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Abstract
The purposes of this study were to investigate the reliability and construct validity of measures of
reading component skills with a sample of adult basic education (ABE) learners including both
native and non-native English speakers and to describe the performance of those learners on the
measures. Investigation of measures of reading components is needed because available measures
were neither developed for nor normed on ABE populations or with non-native speakers of
English. The study included 486 students, 334 born or educated in the United States (native) and
152 not born nor educated in the US (non-native) but who spoke English well enough to
participate in English reading classes. All students had scores on 11 measures covering five
constructs: decoding, word recognition, spelling, fluency, and comprehension. Confirmatory
factor analysis (CFA) was used to test 3 models: A 2-factor model with print and meaning factors;
a 3-factor model that separated out a fluency factor; and a 5-factor model based on the
hypothesized constructs. The 5-factor model fit best. In addition, the CFA model fit both native
and non-native populations equally well without modification showing that the tests measure the
same constructs with the same accuracy for both groups. Group comparisons found no difference
between the native and non-native samples on word recognition, but the native sample scored
higher on fluency and comprehension and lower on decoding than the non-native sample. Students
with self-reported learning disabilities scored lower on all reading components. Differences by age
and gender were also analyzed.

Significant numbers of adults in the United States have difficulties with basic literacy.
According to the 2003 National Assessment of Adult Literacy (NAAL, Kutner, Greenberg,
& Baer, 2005), about 14% or 30 million adults in the United States perform below a basic
level of literacy, defined as the skills necessary to perform simple and everyday literacy
activities. An additional 2% did not speak sufficient English to participate in the assessment.
The figures are worse for racial and ethnic minorities; 24% of Blacks and 44% of Hispanics
scored below the basic level. These findings show minimal change from the 1992 National
Adult Literacy Survey (Kirsch, Jungeblut, Jenkins, & Kolstad, 1993).

One policy response to this problem has been the funding of adult basic education (ABE)
programs by the U.S. Department of Education, which serve over two million adults
annually (U.S. Department of Education, 2002, 2006). This population of ABE participants
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is diverse in skills, age, race/ethnicity, and background characteristics. Of the 2.5 million
adults enrolled in ABE programs during the 2004–2005 program year, 39% had skills at the
eighth-grade equivalent level or lower at the time of enrollment, 16% scored above the
ninth-grade level in reading or math at entry, and 22% came to ABE programs to improve
their English-language skills. These adults ranged in age from 16 to over 60 years old, with
38% under age 25 and more than 80% under age 45. Only 4% were age 60 or older. ABE
program participants are varied in terms of race and ethnicity, with Hispanics representing
the largest group enrolled in 2004–05 (43%), followed by whites (27%) and African
Americans (20%). Adults in ABE programs also vary in their economic backgrounds. Of the
adults enrolled during 2004–05, 37% were employed, 10% reported being on public
assistance, and 10% received ABE services provided in correctional facilities.

Limited research is available to describe the reading and writing skills of low-literacy adults
and to evaluate the effectiveness of reading instruction designed for them. While the NAAL
(Kutner et al., 2005) provides considerable information about the functional literacy abilities
of adults, little research has been completed that describes the specific reading skills and
related cognitive skills of low-literacy adults. A recent longitudinal study provided support
for further investigation of the development of adults’ reading component skills using
instructional strategies derived from K-12 instruction. This research examined 643 low-
literate adults (i.e., skills below a seventh-grade equivalent level in reading comprehension)
from 130 ABE reading classes in 35 ABE programs (Alamprese, in press). The study found
that learners made significant gains on six standardized reading tests used to assess their
word recognition, decoding, vocabulary, comprehension, and spelling skills from pre- to
posttest (nine months) and from pre- to follow-up (eighteen months). Learners in classes that
emphasized phonics instruction and used a published scope and sequence had larger gains
on decoding than did learners in the study’s other classes. A large body of literacy research
on school-age children and adolescents has provided a theoretical and practical foundation
for the design of instruction and the development of assessment measures to diagnose
students’ reading problems and monitor their progress (e.g., National Reading Panel, 2000).
Two recent reviews of literature on adult literacy have used the research on reading
problems in children as a framework for interpreting the limited research on low-literacy
adults (Kruidenier, 2002; Venezky, Oney, Sabatini, & Jain, 1998). Both reviews found some
similarities between poor adult readers and children with reading disabilities, but they also
found some differences in patterns of skills between children and adults and among different
groups of adults. Clearly, further research on adult reading is needed to provide a sound
basis for assessment and instruction.

Several studies have compared adults with reading problems with children and/or adults
with normal reading. Bruck (1990; 1992) compared adults with dyslexia with age-matched
and reading-matched controls. She found poor phonemic awareness, word recognition,
decoding, and fluency among the adults with dyslexia, similar to findings for children with
dyslexia. Carver and Clark (1998) found that students in remedial reading classes in a
community college had more uneven patterns of reading skills than normal children and
adults. In general, their word recognition and fluency scores were relatively lower than
vocabulary and comprehension scores. Greenberg, Ehri, and Perin (1997 Greenberg, Ehri,
and Perin (2002) compared adults in ABE programs with reading-matched children in
grades three to five. Adults performed worse on phonological tasks, which is consistent with
findings for adults with dyslexia. However, the adults performed better on some
orthographic tasks, including sight word recognition. Furthermore, analysis of errors on
word recognition, decoding, and spelling showed that adults relied more on orthographic
processes or visual memory and less on phonological analysis than children. Worthy and
Viise (1996) analyzed the spelling errors of ABE learners and reading-matched children and
found greater numbers of morphological errors for the adults. The general finding of weak
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phonological and decoding skills among low-literacy adults is consistent with results for
children with reading problems. However, there is also evidence of variability in reading
processes that may be relevant for assessment and instruction of ABE learners.

The research comparing adults and children just cited has focused on native speakers of
English. However, ABE programs include ESOL classes and substantial numbers of
students in English reading classes who are not native speakers. Research has found
differences in the reading skills of ABE students who are native or non-native speakers of
English (Davidson & Strucker, 2002; Strucker, 2007). Davidson and Strucker (2002)
compared native and non-native speakers in ABE programs. Not surprisingly, the native
speakers scored higher on oral receptive vocabulary, as well as silent reading
comprehension, although both groups had similar word recognition and decoding skills. A
sub-sample was matched on the decoding task (pseudoword reading), and decoding errors
were analyzed. The native group made more real-word substitutions, while the non-native
group made more phonetically plausible errors. It appears that the non-native group relied
more on phonological decoding and the native group on visual memory and vocabulary
knowledge. Strucker (2007) reported a cluster analysis of a large sample (n=1042) of adult
education students including ESL (English as a Second Language) students. Of the five
clusters, two included primarily native speakers and had relatively high vocabulary, and two
were primarily non-native with low vocabulary scores. Differences in reading processes
between native and non-native speakers are highly relevant for instruction and may also
have implications for assessment measures and practices.

The current study focused on assessment of reading components that are frequently assessed
as part of reading instruction – for placement, diagnosis, progress monitoring, and outcome
evaluation (McKenna & Stahl, 2003). We included measures of five components: decoding,
word recognition, spelling, fluency, and comprehension. Three of these components focus
on individual words – word recognition, decoding, and spelling. They are generally highly
correlated, but are, nonetheless, separate theoretical constructs. All three skills draw on
phonological, orthographic, and morphological knowledge but to varying degrees (Richards,
et al., 2006; Venezky, 1970, 1999). Decoding draws most heavily on phonological
processes, especially at lower levels (Share & Stanovich, 1995; Vellutino, Tunmer, Jacard,
& Chen, 2007). It is typically assessed with pseudoword reading to prevent interference
from sight word recognition. Word recognition draws on phonological processes but also on
orthographic processes for recognition of common sight words and word parts;
morphological knowledge becomes more important with increasing difficulty (Ehri &
McCormick, 1998). Spelling draws on the same base of phonological, orthographic, and
morphological knowledge as word recognition, but it is harder because it requires
production rather than recognition and because there many alternate spellings of sounds
(Templeton & Bear, 1992; Ehri, 2000; Berninger, Abbott, Abbott, Graham, & Richards,
2002). Thus, it requires more visual memory.

It may be of practical importance to assess these three components separately despite
relatively high correlations because individual students or groups of students may have
different patterns of skills. For example, many individuals with dyslexia who have
developed adequate accuracy in reading continue to have substantial difficulties with
spelling (Lefly & Pennington, 1991). The research on adults mentioned above (Greenburg,
et al., 1997; 2002) found that low-literacy adults in ABE programs, in comparison to
children, tended to have weaker decoding skills in relation to their sight word recognition. In
addition, native and non-native speakers in ABE programs appear to rely differently on
decoding and sight word recognition skills (Davidson & Strucker, 2002). Thus, it may be
important diagnostically to differentiate skills in these three word-level components.
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In recent years, reading researchers have paid more attention to the importance of fluency in
contributing to comprehension. Theoretically, fluency is a result of relative automaticity in
word recognition that frees working memory to attend to comprehension (Samuels, 2004).
Some scholars (Fuchs, Fuchs, & Hosp, 2001) have argued that oral reading fluency (ORF),
measured as correct words per minute, is a good measure of general reading competence.
Fuchs et al., 2001) cited a correlation of .91 between ORF and comprehension for a group of
students with reading disabilities. Correlations are lower but still substantial for average
readers; for example, Cutting and Scarborough (2006) found correlations of .75 between
ORF and three reading comprehension measures for average readers in grades 1–10. Oral
reading fluency, of course, requires accurate word recognition, but ORF explains additional
variance in comprehension beyond word recognition. Cutting and Scarborough (2006) found
that word reading and oral language comprehension explained much of the variance in
reading comprehension, but ORF predicted an additional 1 to 6% of variance across grades.
A study with a sample of students with reading disabilities (Aaron, Joshi, Gooden, &
Bentum, 2008) found that after including the effects of decoding and listening
comprehension, fluency predicted an addition 2–11% of variance in reading comprehension.
Some work on reading fluency has focused on adults. Bristow & Leslie (1988) measured
accuracy, rate, and comprehension of short texts of varying difficulty by low-literacy adults.
They found that both accuracy and rate on easier passages predicted comprehension of
harder passages. Sabatini (2002) studied a sample of young adults from ABE programs and
college with a wide range of reading ability. He found pervasive differences in both
accuracy and rate of reading as well as in comprehension. Research with adults with a
history of dyslexia found that they continued to read very slowly despite the fact that they
had compensated for their problems and could read accurately with good comprehension
(Lefly & Pennington, 1991). Fluency is an important component of reading that is related to
comprehension and that continues to be a problem for adult learners.

Comprehension is the end result and purpose of reading. According to the simple view of
reading (Hoover & Gough, 1990), in addition to accurate word reading, general language
skills determine comprehension. Vocabulary, knowledge about texts, prior content
knowledge, and other factors also influence reading comprehension (Pressley, 2000). Our
study is limited to a single comprehension construct, measured as a combination of
vocabulary and passage comprehension, both assessed through reading. This limitation of
the study is due to the fact that the data set comes from an instructional study focused
primarily on the development of word skills.

The overall purpose of the current study was to investigate the reliability and construct
validity of measures of reading component skills with a sample of ABE learners including
both native and non-native speakers of English. Adult education programs use broad
assessments of reading comprehension that were specifically developed for use with low-
literacy adults, such as the Tests of Adult Basic Education (CTB/McGraw-Hill, 1994) and
the Comprehensive Adult Student Assessment System (2005). These measures are used to
place students in appropriate level classes and to document the outcomes of instruction for
accountability purposes. However, measures of multiple components of reading skill are
needed to diagnose students’ strengths and weaknesses in reading in order to design
effective instruction and to monitor progress more closely. The measures of word-level
skills and fluency that have been used in research on adult learners and that are available for
use by practitioners were neither developed nor normed for use with low-literacy adults.
Thus, although they may have solid reliability and validity for typical populations of
children, adolescents, and, in some cases, adults, they may not be valid with adults
functioning considerably below norms for their age.

The study addressed the following three research questions:
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1. Are the measures reliable with an ABE population? Are they reliable both with
native and non-native born adults that participate in ABE classes?

2. Does the hypothesized model with five reading components fit the data? Do the
five constructs capture more variance than alternate models with fewer constructs?
Do the measures assess the same constructs equally well for native and non-native
born groups?

3. How do native and non-native born adults compare on the five components? How
does performance on the constructs vary by other background variables?

Method
Participants

The study included 486 adult learners from 23 ABE programs, representing 12 states.
Programs were selected based on the following criteria: a) provided class-based reading
instruction to English-speaking adults whose reading level in comprehension was at the Low
Intermediate level (roughly between the fourth- and seventh-grade equivalence level, as
defined by the U.S. Department of Education (2007)), b) met certain basic standards for
learner recruitment and assessment, program management, and support services, and c) had
instructors who were trained or experienced in teaching reading. These programs and adults
participated in an instructional study. The data used in this analysis were collected as pretest
data.

The majority of adults were female (67%). Average age was 35 (SD = 14, range 16 to 71).
The racial and ethnic breakdown was as follows: White 32%, Hispanic 28%, Black 22%,
Asian 12%, and other 6%. All participants were sufficiently fluent in English to participate
in English reading classes. The majority (69%) had been born in the U.S. or educated in the
U.S. from the primary grades (native); the remaining 31% were born and educated outside
of the U.S. (non-native). We used place of birth to represent whether participants were
native speakers of English because it was deemed more reliable than self-reports of primary
language as an indicator of native English proficiency. We included in the native group
individuals who received their education in the U.S. beginning in the primary grades
because previous research indicated that individuals who immigrated to the U.S. before the
age of 12 performed more like native-born residents than like immigrants who came after
the age of 12 (Davidson & Strucker, 2002). A majority (66%) spoke English at home. A
minority spoke Spanish at home (10%), while 24% spoke some other language. Education
ranged widely; 7% had less than a sixth-grade education; 49% had completed some
secondary education; 14% had a high school diploma or GED; and 30% had some education
but not in the U.S. Just less than half (43%) were currently employed although another 47%
had been employed previously; 8% had never worked; and 2% were retired. Of the learners
who were born or educated in the U.S., 48% self-reported that they had had a learning
disability when they were young. Almost none of the non-U.S. born learners reported a
learning disability.

Measures
Eleven measures of reading component skills were administered. The Nelson Reading Test
(Hanna, Schell, & Schreiner, 1977) was administered to classroom groups and yielded
scores for vocabulary and comprehension. The Nelson Word Meaning (NWM) test assesses
vocabulary with items that present a term in a sentence and a choice of meanings. The
Nelson Reading Comprehension (NRC) test presents short passages followed by multiple-
choice questions. The Nelson was standardized for grades three through nine with 3,800
students per grade representative of a range of geographic areas, SES, and school district
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size. Internal consistency reliability ranged from .81 to .93 on vocabulary and
comprehension.

The remaining tests were administered individually and the oral reading tests were
audiotaped. The Reading and Spelling subtests of the Wide Range Achievement Test,
Revision 3 (WRAT3, Wilkinson, 1993) were used. The WRAT3 Reading subtest (WRAT3-
R) assesses ability to read words in isolation. The WRAT3 Spelling subtest (WRAT3-S)
assesses ability to spell individual words from dictation. The test was normed on a nationally
representative sample stratified for age, region, gender, ethnicity, and SES. Internal
consistency ranged from .85 to .95 and test-retest correlations were .98 and .96 for reading
and spelling.

Two subtests of the Woodcock-Johnson Tests of Achievement, Revised (Woodcock &
Johnson, 1989) were given. The Letter-Word Identification (WJR-LW) subtest assesses
ability to read words in isolation (and to identify letters at the lowest levels). The Word
Attack (WJR-WA) subtest requires pronunciation of pseudowords, non-words that follow
the phonological, orthographic, and morphological patterns of English. The test was normed
on a nationally representative sample of individuals from age 2 to 90. Internal consistency
ranged from .87 to .95 across age groups.

Two subtests of the Test of Word Reading Efficiency (TOWRE, Torgeson, Wagner,
Rashotte, 1999) were given. The Sight Word Efficiency subtest (TOWRE-SWE) presents
words of increasing difficulty and tests how many a person can read in 45 seconds. The
Phonemic Decoding Efficiency subtest (TOWRE-PDE) has the same format but uses
pseudowords. The TOWRE was normed on a nationally representative sample ranging in
age from 6 to 24 years old.

The Letter-Sound Survey (LSS) was developed by our project (Venezky, 2003) to assess
decoding. It consists of 26 pseudowords of one or two syllables that represent common
phonological, orthographic, and morphological patterns. It is untimed.

The Passage Reading test (PR) is a measure of oral reading fluency that uses a passage
developed for the fluency test in the NAAL. The passage is 161 words long and is written at
a fourth-grade level according to the Flesch-Kincaid index. Adults were told to read the
passage at a comfortable speed and to skip words that they could not figure out. The reading
was audiotaped and timed and scored for correct words per minute.

A Developmental Spelling test (DS) was developed by our project. It consists of 20 words of
increasing difficulty that represent common phonological, orthographic, and morphological
patterns in English. For the present purposes, words were scored correct or incorrect.

In summary, the 11 measures include three tests of decoding (WJR-WA, TOWRE-PDE,
LSS), two tests of untimed word recognition (WJR-LW, WRAT3-R), two tests of spelling
(WRAT3-S, DS), two tests of fluency (TOWRE-SWE, PR), and two tests of comprehension
(NWM and NRC).

In addition, a Learner Background Interview was administered to gather information on
demographics, education, employment, health and disabilities, goals for participating in the
program, and literacy activities at home and work.

Procedures
The administration of the eleven reading tests and learner background interview was
conducted by 40 individuals from the study’s 23 ABE programs. These test administrators
were ABE professional staff that: a) had experience in administering reading tests, b) had
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worked with low-literacy adult learners, and c) were not scheduled to teach any of the ABE
reading classes in the study.

All test administrators participated in a three-day training session conducted by one of the
senior researchers prior to collecting data, and follow-up training was conducted via
telephone and email. During the three-day training session, test administrators learned about
the study’s design, data collection procedures, and the content and design of the eleven
reading measures and learner background interview; they also received a manual with
detailed instructions for administration of the test battery and interview (Author, 2003).
Training participants administered the eleven tests twice during the training session, were
observed by the senior researcher, and received feedback on their test administration
procedures. After the training session and prior to the beginning of data collection, the
testers audiotaped their administration of the battery of eleven tests and conducted the
learner interview with two individuals who were not students in the study’s classes. The
senior researcher listened to the audiotapes of the tests administered by the testers to
determine the accuracy of test administration and provided feedback to the testers on their
administration procedures. Note that throughout the study, the seven tests that required oral
responses were audiotaped for later scoring and determination of interrater reliability.

The test administrators also were responsible for scoring the tests that involved establishing
a basal and ceiling (WJR-LW, WJR-WA, WRAT3-R, and WRAT3-S) and the LSS.
Training in scoring these tests, including procedures for determining basal and ceiling
levels, was included in the training sessions. Training included scoring audiotaped responses
from sample learners, or written responses for the spelling test (WRAT3-S), with corrective
feedback.

The remaining seven tests were scored by the research project staff. The subtests of the
Nelson Reading Test (NWM and NRC) were scored using answer keys provided by the test
developer. The spelling test (DS) was scored from the written responses. Three tests
involving oral responses (TOWRE-PDE, TOWRE-SDE, PR) were scored from the
audiotapes. They also scored a sample of tests scored by each test administrator to determine
reliability.

The study adopted the scoring guidelines for native English speakers and non-native
speakers of English that were developed by Strucker (2004) and used in his study of reading
development of ABE learners. These guidelines take into account regional variations in
speech, dialects, and foreign accents.

Eight research project staff with backgrounds in test administration and reading were trained
by the senior researcher. The senior researcher established reliability with the first cohort of
data collectors including a lead scorer who then became the standard for test scoring with
subsequent scorers. The training process included two sessions in which staff scored tests
from audiotapes, compared scores, and resolved disagreements through re-playing the
contested items and discussing them. At the end of the second session, additional tests were
scored and percent of agreement was calculated. Each staff scorer scored twelve test
batteries that were independently scored by the senior researcher or the lead scorer. Ranges
of interrater reliability across scorers were as follows: WJR-LW: .93–.97; WJR-WA: .82–.
88; WRAT3-R: .95–.97; TOWRE-SDE: .95–.98; TOWRE-PDE: .81–.88; LSS: .77–.99;
PR: .95–.99. Reliability for test administrators was calculated by rescoring a sample of half
of the tests given by each administrator. Test scorers whose reliability on any test was
below .90 were identified and the tests that had been scored by these individuals were
rescored by the lead scorer.
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Analyses
The study analyzed a set of 11 measures of reading components: three tests of decoding, two
of word recognition, two of spelling, two of fluency, and two of comprehension. Scores for
the 11 measures were converted to sample based standard scores (i.e., z-scores). Instrument
based normative standard scores could not be used for three reasons. First, some of the
measures did not have available norms because they were developed for the project. Second,
some of the norm-referenced measures did not have norms for adults or for the range of ages
of adults in the study. Third, even when adult norms were available, our sample generally
scored below the norm range or in the lowest end of the range. Thus, raw scores were
converted to z-scores to provide a common metric.

Our general analytic approach was as follows: We began by examining the internal
consistency reliability of the measures for the total population and separately for the native
and non-native groups. We then used a series of hierarchically-ordered confirmatory factor
analyses (CFA) to investigate alternate models of reading components. We tested a two-
factor model comprised of a print factor that included the three word-level components and
fluency, and a meaning factor comprised of vocabulary and comprehension. Next we
separated out fluency to create a three-factor model. Finally, we tested a five-factor model
based on our hypothesized constructs. Following identification of the best fitting model (i.e.,
two-, three-, or five-factor model), multi-group CFA (MGCFA) analyses were conducted to
investigate whether the identified reading dimensions were similarly measured for the native
and non-native groups. It is important to note that our primary interest in MGCFA was to
determine whether the factor loadings linking the subtests to their respective factors were
statistically indistinguishable across groups. Although it is also possible to test the
invariance of parameters involving variances and covariances, these tests are viewed as
overly restrictive (Keith et al., 1995). Moreover, there is often little to be gained from tests
of these parameters as their values may fluctuate from group to group even when the factors
are being similarly measured (MacCallum & Tucker, 1991; Marsh, 1993).

A graphic representation of the five factor model is illustrated in Figure 1. The observed
reading measures are enclosed in boxes to differentiate them from the directly unobservable
factors and uniqueness terms associated with each observed variable. Each observed
variable was modeled to be directly influenced by a single factor as illustrated through the
use of single headed arrows. The curved double-headed arrows reflect the fact that factor
correlations were estimated, as well as the covariance between two uniqueness terms.
Parameterization of the model included fixing one factor loading to one in order to set the
scale of the latent variables.

Numerous measures of model fit exist for evaluating the quality of measurement models,
most developed under a somewhat different theoretical framework focusing on different
components of fit (Browne & Cudeck, 1993; Hu & Bentler, 1995). For this reason, it is
generally recommended that multiple measures be considered to highlight different aspects
of fit (Tanaka, 1993). Use of the chi-square statistic was limited to testing differences (χ2

D)
between competing models. As a stand-alone measure of fit, chi-square is known to reject
trivially mis-specified models estimated on large sample sizes (Hu & Bentler, 1995: Kaplan,
1990; Kline, 2005). The chi-square ratio (χ2/df) was, however, used to evaluate stand-alone
models. This index tends to be less sensitive to sample size, and values less than 3 (or in
some instances 5) are often taken to indicate acceptable models (Kline, 2005). Three
additional measures of fit were considered in evaluating model quality. These included the
Bentler-Bonett normed fit index (NFI), Tucker-Lewis index (TLI), and the comparative fit
index (CFI). These three measures generally range between 0 and 1.0. Traditionally, values
of .90 or greater have been taken as evidence of good fitting models (Bentler & Bonett,
1980). However, more recent research suggests that better fitting models produce values
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around .95 (Hu & Bentler, 1999). All models were estimated with the Analysis of Moment
Structures (AMOS; Arbuckle & Wothke, 1999) program.

CFA and MGCFA procedures permitted an investigation into whether the subtests measure
the same factors with same degree of accuracy across groups. They did not, however,
address whether groups differ on the identified latent dimensions. Differences between
native status, self-reported learning disability, gender, and age groups were examined on the
identified factors through procedures of multivariate analysis of variance (MANOVA).

Results
Overall Performance

Descriptive data on the 11 tests are presented in Table 1. The table includes grade equivalent
scores to provide a rough measure of the general reading levels of the students in
comparison to normal readers, and measures of skewness that attest to the relative normality
of the scores. Correlations among the 11 tests are provided in Table 2. Multivariate outlier
analysis was conducted on the 11 measures through the use of Mahalanobis distance.
Results revealed only 7 outliers (χ2 >.001χ2 p=11= 31.3) that were retained throughout the
analyses described below.

Internal Consistency Reliability
Cronbach’s alpha was calculated for the total sample and separately for the native and non-
native groups (see Table 3). Internal consistency could not be calculated for the speed-
dependent TOWRE tests because students complete different numbers of items. For the
Passage Reading test, the individual item scores used were the individual words in the
passage. For the total sample, internal consistencies across the tests ranged from .86 to .96.
For the native adults, results ranged from .88 to .98. Internal consistencies were slightly
lower for the non-native adults, ranging from .77 to .88. The internal consistencies were
judged to be adequate for all tests for both groups.

It is worth noting that the lowest two internal consistency scores for the non-native group
were on the two decoding measures. The lowest interrater reliabilities were also on the
measures of decoding. These measures required pronunciation of pseudowords, where
interference from language differences and pronunciation accents might be expected to play
the greatest role.

Confirmatory Factor Analysis
Three hypothesized factor structures were investigated with the eleven subtests through
methods of confirmatory factor analysis (CFA). A summary of each model is provided
below. In all instances, slight modifications were made to the originally hypothesized model.
Estimates of model fit for each model are provided in Table 4.

Two-Factor Model—We tested a two-factor model with a print factor (comprised of
WJR-LW, WRAT3-R, WJR-WA, LSS, WRAT3-S, DS, PR, TOWRE-PDE, and TOWRE-
SWE) and a meaning factor (consisting of NWM and NRC). Three nested two-factor
solutions were examined, see Table 4. The first model (Model 2A) specified a simple
structure in which each subtest was modeled to load on one of the two hypothesized factors
as described above. All measures of fit suggested that the model did not provide a good
representation of the data. The second model (Model 2B) allowed for correlated residual
terms between WRAT3-S and DS that were suggested by modification indices. Although
allowing these correlated errors to be estimated (Model 2B) resulted in a statistically better
model fit than Model 2A, χ2

D (1) = 130.26, p < .05; stand alone measures of fit for this
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model continued to suggest poor fit. The third and final two-factor model (Model 2C) was
also informed by modification indices that suggested material model improvement through
the estimation of an additional set of correlated error terms linking PR and TOWRE-SWE.
Support for this model was mixed. Relaxation of the uniqueness covariance resulted in a
statistically better fit than Model 2B, χ2

D (1) = 147.19, p < .05. However, although the
model would be defensible under historical standards for gauging model fit (e.g., NFI, TLI,
CFI > .90), it fails the test of more contemporary standards for gauging good fitting models
(e.g., NFI, TLI, CFI < .95), see Table 4. In addition, the χ 2/df ratio = 9.02 exceeded
acceptable thresholds.

Three Factor Model—Next we separated out fluency to create a three-factor model. The
fluency factor included both speeded TOWRE tests (i.e., TOWRE-PDE and TOWRE-SWE)
and Passage Reading (PR) that were previously specified to load on the print factor when
only two factors were considered. Here again, three nested three-factor solutions were
examined. All measures of model fit (NFI, TLI, CFI, and χ 2/df) for the first model were
deemed unacceptable. Two correlated error terms were identified through inspection of
modification indices, and estimated in turn. The first model relaxation was applied to the
estimation of the uniqueness covariance between WRAT3-S and DS (i.e., Model 3B). This
model was found to fit statistically better than Model 3A, χ2

D (1) = 125.36, p < .05, and two
of the three stand-alone measures of fit approached defensible values, see Table 4. The
second model relaxation was applied to the estimation of the correlated residuals associated
with LSS and TOWRE-PDE (i.e., Model 3C). This model was found to fit statistically better
than Model 3B, χ2

D (1) = 85.43, p < .05. Here again, stand-alone measures of fit approached
defensible values, but remained below contemporary standards. A comparison between the
best fitting two factor model (Model 2C) and the best fitting three factor model (Model 3C)
indicated that the three factor solution fit statistically better than the two factor model, χ2

D
(2) = 61.76, p < .05.

Five Factor Model—Last, we tested a five-factor model based on our hypothesized
constructs, see Figure 1. Here, two nested five-factor solutions were examined. Results of
the uncorrelated residual model (Model 5A) are shown in Table 4. All measures of fit
exceeded those obtained from both the two (Model 2A) and three factor (Model 3A)
solutions, and two of the three measures of fit (i.e., NFI and CFI) exceeded recently
recommended thresholds for good fit (> .95). Although this form of the model could likely
be deemed defensible, modifications were sought to determine whether further substantively
meaningful model relaxations could improve fit. Inspection of modification indices
suggested estimation of the TOWRE-PDE and TOWRE-SWE residual covariance. This
model (Model 5B) resulted in a statistically better fit than that provided by Model 5A, χ2

D
(1) = 65.14, p < .05, and all stand-alone measures of fit (NFI, TLI, CFI, and χ2/df) were
suggestive of good fit, see Table 4. A comparison between the best fitting three factor model
(Model 3C) and the best fitting five factor model (Model 5B) indicated that the five factor
solution fit statistically better than the three factor model, χ2

D (6) = 182.78, p < .05.
Standardized model parameter estimates (i.e., factor loadings, factor correlations, squared
multiple correlations, and correlated errors) are shown in Figure 1. All factor loadings and
correlations were large and statistically significant. In addition, the squared multiple
correlations (shown above the observed variable boxes in Figure 1) were appreciable and
indicate that the factors are accounting for meaningful portions of observed score variance.
This best fitting five-factor measurement model was next evaluated to determine whether
the measurement of the underlying five constructs was the same for native and non-native
speaking groups through methods of multi-group confirmatory factor analysis.
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Native and Non-native Multi-group Analyses
Multi-group confirmatory factor analyses were conducted by first evaluating whether the
general form of this configuration (i.e., the pattern of free and fixed loadings) was viable for
the two groups. In general, this model provides a baseline against which more restrictive
hypotheses can be tested that result from imposing additional cross group equality
constraints on different aspects of the model. Results of the general form model (Model 5C)
were favorable and suggest that the “five” factor model as illustrated in Figure 1 works well
for these two groups, see Table 4. A second multi-group model (Model 5D) was specified
that constrained the factor loadings linking the factors to their respective subtests to be equal
between the two groups. These additional model constraints failed to result in a statistically
significant decline in model fit in comparison to the general form model (Model 5C) in
which these values were allowed to be freely estimated for each of the two groups, χ2

D (6) =
8.05, p > .05. As a result, the examined subtests can be said to be measuring the same
factors, with the same degree of accuracy, for both groups. Estimated correlations among the
five factors from Model 5D are provided separately for the native and non-native groups in
Table 5.

Comparisons by Demographic Groups
Next we investigated whether performance on the five reading components varied by
demographic variables. We compared native and non-native adults because previous
research suggested strongly that they had different patterns of skills. We also compared
adults with and without self-reported learning disabilities (LD) because previous research
has suggested that the performance of low-literacy adults has some similarities with younger
students with reading disability. Gender was included as a factor because it is often related
to literacy performance. Age was similarly of interest because performance on many
cognitive skills is known to change with age during adulthood. Skills related to memory and
rapid performance are thought to be more susceptible to declines with age than skills based
on knowledge. In addition, age may be related to performance because older people went to
school in a different time period when educational opportunities may have been different.
Our measures were not based on standard scores normed on adults, so age was not already
factored into the scores.

Preliminary analyses explored the relationships among these demographic factors. We found
that the proportion of women did not differ between the native (65%) and non-native (70%)
groups (p > .3). Surprisingly, the proportions of women and men reporting a LD did not
differ either; in the native group, 47% of women and 49% of men reported a LD. Learning
disabilities (LD) were almost never (2%) reported among the non-native group.
Consequently, our analyses of LD were limited to the native group.

Age did differ significantly between the native and non-native groups. The native group had
a higher proportion of young adults between the ages of 16 and 25, as well as a lower mean
age (33.5 versus 38.0), F(1, 484) = 11.9, p = .001. Preliminary analyses found significant
negative correlations (p < .01) between age and scores on three of five components
(decoding, −.25; spelling, −.13; fluency, −.23). To include age as a factor, we used a median
split. (We also tried dividing the sample into quartiles and found the same results.)

A 3-factor (birthplace by gender by age) MANOVA was conducted on the five identified
reading factors, followed by univariate analyses. The analysis failed to meet the requirement
of equality of covariance matrices. As a result, alpha levels of .01 (vs. .05) served as
thresholds for gauging statistical significance to control for the sometimes liberal effect that
violation of this assumption has on the multivariate F statistic. For analyses of individual
comparisons, effect sizes (ES) are reported as adjusted z-score differences, which are the
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differences in standard deviation units. These give some idea of the magnitude of
differences.

Statistically significant effects were found for age, F(5, 466) = 2.4, p = .002, birthplace; F(5,
466) = 20.1, p < .001; and the interaction of birthplace and gender, F(5, 466) = 5.5, p < .001.
The main effect of gender was not statistically significant, F(5, 466) = 2.2, p = .055.

Follow-up univariate tests were conducted for the five reading components. For birthplace,
native and non-native adults did not differ on word recognition, but non-native adults scored
higher on decoding, F(1, 470) = 7.2, p = .008, ES = .31; and lower on comprehension, F(1,
470) = 31.6, p < .001, ES = .67; and fluency, F(1, 470) = 8.6, p = .004, ES = .34, than native
adults. These findings are consistent with previous research. For gender, women scored
higher on fluency, F(1, 470) = 8.3, p = .004, ES = .34. No significant effects were found for
the interaction between birthplace and gender. For age, younger adults scored significantly
higher on decoding, F(1, 478) = 14.1, p < .001, and fluency, F(1, 478) = 9.5, p = .002.

A one-factor (LD) MANOVA with age as covariate was conducted including just the native
adults. A significant main effect was found for LD, F(5, 326) = 4.3, p = .001. Follow-up
univariate analyses found significant differences on all five reading components with adults
with LD scoring lower: decoding, F(1, 330) = 16.1, p < .001, ES = .45, word recognition,
F(1, 330) = 13.0, p < .001, ES = .42, spelling, F(1, 330) = 15.9, p < .001, ES = .44,
comprehension, F(1, 330) = 11.1, p = .001, ES = .38, and fluency, F(1, 330) = 6.3, p = .012,
ES = .29.

Discussion
The overall purpose of the current study was to investigate the reliability and construct
validity of measures of reading component skills with a sample of ABE learners including
both native and non-native speakers of English. This investigation is important because the
measures of word-level skills and fluency that have been used in research on adult learners
and that are available for use by practitioners were neither developed nor normed for use
with low-literacy adults. Measures of decoding, word recognition, spelling, fluency, and
comprehension were investigated.

The internal consistencies for all measures were judged to be adequate though they were
somewhat higher for the native group than the non-native group. The lowest internal
consistency results for non-native learners and the lowest interrater reliabilities were on
measures of decoding, which required pronunciation of pseudowords. These measures may
be sensitive to differences in letter-sound associations across languages or dialects and may
be most subject to errors in scoring because of pronunciation issues.

Confirmatory factor analysis (CFA) was used to test 3 models: A 2-factor model with print
and meaning factors; a 3-factor model that separated out a fluency factor; and a 5-factor
model based on the hypothesized constructs. The 5-factor model fit best. In addition, the
CFA model fit both native and non-native populations equally well without modification,
showing that the tests measure the same constructs with the same accuracy for both groups.
One implication is that it is potentially important to assess all five constructs to develop an
accurate description of the reading skills of individuals or groups.

To further test the validity of the five constructs, we investigated whether performance on
the five reading components varied by demographic variables including birthplace (native or
non-native), gender, age, and LD. Native and non-native adults did not differ on word
recognition, but non-native adults scored higher on decoding and lower on comprehension
and fluency than native adults. The difference in comprehension (which included
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vocabulary) is expected and consistent with the limited previous research. Davidson &
Strucker (2002) compared native and non-native English speakers in ABE programs and
reported that non-native adults scored lower on vocabulary and comprehension measures.
The differences we found in decoding and fluency are also consistent with Davidson and
Strucker’s results. Although they did not find differences in overall performance on
decoding or word recognition, a detailed analysis of errors in word recognition found that
native adults made twice as many real-word substitutions as non-native adults, while non-
native adults made nearly three times as many phonetically plausible errors. Davidson and
Strucker’s findings suggest that the non-native adults relied on their phonological decoding
skills, which is consistent with the current study’s finding of better decoding of
pseudowords, whereas the native adults relied on sight word recognition. Better sight word
recognition would be consistent with the current study’s finding of better fluency for the
native group.

In this study, women scored higher than men on fluency but not on other reading
components. Previous research has not investigated gender differences in reading
performance in the ABE population, but research on the reading skills of the overall adult
population (Kutner et al., 2005) has found higher reading comprehension for women than
men. Younger adults scored significantly higher than older adults on decoding and fluency.
Research on the overall adult population using a general literacy measure has found lower
performance on reading among older adults (Kutner et al., 2005). Among the native adults in
the current study, 48% self-reported having had a LD while in school; their performance was
lower on all five reading components than other adults. This finding is consistent with
expectations. Overall, differences by demographic variables were consistent with theoretical
expectations and previous findings, lending additional support to the validity of the
measured constructs.

The study has a number of limitations. First, the study was limited to measures of five
reading components and included only one measure of vocabulary and one of reading
comprehension. Furthermore, it did not include measures of important related constructs
such as oral vocabulary and language comprehension and phonemic awareness. Second, the
sample was limited to learners at the low intermediate level of ABE. Although it was drawn
from 23 ABE programs in 12 states, it was not intended as a representative sample of ABE
learners. For example, compared to the national population of ABE programs, the sample
included a smaller proportion of Hispanic adults and a larger proportion of non-native adults
from non-Spanish-speaking countries.

Despite the limitations, the study provides support for the reliability and construct validity of
measures of reading components in the ABE population. Although the correlations among
the three word-level components -- decoding, word recognition, and spelling -- were
relatively high, the CFA demonstrated better fit when modeling them as separate
components. Furthermore, the CFA model fit equally well for both native and non-native
populations. The importance of measuring all three word-level components is further
demonstrated by the finding that the native and non-native groups differed on decoding
skills but not word recognition.

The findings have practical implications as well as theoretical ones. They support the
importance of measuring multiple reading components in planning instruction. Such
assessment is common in planning instruction for struggling school-age readers (McKenna
& Stahl, 2003; Walpole & McKenna, 2007) and is being recommended in adult reading
instructional programs (Curtis, Bercovitz, Martin, & Meyer, 2007). Different patterns of
performance on decoding, word recognition, spelling, and fluency have practical importance
for instruction.
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In considering the implications for practice and future research, it is important to note the
considerable effort and care spent in training test scorers. For the measures of decoding and
word recognition, we found it was important to modify the pronunciation guidelines in the
standard scoring manuals to adjust for differences in language background and dialect. We
used guidelines developed by Strucker (2004) for his study of reading development of adult
learners. Without those guidelines, the scorers found it difficult reliably to make scoring
decisions. Test administrators in the field, even those with some experience in testing, might
not get reliable results for adults from diverse language backgrounds if they just used the
standard scoring guides.

Further research is needed to examine the reliability and validity of reading component
measures for use in adult education. The current findings provide general support for the use
of these measures that were developed for younger populations. However, measures
developed for diverse populations of low-literacy adults might well provide more accurate
estimates of their reading skills, and norms for such populations would be helpful in
describing their skills and assessing growth.
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Figure 1. Five-Factor Correlated Model with Complete Sample Standardized Estimates
Note: TOWRE-PDE = Test of Word Reading Efficiency, Phonemic Decoding Efficiency;
LSS = Letter-Sound Survey; WJR-WA = Woodcock–Johnson Tests of Achievement, Revised,
Word Attack; WRAT3-R = Wide Range Achievement Test–Revision 3, Reading; WJR-LW =
Woodcock–Johnson Tests of Achievement, Revised, Letter-Word Identification; DS =
developmental spelling; WRAT3-S = Wide Range Achievement Test–Revision 3, Spelling;
NWM = Nelson Word Meaning; PR = Passage Reading Test; TOWRE-SWE = Test of Word
Reading Efficiency, Sight Word Efficiency; U = unique variances.
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Table 1

Reading Component Descriptive Measures

Test Mean SD Skewness Mean Grade Equivalent

Woodcock Johnson Word Attacka 488.5 15.6 −.23 3.3

TOWRE Phonemic Decoding 26.4 11.7 .27 3.7

Letter Sound Surveyb 13.1 5.8 −.26 NA

WRAT Readinga 500.8 12.7 −.34 4.5

Woodcock Johnson Letter Worda 497.6 22.4 −.21 5.1

TOWRE Sight Word 61.8 14.7 −.01 4.0

WRAT Spellinga 498.8 11.8 −.29 4.0

Developmental Spelling b 6.9 4.9 .32 NA

Passage Reading – Correct words/min. b 111.2 39.7 .15 NA

Nelson Reading Comprehension b 20.9 6.6 .27 5.5

Nelson Word Meaning b 19.7 6.5 .35 5.1

a
Absolute or W-scores.

b
Raw scores.
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Table 3

Internal Consistency (Cronbach’s alpha) for Native and Non-Native Adults

Test Native Non-native Total sample

Woodcock Johnson-R Word Attack (WJR-WA) .910 .768 .883

Letter Sound Survey (LLS) .878 .791 .860

WRAT Reading (WRAT3-R) .894 .805 .872

Woodcock Johnson-R Letter Word (WJR-LW) .900 .794 .877

WRAT3 Spelling (WRAT3-S) .905 .878 .897

Developmental Spelling (DS) .902 .800 .879

Passage Reading – Correct words/min. (PR) .975 .880 .964

Nelson Word Meaning (NWM) .888 .816 .875

Nelson Reading Comprehension (NRC) .902 .850 .896
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