general receptive and expressive language skills (Locke,
Ginsborg, & Peers, 2002) when compared to their middle to high SES age peers.

A study by Horton-Ikard and Ellis Weismer (2007) investigated vocabulary and
word learning with 30- to 40- month-old African-American toddlers from low and middle
SES families. They found that children from low SES families scored lower than the
middle SES families on standardized receptive and expressive language tests and
spontaneous speech samples. In a similar study, Pruitt and Oetting (2009) investigated
morphological skills using past tense marking with six-year-old African-American
children from low and middle SES backgrounds. Even though they found that children
from low SES backgrounds scored more than one standard deviation below the mean on
the syntax subtests of the Test of Language Development-Primary, Third Edition (TOLD-
P: 3, Hammill & Newcomer, 1997) as well as on the Peabody Picture Vocabulary Test
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(PPVT-III; Dunn & Dunn, 1997), they did not differ on the use of past tense marking
when compared to those from middle SES backgrounds.

In a study by Whitehurst (1997), 594 children from 3 to 6 years of age who were
raised in poverty were administered a battery of language tests including the PPVT-R for
receptive vocabulary, the Expressive One Word Picture Vocabulary Test and Expressive
One Word Picture Vocabulary Test-Revised (EOWPVT; Gardner, 1981, 1990), for
expressive vocabulary, Mean Length of Utterance (MLU), the total number of complex
sentences using narrative samples, and the Word Structure subtest from the Clinical
Evaluation of Language Fundamentals-Preschool (CELF-P; Wiig, Secord, & Semel,
1992) . In this study, children who were 3, 4, and 5 years old had an average performance
that fell below one standard deviation of the mean on the vocabulary test. Approximately
85 percent of the children scored below average on the receptive and expressive
vocabulary tests. However, on the three syntax tests, the 4- and 5-year-old groups’ means
except for MLU of the children at 5 years fell within the average range.

In a similar study, Locke et al. (2002) explored the language development of 240
three to four year-old children reared in poverty in the UK. They found that more than 50
percent of children in poverty scored one standard deviation below the mean on the
CELF-PY*, while they obtained average scores on a general cognitive test, The British
Ability Scales II Early Years (BAS II).

Studies have shown that poverty may also contribute to the lower performance of
children from low SES homes when tested on narrative skills. For example, Shiro (2003)
examined narrative skills using fictional and personal narratives with 113 first and fourth
graders from high and low SES backgrounds in Venezuelan. On the fictional narrative
task, children from high SES backgrounds performed better; however, a similar
performance from both groups was found when using personal narratives. In the study
cited previously by Whitehurst (1997), 4 to 5 year-old children were also asked to retell a
story using the Renfrew Bus Story (Cowley & Glasgow, 1994) which is norm-referenced.
Results showed they scored roughly one standard deviation below the mean on the
Renfrew Bus Story.

A study of the language skills of school-aged children reared in poverty in the UK
was conducted by Myers and Botting (2008). They examined the language skills of 36
11-year olds using the British Vocabulary Scales (BVS; Dunn et al., 1997), the Test of
for Reception of Grammar-2, (TROG-2; Bishop, 2003), and Recall of Narrative
Instrument (Bishop, 2004). Results showed that children from low SES backgrounds
differed from the test standardization sample on immediate narrative story retelling, with
an average standard score of 93.4 (=-2.471, p=.019) while they did not differ on
narrative recall within 30 minutes, with an average score of 95.1 (=-2.016, p=.052).

In summary, children from low SES homes are more likely to show weaknesses in
language skills from preschool through school age. Even though research has
demonstrated that there is no single direct causal relationship between poverty and
language disorders, various environmental and biological factors appear to have a
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negative effect on language development for children who are raised in poverty. These
language problems appear to accumulate and result in reading problems in school (Terry
et al., 2010; Whitehurst & Fischel, 2000).

Reading Skills of Children from Low SES Backgrounds

According to reading studies, half of the number of children from low SES
backgrounds fails to read at the basic level. The home environment associated with
poverty and an insufficient literacy environment in the community may have a reciprocal
relationship, influencing oral language development and in turn, reading development.
Research evidence indicates that children who live in poverty perform below the national
average on preliteracy skills including print awareness, letter knowledge and
phonological awareness, all of which play critical roles in reading development (Barone,
2006; Dodd & Carr, 2003; Justice & Ezell, 2001). Mothers with a limited educational
background may not provide an optimal reading environment that includes activities such
as shared book reading, access to books, and frequent activities with books. When
children have only limited experiences with literacy before they begin preschool or
kindergarten, they are more likely to experience reading failure in school.

Lonigan et al. (1999) investigated the emergent literacy skills of preschool-age
children from low and middle SES backgrounds and found that the children from low
SES backgrounds showed poorer performance on emergent literacy tasks including letter
name knowledge and concepts about print. A similar study conducted by Dodd and Carr
(2003) with 83 children ranging from 4:11 to 6:4 in age from low and high SES
backgrounds noted that the children from high SES homes performed better on letter
production, letter-sound recall, and letter-sound recognition than those from low SES
homes.

In a study of phonological awareness skills with children ranging between 46 to
58 months of age from low and high SES families, Burt, Holm, and Dodd (1999) reported
that the children from low SES families performed poorer than those from high SES
families on all tasks including alliteration, rhyme awareness, phoneme isolation,
phoneme segmentation, and syllable segmentation.

In general, early literacy studies demonstrate that children who are raised in
poverty face emergent literacy problems that are likely to grow into academic difficulties
with reading acquisition. There is evidence that reading problems in the early school
years grow into reading failure, with a gap between the children from low SES homes
and the average to above average reader (Catts, Bridges, Little, & Tomblin, 2008; Francis,
Shaywitz, Stuebing, Shaywitz, & Flecher, 1996).

Studies of literacy development with school-age children are consistent with those
of younger children. Duncan and Seymour (2000) examined emergent literacy and
decoding skills with 162 4 to 7 year old children from high and low SES families.
Performance on letter knowledge and decoding including word reading and nonword
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reading differed in favor of children from high SES families. In a study examining the
extent to which duration of poverty has an impact on reading development, Najman et al.
(2009) administered the word decoding task from the Wide Range Achievement Test
(WRAT) to children who were exposed to poverty on a scale from never to several
periods across 14 years. They found that children who were exposed to poverty only one
time scored below average on the WRAT, and as the frequency of experiences with
poverty increased, the mean score on the WRAT decreased from 101.53 (never
experienced poverty) to 96.40 (experienced poverty 3 to 4 times).

Myers and Botting (2008) explored the reading and oral language skills of 11-
year-old children reared in poverty. Children from low SES homes performed below the
average on standardized reading tests, with 58 percent of the children falling below 1
standard deviation from the mean on one or more of the reading tests. Among the total
participants, 28 percent scored below 1 standard deviation from the mean on the word
decoding and reading comprehension tests and 11 percent scored below 1 standard
deviation from the mean on decoding alone. However, in this study, 50 percent of the
children were enrolled in special education, and 19 percent received extra support from
school. When considering the characteristics of this population, the poor performance on
reading tasks may be, at least in part, attributed to cognitive deficits rather than solely
environmental factors.

Hacht and Greenfield (2002) investigated the reading skills of 170 children from
low income homes in first grade and in third grade. Results showed that children living in
poverty obtained an average standard score of 84.3 and 85.5 on the Letter-Word
Identification subtests of the Woodcock-Johnson Test of Achievement-Revised (WJTA-R)
in first and third grades, respectively, and 85.5 and 88.7 on the Passage Comprehension
subtest from the WJTA-R in first and third grades, respectively. Children reared in
poverty also experienced more difficulty with vocabulary when compared to their reading
skills, with average standard scores of 78.4 and 76. 5 on the Peabody Picture Vocabulary
Test-Revised (PPVT-R; Dunn & Dunn, 1981) in first and third grades, respectively.

Cognitive Skills of Children from Low SES Backgrounds

Issues related to cognitive development associated with poverty have been well
documented (Barajas et al., 2008; Brooks-Gunn & Duncan, 1997; Korenman, Miller, &
Sjaastad, 1995; Najman et al., 2009; Sirin, 2006; Washington, 2001). Research has shown
that even after controlling for maternal education level, and maternal IQ, family income
influences both cognitive and academic achievement.

Duncan, Brooks-Gunn, and Klebanov (1994) conducted a longitudinal study
supported by the Infant Health and Developmental Project (IHDP) to examine cognitive
and language abilities of children in poverty. As part of this project, they investigated the
association between poverty and intelligence with children who were 5 years of age.
Poverty was categorized according to the duration of poverty: persistent poor, episodic
poor and never poor. Cognitive outcome was measured by the Wechsler Preschool and
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Primary Scale of Intelligence (WPPSI, Wechsler, 1967), with scores for verbal 1Q,
performance 1Q, and full scale of 1Q. They found that children from persistent poverty
scored an average 9 points lower than those whose families never experienced poverty
even after controlling for factors such as maternal education, and maternal 1Q.
Furthermore, even among children who experience poverty persistently or episodically,
children who experienced persistent poverty scored an average 4 points lower than those
who experience poverty for some period in their life on IQ test.

In a similar study by Najman et al. (2009) the effect of duration of poverty on
cognitive development was examined. The authors followed children from pregnancy to
14 years of age and counted the frequency of exposure to poverty. At the beginning of the
study, a total 7223 pregnant women participated. This total dropped to 3799 participants
(53% of the original pool) when children were evaluated at 14 years of age. Family
income was used as the SES indicator and was obtained at the child’s birth, 6 months, 5
years, and 14 years of age. Cognitive outcome was measured using the Raven’s Standard
Progressive Matrices (Raven, 1989). Results showed that children from low income
homes differed significantly from those who were never poor at all stages. Children from
low income homes obtained scores ranging from 96 to 98 whereas children who never
experienced poverty obtained scores ranging from 101.20 to 101.51. Additionally, the
more frequently a child experienced poverty, the lower the score on the Raven’s test with
a reduction of 2.19 points for every additional poverty experience. This finding suggests
that persistent poverty is detrimental to cognitive development.

Studies have also found that poverty influences children’s cognitive growth and
development (Bradley & Corwyn, 2002; Hackman & Farah, 2009; NICHD, 2005). These
studies show that children from low SES families are more likely to lack cognitive
stimulation, adequate nutrition, medical care, access to learning materials, spend less time
with parents, and experience low quality care and educational facilities. As a result, even
though they may seem to catch up to their peers from middle to high SES families on
basic letter knowledge at the entry to kindergarten because of educational support of
school, the gap between word knowledge, reading, and academic achievement tends to
widen (Denton, West & Watson, 2003).

Turkheimer et al. (2003) examined the role of genetics and environment on the
intelligence of 7 year-old children who were from low and middle to high SES
backgrounds. The authors analyzed data from the National Collaborative Perinatal
Project that included 59,397 children as participants. They found that environment
accounted for the greatest proportion of the variance in the intelligence of children from
low SES backgrounds. Conversely, genetics better explained intelligence in children from
middle to high SES backgrounds. It may be that environmental factors are more likely to
influence the cognitive development of children reared in poverty, while for children who
receive sufficient cognitive stimulation from their environment, genetics appears to
influence intelligence.

In 1996, Fazio, Naremore, and Connell (1996) examined the development of
language and cognitive skills with 34 children from low income homes. In a longitudinal
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study from kindergarten to second grade, participants were divided into three groups
according to language and cognitive skills: children with a language problem alone,
children with language and cognitive problems, and children with typical development.
All participants were administered a nonverbal cognitive test as measured by the
Columbia Mental Maturity Scale (CMMS, Burgeister, Blum, & Lorge, 1972) at
kindergarten and second grade. The nonverbal cognitive abilities of all three groups
improved from kindergarten through second grade. Specifically, the group of children
with language and cognitive problems obtained a mean score of 75.80 ranging from 70-
84 on the CMMS test at kindergarten. This group’s mean score improved to 94.10 by
second grade. This score fell within one standard deviation from the mean even though it
was still below the mean. The mean scores for the other two groups on the CMMS also
improved from 91.33 to 100.83 for children with language problems only, and from
98.93 to 110.83 for children with typical development. The authors explained that
children raised in poverty are likely to show disadvantages on cognitive development
measures due to limited experience. However, as a result of formal instruction in school,
cognitive development may be enhanced and result in improved test scores.

The literature indicates that cognitive skills are related to reading comprehension.
Studies of children with language impairment show clear evidence that intelligence,
usually measured through nonverbal intelligence tests, predicts reading comprehension
with moderate to high correlations (Catts et al., 2002, 2006). Children from low SES
backgrounds tend to show below average scores on standardized intelligence tests,
although they fall within normal range. Furthermore, several studies provide evidence
that children from low SES backgrounds do not differ from those from middle to high
SES backgrounds on working memory tasks which are strongly related to the ability to
learn language.

Working Memory SKkills of Children from Low SES Backgrounds

Studies have shown that children from low SES families are more likely to be
over-identified as having a language or learning disorder when assessed by standardized
tests (Roseberry-McKibbin, 2008). Campbell et al. (1997) suggested that processing-
dependent measures such as the Nonword Repetition Task (NRT) or Competing
Language Processing Task (CLPT) may serve as an alternative means to assess the
language abilities of children from linguistically and culturally diversity groups and low
SES backgrounds. These processing-dependent measures are not as reliant upon prior
knowledge and may differentiate children with language impairment from typically
developing children (Laing & Kambhi, 2003).

Few studies have investigated the working memory skills of children from low
SES homes. Engel, Santos and Gathercole (2008) explored working memory and
language skills with 40 6- to 7-year-old children from low SES and high SES
backgrounds. This study provided clear evidence that the two groups showed a similar
performance on working memory tasks even though the children from low SES
backgrounds obtained significantly lower scores on expressive and receptive vocabulary
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tests. In contrast, some researchers have found that children from low SES backgrounds
also have delayed development in working memory when measured by digit span or
nonword repetition. In a study by Burt et al. (1999), 57 participants from low and upper-
middle SES homes who ranged in age from 46 to 58 months were administered the
Nonword Repetition Task. Children from low SES backgrounds obtained significantly
lower scores than those from high SES backgrounds.

The suggestion that processing-dependent measures do not depend on prior
knowledge was also explored in studies that investigated the working memory skills in
linguistically and culturally diverse groups. Campbell et al. (1997) investigated whether
processing-dependent measures including the NRT and CLPT might provide an unbiased
measure of processing with 158 boys ranging from 11 to 14 years of age from both
cultural majority and minority homes. They found that the participants did not show
differences on processing-dependent measures, even though the cultural majority children
outperformed the cultural minority children on knowledge-dependent measures including
the Oral Language Scale from the Woodcock Language Proficiency Battery-Revised
(Woodcock, 1991).

In a related study, Rodekohr and Haynes (2001) examined working memory skills
using the NRT and CLPT and language ability using a standardized test of expressive and
receptive language, the TOLD-2P, with 40 African-American and White children. The
mean age of the participants was 7 years and 2 months. In this study, results indicated
that there were no significant differences on the two working memory tasks between the
groups while the typically developing White children obtained significantly higher scores
than typically developing African-American children on the standardized language test.

As a result of studies with children from differing SES or cultural backgrounds, it
remains unclear whether typically developing children from low SES homes are
comparable to their peers from middle to high SES families on working memory tasks
using the NRT and/or the CLPT. However, most investigations have found that
processing tasks do not show a bias against children from poor or minority backgrounds.

Present Study

A large number of studies have explored various predictors or correlates of
reading comprehension with children from low SES homes. However, there have been
very few studies that have investigated those factors that are likely to be assessed by a
school speech-language pathologist. Little is known about the relationship between
reading comprehension and the known language, decoding, cognitive and processing
correlates of reading ability with school-aged children from low SES families.

In particular, no studies have investigated how strengths or weaknesses in these

skill areas might differentially affect reading comprehension. For this reason, this study
investigated the relationship between reading comprehension and 1) decoding skills, 2)
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receptive and expressive language skills including narrative ability, 3) cognitive skills,
and 4) working memory with children from low SES backgrounds.

As aresult, it is hoped that this investigation might assist school based speech-
language pathologists in deciding what assessments to use when testing children from
low SES homes and how the results of these assessments might assist in the design of
interventions for reading comprehension.

Based upon the results of previous studies that investigated reading development
with children from a variety of SES backgrounds, the following three hypotheses were
developed,

(1) Children from low SES backgrounds would not perform as well on standardized tests
of language as the children from the test standardization sample. However, language
skills will show a strong relationship with reading comprehension.

(2) Decoding ability would not be as good a predictor of reading comprehension for
children from low SES backgrounds as it is for typically developing children from
middle SES backgrounds because of differences in language abilities.

(3) Processing-dependent measures (working memory) would be predictive of reading

comprehension with children from low SES backgrounds and will contribute more to
reading comprehension than nonverbal 1Q.
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CHAPTER 2. METHOD

Participants

Twenty-six children (11 boys and 15 girls) between the ages of 7 and 10 years of
age participated in this study (M=9.0, SD=10.7). The children were all enrolled in the
same elementary school and participated in an after school program called SOAR, from
which they were recruited. The school that these children attended was a public school in
Knoxville, TN where 69 percent of the students were eligible for the free lunch or
reduced-price lunch program, 47 percent of the students were African-American, 28
percent of the students were Hispanic and 25 percent of the students were Caucasian.

All of the participants met several inclusion criteria. First, all participants were
from low socio-economic status (SES) homes. Determination of low SES was based on
their participation in the free or reduced-price lunch program at school. Second, all
participants were receiving instruction in a mainstream classroom and did not have an
Individualized Education Program (IEP). In other words, all were considered typically
developing children in their school. Third, none of the children had a history of known
hearing, visual, neurological, emotional or behavioral problems.

The participants in the study represented four ethnic groups: 16 African-American,
7 Hispanic, 1 Caucasian, and 2 other.

Procedures

All participants were tested to evaluate reading comprehension, word decoding,
receptive vocabulary, receptive and expressive language, narrative skills, cognitive ability
and working memory. The tests that were used are as follows:

Reading Tests

Reading comprehension. Reading comprehension was measured using the
Passage Comprehension subtest of the Woodcock Reading Mastery Test, Revised
(WRMT-R; Woodcock, 1987). The Passage Comprehension subtest of the WMRT-R
uses a cloze procedure and measures reading comprehension ability. Participants were
asked to read a sentence or short passages and supply one word that had been deleted.

Decoding skills. Decoding skills were tested using word recognition and
nonsense word recognition. The word recognition and word attack tasks were taken from
the Word Identification and Word Attack subtests of the Woodcock Reading Mastery
Test-Revised (Woodcock, 1987). In the Word Identification subtest, the child was asked
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to read a word orally. The Word Attack subtest requires a child to read non-words. This
subtest assesses phonetic decoding abilities. In order to examine the relationship between
decoding and reading comprehension, the standard scores from each of the two decoding
tasks were used. In addition, for the multiple regression analysis, the decoding score
served as an independent variable. This score was a composite score of the Word
Identification and Word Attack subtests.

Language Tests

Receptive vocabulary skill. Receptive vocabulary skills were measured using the
Peabody Picture Vocabulary Test, 4th edition (PPVT-4; Dunn & Dunn, 2007). This is a
standardized language test which is commonly used in a clinical setting. Participants
were told a word and asked to identify the meaning of the word from a set of four
pictures.

Receptive and expressive language skill. Language skills were measured using
Core Subtests of the Clinical Evaluation of Language Fundamentals, 4th edition (CELF-4;
Semel, Wiig, & Secord, 2003) The CELF-4 is a standardized, norm-referenced test of
receptive and expressive language designed to assess vocabulary, semantic relations and
morpho-syntax.

The Core Subtests battery varies by age. For children who are 7 to 8 years of age,
the battery includes the following subtests: Concepts and Following Directions to assess
receptive language, Word Structure, Recalling Sentences, and Formulated Sentences to
assess expressive language. For children who are 9-10 years of age, the battery includes:
Concepts and Following Directions, and Word Classes to assess receptive language, and
Recalling Sentences, Formulated Sentences, and Word Classes to assess expressive
language. Scores from the Core Subtests were combined and converted into standard
scores with a mean of 100 and standard deviation of 15.

Narrative skill. Narrative skills were measured using a story retell procedure.
From first through fourth grade the following books were used: first grade - Where Are
You (Mayer, 1969), second grade -Pookins Gets Her Way (Lester, 1987), third grade - 4
Porcupine Named Fluffy (Lester, 1986), and fourth grade - Doctor DeSoto (Steig, 1982).
To administer the story retell task, the children were asked to listen to an audio-taped
verbal narration of the stories while looking at a book. The children were then asked to
tell the story using their own words. The participants’ narrative samples were audio- and
video- recorded for transcription and analysis.

The narrative samples were transcribed using the Systematic Analysis of
Language Transcripts (SALT: Miller & Chapman, 2008). The SALT program provides a

19



narrative analysis system that includes the Narrative Scoring Scheme and Subordinate
Index to assess story grammar and sentence structure.

The Narrative Scoring Scheme (NSS) is an index of a child’s ability to coherently
organize a story. This scoring procedure consists of the following seven story
characteristics: introduction, character development, mental states, referencing, conflict/
resolution, cohesion, and conclusion. To evaluate responses of each category, a 0 to 5-
point scoring system was employed: Score of 5 is a proficient response, score of 3 is an
emerging or inconsistent, and score of 1 is a minimal or immature. Scores of 2 and 4 are
used for intermediate performance. Score of 0 is poor performance including various
errors. The scores for all seven categories were combined into a total composite score
with the highest possible score being 35.

The Subordination Index (SI) is an index of syntactic complexity. Narrative
samples were segmented into a C-unit which is one main clause or with subordinate
clauses. The SI score was calculated by a ratio of total number of clauses (main and
subordinate clauses) to the number of utterances (c-unit). Main clauses can stand by
themselves, but subordinate clauses are dependent and have to be attached with main
clauses.

To determine the interrater reliability of the narrative sample analyses, thirty
percent of the participants’ narrative samples, two in each grade, were randomly selected
and scored by a second trained listener. Cohen’s Kappa was performed to determine
consistency among the raters. The interrater reliability for the raters was found to be .856
(p <.001), which means the two raters showed relatively high level of agreement on the
transcripts.

Cognitive Tests

Nonverbal intelligence. All participants were administered the Test of Nonverbal
Intelligence, 3rd edition (TONI-3; Brown, Sherbenou & Johnsen, 1997). In this test of
nonverbal cognitive ability, each participant was asked to solve problems involving
analogies or classification.

Working memory tasks

Nonword Repetition Task (NRT). The NRT used in this study was developed by
Dollaghan and Campbell (1998) and consists of a set of 16 nonsense words that vary
from one to four syllables in length with four items at each syllable length. All syllables
begin and end with a consonant, creating the following syllable shapes: CVC (one-
syllable), CVCVC (two-syllable), CVCVCVC (three-syllable), and CVCVCVC (four-
syllable). There are a total of 96 phonemes assessed in the task. In the NRT, none of
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syllables are meaningful in English in order to reduce the effect of prior vocabulary
knowledge. Consonants clusters and late developing consonants are also not used to
reduce articulatory difficulty. Only tense vowels are used and the consonants and vowels
in each word are used only one time.

The NRT stimuli were audio-recorded by an adult female speaker using a digital
voice recorder. The task was administered to participants individually. Participants
listened to the stimuli in a quiet room. Before presenting the stimuli, participants were
given the following direction, “Now you will hear some made-up words. Say them after
me exactly the way that I say them.” Each stimulus was presented only one time.
Participants’ responses were audio-recorded for transcription and scoring.

Scoring followed the system by Dollaghan and Campbell (1998). The percent of
correct phoneme productions for each syllable and across the total set of nonsense
syllables were scored. Phoneme substitutions and omissions were scored as incorrect, but
phoneme distortions and additions were scored as correct.

To determine the reliability, twenty percent of the participants’ responses were
randomly selected and transcribed and scored by a second trained listener. Reliability was
rated at the phoneme level. Phoneme by phoneme percentage of agreement for judgments
of correctness on the NRT was 97. 9 percent.

Competing Language Processing Task (CLPT). The CLPT used in this study
was developed by Gaulin and Campbell (1994) and consists of 42 simple sentences made
up of three words. The participants were asked to judge the veracity of 42 sentences and
to recall the last word of each sentence. The task contains two groups at each of six
difficulty levels. Difficulty levels are defined by the number of statements to be judged
and the number of words to be recalled. For example, at Level 1, one sentence is
presented to be judged and one word recalled. At level 6, six sentences are presented to
be judged and the last six words recalled.

The CLPT stimuli were audio-recorded by an adult female speaker using a digital
voice recorder. The task was presented to participants individually. Participants listened
to stimuli in a quiet room, with the following instructions, “/ am going to read you some
true and false sentences. After each one I want you to say “yes” or “no.” After we have
done a group of sentences I will ask you to tell me the last word of each sentence in that
group. Don’t worry about getting them in the right order. As we go on, the groups will
have more sentences. It will get hard and you won’t be able to ask any questions, but I
want you to keep on trying to do the best you can. Remember to say “yes” or “no” after
each sentence. Then when I ask you, please say the last word of each sentence you just
heard. Do you understand? Let’s try some for practice.” Each stimulus was presented
only one time. Before they began the test items, they were given examples to ensure that
all participants understood the task.

21



Participants’ responses were recorded onto the scoring sheet and included the
percentage of sentences responded to correctly, whether the sentence was true or false,
and the percentage of words recalled correctly. All responses were audio-recorded for
transcription and scoring.

To determine reliability, twenty percent of the participants’ responses were
randomly selected and transcribed and scored by a second trained listener. The
percentage of agreement for words recalled on the CLPT was 100 percent.

General Procedures

The test order was randomly assigned to each participant. In order to examine the
relationship between reading comprehension, standard scores were used if the tests
provided a standard score with a mean of 100 and a standard deviation of 15. Standard
scores were available for Passage Comprehension, Word Identification, Word Attack,
PPVT-4, CELF-4, and TONI-3 administrations. The Narrative retelling tasks that
produced NSS and SI scores, the NRT and the CLPT are not standardized so raw scores
were used. For the analysis of correlations and multiple regressions, the raw score for
Passage Comprehension was used when the other variables were raw scores. In addition,
when the raw scores were used in statistical analysis, age was controlled.

Four of the children were unable to complete all of the tests, so there are 8

missing values from a total of 234 values: two missing values on the CELF, two missing
values on the PPVT-4, and two missing values on the NRT and the CLPT.
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CHAPTER 3. RESULTS

Cognitive Skills

The mean score, standard deviation and range for the nonverbal intelligence test
are presented in Table 1. The average scores for the children in the study fell within one
standard deviation of the mean for their age on nonverbal intelligence as measured using
the Test of Nonverbal Intelligence Test (TONI-3), with an average standard score of
91.17 (range 75-133). However their average standard score was below the mean of 100.
The boxplot in Figure 1 illustrates the range of scores of the TONI-3, demonstrating that
the middle 50 percent of children in the study received a standard score of between 83.75
and 95, with the median score of 89.50. In the boxplot, the x axis represents the
participants, and the y axis represents the standard scores for the TONI-3. It also shows
the two outliers representing two children who obtained standard scores of 124 and 133.

To compare the participants with the standardization sample, independent one-
sample t-tests were used. For the standardization sample, the test mean is equal to 100
and the standard deviation is 15. The independent one sample #-tests showed that children
in this study scored significantly lower on TONI-3, in comparison to the standardization
sample, with =-3.349, p=.002. Cohen’s d was calculated to measure the size of the
difference between the current sample and the standardized sample of the normed tests.
The moderate difference between children in this study and the standardization sample
from the TONI-3, with d=-.612.

Language Skills

The mean score, standard deviation and range for the PPVT-4, CELF-4, the
Narrative Scoring Scheme (NSS) and the Subordination Index (SI) are presented in Table
2. On the Peabody Picture Vocabulary Test (PPVT-4), the participants mean score of
90.57 (range 64-123) was below average but within one standard deviation of the mean
of the standardization sample. As can be seen in Figure 2, the middle 50 percent of
children in the study received standard scores of between 80.25 and 99.75 on the PPVT-4.
On the Clinical Evaluation of Language Fundamentals-4 (CELF-4), the children achieved
an average score of 83.54 (range 42-126) which is more than one standard deviation
below the mean. As can be seen in Figure 2, the middle 50 percent of children in the
study obtained standard scores between 66 and 101.50 on the CELF-4.

An independent one samples #-test indicated children who live in poverty scored
significantly lower on the PPVT-4 and CELF-4 when compared to the standardization
sample, with =-3.083, p=.005 and /=-3.572 and p=.002, respectively. Cohen’s d was
calculated to measure the size of the differences in PPVT-4 and CELF-4. Large effect
sizes were found on the CELF-4, with Cohen’s d = -.858 while the PPVT-4 had a
medium effect size (d=-.622).
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Table 1. Nonverbal intelligence scores

Assessment  Mean SD Range t D

TONI-3 91.15 13.00 75-133 -3.469 .002

-.630

Note. TONI-3: Test of Nonverbal Intelligence -3.
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Figure 1. Performance on the TONI-3
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Table 2. Language scores

Assessment  Mean SD Range t P d

PPVT-4? 90.75 14.70 64-123 -3.08 .005 -.858
CELF-4*° 83.54 22.28 42-126 -3.572 .002 -.622
NSS® 17.27 4.90 7-25 -6.730 <0.001 -1.330
SI° 1.24 .19 96-1.59 -1.980 .048 -.372

Notes. PPVT-4: Peabody Picture Vocabulary Test-4; CELF-4: Clinical Evaluation of
Language Fundamentals-4; NSS: Narrative Scoring Scheme; SI: Subordinate Index.
*Standard score; ®Raw scores.
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Figure 2. Performance on the PPVT-4 and CELF-4
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The Narrative Scoring Scheme (NSS) and the Subordination Index (SI) are
measures of story retelling skills and are not standardized. The Systematic Analysis of
Language Transcripts (SALT: Miller & Chapman, 2008) program provides a dataset for
comparing the results for children between 4 to 10 years of age. To compare the results
from this study, narrative samples from children ranging from 7;4 to 10;0 years of age in
the SALT database were selected. From the database, the average score of 23.28 with a
standard deviation of 4.32 on the NSS and the average score of 1.30 with a standard
deviation of 0.14 on the SI were used to compare to the children in this study. Both the
NSS and SI scores for the children in this study were significantly lower than those of
scores from the dataset samples (=-6.730, p<.001 for NSS and /=-1.980 and p=.048 for
SI). A large effect size were found on the NSS, (d = -1.330), while SI had a small effect
size (d=-.372). Figures 3 and 4 display the mean scores from the NSS and SI, showing
that there was clear difference between participants in this study and the dataset from the
SALT on the NSS and a slight difference between those two groups on SI.

To investigate the variability of language scores for the participants in this study,
performance on the following four language tests was analyzed: 1) the PPVT-4, 2) the
CELF-4, 3) the NSS, and 4) SI. On the PPVT-4, 67 percent of the children fell at or
above one standard deviation from the mean while 33 percent of children obtained scores
one standard deviation below the mean. On the CELF-4, 46 percent of the children
obtained a score at or above one standard deviation from the mean while 54 percent of
the children fell one standard deviation below the mean. Of this group, 25 percent of the
children scored two or more than two standard deviations below the mean of the CELF-4.
Forty-six percent of the children fell within the normal range on the NSS, and 58 percent
scored at or above 1 standard deviation below the mean on the SI. However,
approximately half of the children in the study fell one standard deviation below the
mean on the NSS (54 percent) and the SI (42 percent).

Table 3 shows the percentage of children by standard deviation from the mean.
On the PPVT-4 and CELF-4, four percent of children obtained scores one standard
deviation above the mean. Sixty-three percent of children fell within one standard
deviation of the mean on the PPVT-4 and forty-two percent of children obtained scores
within one standard deviation of the mean on the CELF-4. In contrast, on the PPVT-4,
thirty-three percent of children fell one standard deviation below the man as did and fifty-
four percent of children on the CELF-4. On the narrative tasks, forty-six percent of
children scored at or above one standard deviation of the mean on the NSS as did fifty-
eight percent of children on the SI. Among the twenty-six children, four scored one
standard deviation below the mean on all of the language tests (PPVT-4, CELF-4, NSS
and SI) and two children scored 2 standard deviations below the mean on all of the
language tests (PPVT-4, CELF-4, NSS and SI). Eight children fell one standard deviation
below the mean on both of the standardized tests, the PPVT-4 and CELF-4. Figure 5 is a
cumulative bar chart, showing that children in this study demonstrated more difficulty on
the CELF-4 and NSS than the PPVT-4 and SI.
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Figure 3. The average score of the NSS for this study and from the SALT database

27



1.5

1.25

this study sample in SALT

Figure 4. The average score of the SI for this study from the SALT database
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Table 3. Test performance by standard deviation on the language tests

SD PPVT-4 CELF-4 NSS SI

1SD above the mean 4% 4% 0% 12 %
Within 1SD 63 % 42 % 46 % 46 %
1SD below the mean 25 % 29 % 19 % 27 %
2 SD below the mean 8% 25% 35% 15 %

Notes. PPVT-4: Peabody Picture Vocabulary Test-4; CELF-4: Clinical Evaluation of
Language Fundamentals-4; NSS: Narrative Scoring Scheme; SI: Subordinate Index.

100 -
80 -
X 60 - m 1sd above
W within 1sd
1 sd below
40 -
M 2sd below
20 -
O .
PPVT CELF NSS Sl

Figure 5. Test performance by standard deviation on the language tests

Notes. PPVT: Peabody Picture Vocabulary Test-4; CELF: Clinical Evaluation of
Language Fundamentals-4; NSS: Narrative Scoring Scheme; SI: Subordinate Index.
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Reading Skills

Table 4 shows the mean score, standard deviation and range of the Word
Identification, Word Attack and Passage Comprehension subtests of the Reading Mastery
Test-Revised (WRMT-R). Children performed at average levels on the Word
Identification and Word Attack subtests WRMT-R. They had an average score of 100.54
(range 73-116) for the Word Identification and 102.31 (range 75-125) for the Word
Attack subtests. The children, however, fell below the average on the Passage
Comprehension of the WRMT-R, with an average standard score of 93.31 (range 69-109).
Figure 6 shows that the middle 50 percent of children obtained standard scores between
92.75 and 112.25 on Word Identification and between 93.75 and 112 on Word Attack .
On the Passage Comprehension task, the middle 50 percent of children achieved standard
scores between 85.75 and 101.00.

As can be seen in Table 4, there were no differences in the Word Identification
and Word Attack subtest scores from the WRMT-R where the children’s mean scores
were equal to the mean of the standardization sample. However, the participants in this
study obtained significantly lower scores than did the standardization sample on the
Passage Comprehension of the WRMT-R (1=-3.084, p=.005), with a medium effect size
(d=-.526).

Working Memory Skills

Scores from the NRT and CLPT working memory tasks are not standardized so
they were compared to the mean scores of children from the studies by Archibald and
Gathercole (2006), Coady, Evans, and Kluender (2010), Estes, Evans, and Else-Quest
(2007) and Montgomery and Evans (2009).

Table 5 displays the performance results from the NRT and CLPT in this study
and Table 6 shows the comparison of scores from this study to previous studies. The
mean ages of participants in the previous studies ranged from 8.10 to 9.7 compared with
the mean age of children in the current study which was 9.1. Children in the current study
exhibited a similar performance on the NRT to those groups from previous studies. In
contrast, scores on the CLPT in the current study were lower than all groups in previous
studies which provided the mean and standard deviations.

Figure 7 and Figure 8 illustrate the comparison of scores from this study and
previous research.

In sum, children in this study performed more poorly on tests of nonverbal
intelligence, receptive vocabulary, receptive and expressive language, story retelling, and
passage comprehension when compared with the standardization samples. However,
children in this study did not differ from standardization samples on Word Identification
and Word Attack assessments.
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Table 4. Reading scores

Assessment Mean SD Range t D d

WI 100.54 11.23 73-116 065 948 011
WA 102.31 12.72 75-125 681 502 077
PC 93.31 11.23 69-109 -3.084 .005 -526

Notes. WI: Word Identification of the WMRT-R; WA: Word Identification of the
WMRT-R; PC: Passage Comprehension of the WMRT-R.
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Figure 6. Performance on the Word Identification, Word Attack and Passage
Comprehension subtests of the WRMT-R
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Table 5. NRT and CLPT scores using percentage of correct responses

Assessment Mean SD Range
NRT total 85.37 5.28 75-94.79
NRT 1 syll. 80.90 7.95 66.67-91.67
NRT 2 syll. 88.75 7.26 66.67-91.67
NRT 3 syll. 85.56 7.17 75-100
NRT 4 syll. 84.60 7.72 61.11-94.44
CLPT comp 96.52 3.13 88.10-100
CLPT recall 44.84 16.05 2.38-61.90

Notes. NRT: Nonword Repetition Task; CLPT comp: Sentence Comprehension task of
the Competing Language Processing Task; CLPT recall: Word-recall task of the CLPT.
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Table 6. NRT and CLPT scores from this study and previous studies

Assessment This study (2011) Coady et al. Montgomery & Estes et al. Archibald &
(2010) Evans (2009) (2007) Gathercole (2006)
N 26 18 18 N/A 12
Age 9; 0 (7;4-10;8) 8;10 (7; 4-10;0) 9;1 (7:5-12;10) 9:6 9;7 (7;0-12;5)
Language 90.75 (PPVT) N/A 108.7 (PPVT-3) N/A 107.17 (BPVS-1I)
(SS) 83.54 (CELF) 103.7 (CELF-E) 108.58 (TROG)
NRT 85.5(5.3) 82.9 (8.4) 90.3 (4.9) 86.0 (7.5) 88.26 (4.77)
CLPT recall 44.4 (16.2) 48.3 (12.7) 62.1 (14.3) N/A N/A

Notes. N/A: Data not available; CELF-E: CELF-Expressive language score; CLPT recall: Word-recall task of the CLPT; SS: Standard
Score.
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Figure 7. Average percentages for the total number of phonemes recalled correctly
on the NRT from this study and previous studies
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Figure 8. Average percentages for the total number of words recalled correctly on
the CLPT from this study and previous studies
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The Relationship between Passage Comprehension and Cognitive, Working
Memory, Language, and Decoding Scores

To examine the relationship between passage comprehension and other variables,
Pearson Product-moment correlations were used. Tables 7 and 8 show the correlations
between passage comprehension and nonverbal intelligence, working memory, language
and decoding scores. The NRT, CLPT, NSS, and SI tasks were not standardized, so that
their raw scores were used. Therefore, correlation analysis was conducted by controlling
for age to examine the correlation between passage comprehension and those tasks.

As shown in the Table 7, all variables were moderately to highly correlated with
Passage Comprehension ranging from .433 to .873. The CELF-4 was highly correlated
with passage comprehension (7 =.795, p <.001) and the PPVT-4 was also correlated with
passage comprehension (r =.697, p <.001). For the decoding tests, high correlations were
found between Passage Comprehension and Word Identification and Word Attack,
=.873, p <.001, and =.828, p <.001, respectively. The TONI-3 did show a correlation
with Passage Comprehension (r =.494, p =.022).

Figure 9, 10 and 11 illustrates the relationship between Passage Comprehension
and the CELF-4, Word Identification, and Word Attack. In this figure, the slopes of the
linear relationships were positive, meaning that better performance on the language and
decoding tests were related to better performance on the reading comprehension test.

Among the variables are some non-standardized tests that do not provide standard
scores, so raw scores were used to examine correlations. Age was correlated to syntactic
complexity and approached significance with the sentence comprehension and recall
tasks of the CLPT (r=.395, p =.056, and r =.392, p =.058). Thus, age was controlled for
all partial correlations. The partial intercorrelations between Passage Comprehension,
total number of phonemes recalled correctly on the NRT, the sentence comprehension
task of the CLPT, the word-recall task of the CLPT, NSS, and SI are displayed in Table 8.
After controlling for age effects, the Passage Comprehension score was highly correlated
with the word recall task of the CLPT, r =.846, p <.001. There were correlations between
passage comprehension and the NRT and the sentence comprehension task of the CLPT
(r=.551, p=.006 and r =.647, p =.001, respectively). The NSS was also moderately
correlated with Passage Comprehension, » =.564, p =.010. However, the SI did not show
a significant correlation with the Passage Comprehension scores.

Hierarchical multiple regressions were conducted to determine which variables of
decoding and language would contribute to passage comprehension for children in this
study. The composite score of Word Identification and Word Attack as the decoding
variable and the core score of the CELF-4 as a language variable were used for the
regression. In the first model, decoding was entered the first time, and then was followed
by language. As displayed in the Table 9, performance on decoding accounted for 78
percent of the variance, and the core score of the CELF accounted for 3.9 percent of
additional variance in Passage Comprehension. In the second model, language was
entered the first time, and then was followed by decoding. In this model, language
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Table 7. Correlations between Passage Comprehension and nonverbal intelligence, language and decoding scores

Assessment 1 2 3 4 5 6

1 TONI-3 1 382 475" 524" 425" 494"

2 PPVT-4 1 784 7647 500" 683"
3 CELF-4 1 7947 5727 7927
4 WI 1 860" 8737
5 WA 1 828"
6 PC 1

Notes. TONI: Test of Nonverbal Intelligence Test-3; PPVT-4: Peabody Picture Vocabulary Test-4; CELF-4: Clinical Evaluation of
Language Fundamentals-4; WI: Word Identification of the WMRT-R; WA: Word Identification of the WMRT-R; PC: Passage

Comprehension of the WMRT-R.
p<.05, p<01, p<.00I.
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Table 8. Partial correlations between Passage Comprehension and NRT, CLPT, NSS and SI after controlling for age

Assessment 1 2 3 4 5 6

1 NRT 1 628" 430° 435" -018 5517
2 CLPT comp 1 634" 485" 111 647"
3 CLPT recall 1 557 331 846"
4 NSS 1 7437 564"
5 SI 1 371
6 PC 1

Notes. NRT: Nonword Repetition Task; CLPT comp: sentence comprehension task of the Competing Language Processing Task;
CLPT recall: word-recall task of the CLPT; NSS: Narrative Scoring Scheme; SI: Subordinate Index; PC: Passage Comprehension of
the WMRT-R.

" p<.05, " p<.01, " p<.001.
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Figure 9. The relationship between Passage Comprehension and CELF-4 scores
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Figure 11. The relationship between Passage Comprehension and Word Attack
scores
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Table 9. Hierarchical multiple regression analyses predicting Passage
Comprehension using decoding and language scores

Step Variable b SEb B R’ AR*  F Change

Model 1

1 Decoding 540  .116  .657  .780 78.1417"
2 Language .149  .070 301 .820  .039 47.701™
Model 2

I Language .149 .070 301 .632 37.787
2 Decoding  .540 116 657  .820 .188 41.701°"

Notes. Decoding: Composite score of Word Identification and Word Attack; Language:
Core score of the CELF-4.
p<.001.
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explained 63.2 percent of variance, and decoding accounted for 18.8 percent of the
additional variance in Passage Comprehension. Therefore, when the first and second
models from the multiple regression analysis were compared, decoding skill explained
passage comprehension slightly more than the language score.

Processing Dependent Measures as Predictors of Reading Comprehension

Pearson Produce-Moment correlations were used to investigate the relationship
between passage comprehension and nonverbal intelligence and working memory tasks.
In Table 8, the percentage of words recalled on the CLPT correlated highly with Passage
Comprehension after controlling for age (=.846, p <.001). Nonverbal intelligence,
measured using the Test of Nonverbal Intelligence-3, was moderately correlated with
Passage Comprehension (r=.494, p=.017). There were also moderate correlations
between Passage Comprehension and the NRT and the sentence comprehension task of
the CLPT after controlling for age, with =.551, p=.006 and r=.647, p=.001, respectively.
As can be seen from Figure 12, 13, 14, and 15, all relationships were positive and linear.

In order to examine the extent to which cognitive measures account for reading
comprehension, a bivariate regression analyses which included only one cognitive
variable after controlling for age were used. As displayed in the Table 10, the bivariate
regression including only the TONI-3 explained 31.9 percent additional variance for
reading comprehension beyond age. On the working memory tasks, the NRT explained
20.4 percent of additional variance while the word recall task of the CLPT accounted for
48 percent of the variance after controlling for age. Therefore, the recall task of the CLPT
among the processing dependent measures was more predictive of reading
comprehension than the TONI-3.
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Figure 12. The relationship between Passage Comprehension and TONI-3 scores
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Figure 13. The relationship between Passage Comprehension and NRT scores
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Table 10. Bivariate regression analyses predicting Passage Comprehension using
TONI-3, NRT and CLPT scores

Step Variable b SE b B R’ AR*  Fchange
Model 1
Age 506 .133 464 353 13.098"
TONI-3  1.169  .247 580 672 319 18.604""
Model 2
Age 493 169 450 330 10.824™
NRT  1.101 364 468 533 204 12.002"
Model 3
Age 305 113 279 330 10.824™
CLPT 1332  .183 753 810 485 44.635"

Notes. TONI-3: Test of Nonverbal Intelligence Test-3; NRT; Nonword Repetition Task;
CLPT: word-recall task of the CLPT.
p<.01, p<.001l.
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CHAPTER 4. DISCUSSION

The purpose of this study was to investigate the relationship between reading
comprehension and the prerequisite skills typically assessed by a school-based speech-
language pathologist with a focus on children raised in poverty. Based upon previous
studies, three hypotheses were developed. First, children from low SES backgrounds
would not perform as well as children from the standardization sample on norm-
referenced language tests although the language tests would predict reading
comprehension. Second, decoding would not be as good a predictor of reading
comprehension for children from low SES backgrounds as it is in typically developing
children from middle SES backgrounds because of differences in language ability. Third,
processing dependent measures (working memory) would be more predictive of reading
comprehension than nonverbal 1Q testing for children from low SES backgrounds.

Language Skills and Reading Comprehension

First, it was hypothesized that children from low SES homes would not perform
as well on standardized language tests as children represented in the standardization
samples although the language scores would still predict reading comprehension.
Children in this study performed significantly poorer than the standardization sample on
all four language measures which included the PPVT-4, CELF-4, and the NSS and SI
scores of the narrative task. The results showed that children in this study, on average,
scored one standard deviation below the mean on the CELF-4, a measure of receptive and
expressive language skills. They also achieved below average scores on receptive
vocabulary knowledge, as measured by PPVT-4, even though they fell within the normal
range. On the narrative task, children demonstrated significantly poorer performance than
age-matched children from the SALT dataset on both narrative structure and syntactic
complexity. These results are consistent with previous studies that found poorer
performance for children in poverty than those from a national standardization sample
(Pruitt, 2006; Storch & Whitehurst, 2002; Washington & Craig, 1999; Whitehurst, 1997).

In this study, almost thirty three percent of participants scored more than one
standard deviation below the national average on both the PPVT-4 and CELF-4. Fifty-
four percent of the children fell one standard deviation below the mean on the CELF-4,
and thirty-one percent of children scored one standard deviation below the mean on the
PPVT-4. Fifty-four percent of the children fell one standard deviation below the mean on
the NSS which measures knowledge of narrative structure, and forty-two percent of the
children fell one standard deviation below the mean on the SI which is an index of
syntactic complexity. Results also indicated that seventeen percent of children scored one
standard deviation below the mean on all four language measures. Given that all the
children in this study were typically developing and that none of them were receiving
special education services, these results may be surprising. However, these results are
similar to those from previous studies investigating children in poverty. In a study by
Pruitt (2006) forty-seven percent of children fell one standard deviation below the mean
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on the PPVT-IIL. A similar study by Whitehurst (1997) found that eighty-five percent of
children scored below average on both the PPVT-R and EOWPVT.

The results from this study show that the children from low SES families obtained
significantly lower scores on the SI, a measure of syntactic complexity used during story
retelling tasks. Findings regarding syntactic knowledge have not been consistent across
previous studies. Whitehurst (1997) found that preschool children in poverty scored
within the average range of syntactic skills. Similarly, Pruitt and Oetting (2009) reported
that six-year-old African American children from low SES homes were comparable to
their peers from middle SES backgrounds on MLU and past tense marking tasks even
though they obtained lower scores on the TOLD-P: 3. A study by Storch and Whitehurst
(2002), however, found that the average Word Structure score on the CELF-R with first
graders from low SES backgrounds fell below the mean.

These results may be explained by the developmental trajectory of syntactic
development. There is strong evidence that language input varies in terms of quality,
amount and frequency depending on SES. Parents from middle to high SES backgrounds
tend to provide longer and more complex syntactic structures to their children (Hart &
Risley, 1995). In the early stages of creating sentences with simple syntactic structures,
children across SES backgrounds do not differ. However, as children get older and start
to produce more complex syntactic structures, the groups diverge. Specifically, children
from middle to high SES backgrounds are more likely to start to produce longer syntactic
structures than those from low SES backgrounds (Vasilyeva, Waterfall, & Huttenlocher,
2008). Researchers also state that sentence length and complexity appear to play key
roles in syntactic development at school age (Nippold, Hesketh, Duthie, & Mansfield,
2005). Therefore, syntactic complexity as measured by the story retelling task may differ
according to SES, showing that children from low SES backgrounds produce shorter
sentences, less frequent uses of clausal conjunctions, and less complex sentences than
those from middle to high SES backgrounds.

In summary, these results are consistent with previous studies that show that
poverty or low SES has a negative effect on language skills (Fazio et al., 1996;
Washington, 2001; Washington & Craig, 1999). Children from low SES families are
more likely to experience limited language and cognitive stimulation from home
environment, support with reading or academic attainment, and fewer material resources
such as pencils and books. As the result of an inadequate language learning environment,
school-age children from low SES homes tend to have small vocabulary sizes, less
complex syntactic knowledge and less sophisticated knowledge of story structure. These
play an essential role in both reading comprehension and decoding skills (Clegg &
Ginsborg, 2006; Hart & Risley, 1995; Roseberry-McKibbin, 2008).

Although the scores on language tests revealed that the children in this study did
not score as well as the standardization samples, the language scores were highly
correlated with reading comprehension scores. The result from this study is consistent
with previous studies that found poor comprehension skills to be related to poor language
skills for children (Cain & Oakhill, 2006; Catts et al., 2006). Specifically, narrative
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structure was highly correlated with reading comprehension. This study confirms
previous findings that knowledge about story structure plays an important role in reading
comprehension (Cain et al., 2004; Cain & Oakhill, 1996; Reese, Suggate, Long, &
Schaughency, 2010).

Findings from this study also support the hypothesis that children who are from
low SES homes are likely to show lower performance than the standardization sample
from standardized, norm-referenced language tests. Although poverty is believed to
provide the most likely explanation for these language test results, it is possible that test
bias against culturally and linguistically diverse groups also plays a role. Of the
participants in this study, eighty eight percent were African-American or Hispanic.
Studies have shown that cultural and linguistic minority children are more likely to obtain
lower scores on standardized tests than majority children (Dollaghan & Campbell, 1997).
However, a study by Qi, Kaiser, Milan and Hancock (2006) demonstrated that when both
income levels and cultural and linguistic diversity are addressed, income levels are more
critical. In their study, preschool African-American children from low-income families
did not differ from European-American children of similar income levels on the PPVT-III.
Thus, poverty or SES background was more predictive of language skills than cultural
and linguistic diversity in preschool.

Decoding Skills and Reading Comprehension

It was hypothesized that decoding would not be as good a predictor of reading
comprehension for children from low SES homes as it is for typically developing
children from middle or high SES backgrounds. This was because of research showing
that when children are able to decode well, the majority are equally able to comprehend
what they read (Cain & Oakhill, 2007; Catts & Kambhi, 2005). Given this population, and
the likely deficits in language, it was determined that the link between decoding and
reading comprehension would not be as strong as it is for children from middle and high
SES backgrounds and as a result, decoding would not be as strong a predictor of reading
comprehension.

Results from this study show that the participants achieved similar scores on the
Word Identification and Word Attack subtests of the WRMT-R, when compared to the
standardization sample, while the average score on Passage Comprehension was below
the expected mean. Specifically, all children except two earned standard scores at or
above 85 on both of the decoding tests. These results may be explained by the regular
literacy and specific decoding instruction in formal schooling. As a result of adequate and
intensive decoding instruction the children were able to perform within the typical range
on decoding tasks (Vellutino et al., 1996). Neuman (2006) pointed out that literacy
instruction involves repetition, recall, and reciting in the primary grades and that this is
typical throughout the United States. Specifically, most available and popular reading
programs focus on code-related reading instruction that includes phonics and
phonological awareness (Pearson & Hiebert, 2010). The curriculum in the Knox county
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schools has an emphasis on decoding instruction and it seems clear that this instruction is
effective.

In order to move from learning to read to reading to learn, children need to
acquire more sophisticated language and world knowledge. Specifically, children from
low SES backgrounds who have a limited language learning environment must acquire
new vocabulary, world knowledge, and comprehension strategies through school
instruction. Unfortunately, most reading comprehension programs available in the
schools seem to pay little attention to these skills (Allington & McGill-Franzen, 2009;
Dewitz, Jones, & Leahy, 2009; McGill-Franzen & Allington, 1990; Walsh, 2003).
Without the adequate and intensive instruction required for areas beyond decoding,
children from low SES homes are unlikely to achieve at the same level as their middle to
high SES peers. This is because the middle and high SES peers have had adequate
opportunities within their home environment to acquire the language and world
knowledge needed for successful reading comprehension. As a result, the absence of
instruction focused on the known prerequisites to reading comprehension leads to a skill
discrepancy for children from low SES backgrounds.

In summary, children raised in poverty are able to decode at the same level as
their peers as result of formal schooling while they still lag behind in reading
comprehension. The absence of focused reading comprehension instruction makes it far
more likely that there will be an expanding language and knowledge gap, leading to a
breakdown in reading comprehension (Barajas et al., 2008; Neuman, 2006).

The Relationship between Reading Comprehension, Language and Decoding Skills

This study found positive correlations between reading comprehension and
decoding and language skills. Regression analyses showed that both decoding and
language scores accounted for significant independent variance in reading comprehension
beyond either decoding or language alone. Participants in this study did not demonstrate
decoding problems although they did show lower receptive vocabulary, receptive and
expressive language, and knowledge of story structure, and syntactic complexity skills.
As a result, their poor performance on passage comprehension may be attributed to poor
language skills.

According to the Simple View of Reading (Gough & Tunmer, 1986; Hoover &
Gough, 1990), reading comprehension is comprised of decoding and language
comprehension skills. Neither component is sufficient for reading, but rather both are
necessary for successful reading comprehension. According to the model supporting the
‘Simple View of Reading’, there are three subgroups of children with reading
comprehension problems: children with poor decoding skills but normal language skills,
children with poor language skills but normal decoding skills, and children with both
poor decoding and poor language skills. Children in this study appear to belong to the
‘poor comprehender’ group that includes children with poor language skills but normal
decoding skills.
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Given the likelihood of limited to exposure to language and literacy in the home
environment, it is probable that the children in this study were able to decode words and
passages as a result of receiving regular instruction. With adequate decoding, the lack of
linguistic and world knowledge appears to be the cause of their reading comprehension
problems. However, research has shown that there is a reciprocal relationship between
linguistic knowledge and reading comprehension. Reading skills also influence language
skills and children acquire linguistic and world knowledge through reading activities
(Nation, Cocksey, Taylor, & Bishop, 2010). Children who read more books are more
likely to improve their language skills as well as their reading. Conversely, children who
do not read are less likely to build vocabulary, complex syntactic skills, and world and
subject area knowledge. As a result, poor reading comprehension skills in this population
also may lead to poor language skills.

Based upon study results, the characteristics of language, decoding, and reading
comprehension abilities of children from low SES backgrounds are quite similar to those
of children with poor reading comprehension due to psycholinguistic processing deficits.
Research has reported that children who display reading comprehension problems with
no decoding problems are likely to show mild to moderate language impairment with
weaknesses in vocabulary, semantic processing, grammatical understanding, inference
and narrative skills (Cain et al., 2004; Catts et al., 2006; Nation et al., 2004, 2010; Nation
& Snowling, 1999). In the current study, children from low SES background scored well
below the standardization samples on receptive vocabulary, receptive and expressive
language, knowledge of story structure, and syntactic complexity. These findings are
consistent with previous studies documenting that children tend to have reading
comprehension problems when they have weakness in language, even though the origin
of reading failure may differ between children from low SES backgrounds and children
with language impairment due to psycholinguistic problems.

Results also showed that when the language scores of the participants in this study
were entered first into the regression analysis, language skill accounted for 63.2 percent
of the total variance in passage comprehension. This finding provides a much higher
percentage of the variance for passage comprehension when compared to previous
studies. The study conducted by Keenan, Betjeman, and Olson (2008) investigated the
relationship between passage comprehension, decoding skills and language skills for
students ages 8 to 18 years. In their study, listening comprehension was entered first, and
explained 29.1 percent of the variance for the Passage Comprehension subtest of the
Woodcock-Johnson Tests of Achievement-IIT1 (WJTC-III; Woodcock, McGrew, &
Mather, 2001). Both passage comprehension subtests of the WITC-III and WRMT-R use
a cloze format that requires a student to fill in the blank using an appropriate word after
reading a short sentence or passage. Even though the study by Keenan et al. (2008) had a
broad age range and included older students, it does not influence the interpretation of the
current study because the language proportion of the total variance for reading
comprehension increases with age while the proportion of the variance in reading
comprehension related to decoding decreases with age.
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Additionally, previous studies have reported that the cloze format of reading
comprehension tests depend upon decoding skills rather than language skills (Catts et al.,
2006; Cutting & Scarborough, 2006; Keenan et al., 2008). If another reading
comprehension test format that requires complex and integrated language skills was used,
children who are characterized by average decoding and low language skills may show
additional decreases in reading comprehension scores.

Results from this study support the hypothesis that decoding is not as good a
predictor of reading comprehension for children from low SES backgrounds as it is for
typically developing children from middle SES backgrounds, although decoding remains
an important component of reading comprehension. In other words, for children from low
SES backgrounds, the relationship between decoding and reading comprehension is
relatively weak, while the relationship between language and reading comprehension is
strong.

Cognitive Skills and Reading Comprehension

Based upon studies that show that children from low SES backgrounds may have
difficulty with IQ tests because they lack experience with similar learning and assessment
materials (Bradley & Corwyn, 2002; NICHD, 2005), it was hypothesized that processing
dependent measures (working memory) would be more predictive of reading
comprehension than nonverbal 1Q testing.

The results showed that the study participants scored below the mean on the
TONI-3, a standardized nonverbal intelligence test, even though their performance fell
within one standard deviation of the standardized mean. This result is consistent with
previous studies that investigated the relationship between poverty and cognitive
development (Barajas et al., 2008; Bradley & Corwyn, 2002; Molfese et al., 2003;
Najman et al., 2009; Smith, Brooks-Gunn, & Klebanov, 1997). Research has shown that
a negative relationship between poverty and cognitive development may emerge at 2
years (Barajas et al., 2008). This negative association between poverty and cognitive test
scores may be an accumulative effect of poverty. Cognitive tests are also known to rely
heavily on prior knowledge or experience. Children who are reared in poverty may not
receive age-appropriate cognitive stimulation. The lack of learning opportunities in the
home tends plays a negative role in cognitive development.

The children in this study did not differ from other approximately aged-matched
groups on the Nonword Repetition Task as reported in previous studies. The groups that
were compared to the participants in this study were typically developing children. This
result supports the previous finding that processing-dependent measures do not rely upon
prior knowledge and experience (Dollaghan et al., 1997). In other words, when children
from low SES backgrounds process newly acquired information, they do not differ from
children from middle to high SES backgrounds because they do not have a deficiency in
psycholinguistic processing. Furthermore, this result is consistent with previous research
that shows that children who have deficits in reading comprehension with adequate
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decoding skills do not demonstrate deficits on phonological working memory tasks such
as the NRT or word and digit span tasks (Cain, 2006; Catts et al., 2006; Nation et al.,
1999; Nation et al., 2004).

In contrast to the NRT results, study participants did not perform as well as
children in previous studies on the Competing Language Processing Task (CLPT). This
task is designed to measure the working memory capacity and activation for language
processing while holding previous information in storage (Gaulin & Campbell, 1994).
Although both the NRT and CLPT investigate processing abilities, it has been shown that
the CLPT relies more heavily on language processing. The word recall task of the CLPT
requires the participant to process the meaning of a sentence while holding previous
information in memory. Given the evidence that verbal working memory is mediated by
semantic processing skills, it is not surprising that the children showed poorer
performance on the CLPT (Nation et al., 1999). For children who display reading
comprehension problems with adequate decoding skills, verbal working memory tasks
such as the CLPT should have a strong relationship with language and reading
comprehension (Daneman & Carpenter, 1983; Gaulin & Campbell, 1994; Montgomery,
2009; Weismer, Evans, & Hesketh, 1999). Specifically, these children are likely to show
inefficient processing skills when they have been given tasks that tap simultaneous
storage and processing of verbal information (Cain et al., 2004; Cain, 2006; Nation et al.,
1999; Pimperton & Nation, 2009). Findings from the current study supports the evidence
that children who show weakness in language, regardless of the origin, demonstrate
difficulties with verbal working memory which involves storage and processing at the
same time.

The results from this study showed that all cognitive scores were significantly
correlated with reading comprehension. Bivariate regression results also showed that all
cognitive scores accounted for significant variance in reading comprehension.
Specifically, the word recall task of the CLPT explained a much higher proportion of the
variance in Passage Comprehension than the TONI-3 and the NRT. This result is
consistent with previous findings that verbal working memory is associated with
language and reading comprehension (Leather & Henry, 1994; Swanson & Howell,
2001). Both the CLPT and reading comprehension require efficient allocation of limited
resources for storage and processing. In order words, the successful reader needs to
integrate incoming information, retrieve prior knowledge, and monitor for the inferencing
of missing information.

Even though nonverbal intelligence testing is designed to be language-free, prior
experience with puzzles and problem-solving may influence the results of the nonverbal
1Q test. It is very possible that because of limited prior experience, children in this study
scored lower than children from the national standardization sample. Results of the
working memory tests lead to the conclusion that children who show deficits in reading
comprehension in the absence of decoding problems will not show difficulties with
phonological working memory. However, they will show inefficient processing skills on
tasks that tap the simultaneous storage and processing of verbal information. For this
reason, the NRT, which is considered to be a cognitive processing dependent measure
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that does not depend on prior knowledge, may be a useful clinical tool for differentiating
between language disorders and language differences due to poverty.
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CHAPTERS. CONCLUSION

Based on the results of the language, nonverbal 1Q, decoding and processing tests
administered to children, it is recommended that a school-based speech-language
pathologist focus on language intervention to improve reading comprehension for
children who show language difficulty with no decoding problems.

From a practical perspective, these findings have clinical implications for
assessment and intervention. First, the results of this study suggest that language
interventions focusing on specific deficit areas should be implemented to decrease any
language and world knowledge gaps between children from low SES homes and those
from middle SES families. Specifically, children in this sample were more likely to show
weakness in vocabulary knowledge, syntactic skills and narrative structure including
integration and organization of the whole story. This is particularly important because of
the role these areas play in bridging the gap between oral language and written language.

Second, based on the ‘Simple View’ model, children who may be at risk for
reading comprehension failure, such as those in this study, should be administered
comprehensive language, decoding and reading comprehension tests. Decoding, by itself,
is not a sufficient assessment of reading comprehension. Knowledge of language plays a
vital role in reading comprehension success. This is particularly critical as children get
older. Even though the research suggests that five to ten percent of school-age children
have reading comprehension problems in the absence of decoding problems, most
children with reading comprehension problems alone are not identified (Nation et al.,
2004, 2010).

Third, in this study, the participants did not show difficulty on the Nonword
Reptition Task which is related to learning new words (Gathercole & Baddeley, 1989;
Gathercole, Willis, Emslie, & Baddeley, 1992; Metsala, 1999). Given the evidence that
the phonological working memory is a key marker of language impairment and that
children from low SES backgrounds, or linguistically diverse groups do not show deficits
on this task, the NRT appears to be a useful clinical tool for differentiating between
children with language disorders and children with language differences due to limited
exposure.

Finally, a subsequent study should be carried out to explore the use of a different
reading comprehension test with a different test format. This is because the Passage
Comprehension subtests of the Woodcock-Johnson used in this study rely heavily on
decoding (Catts et al., 2006; Cutting & Scarborough, 2006; Keenan et al., 2008). The use
of a more ‘comprehension’ oriented assessment may demonstrate even more issues with
language ability and highlight the relationship between language and reading
comprehension more clearly with this population.
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