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Two widely studied language skills in relation to reading comprehension are listening comprehension skill and
academic language proficiency. Although their constituent skills and theoretical accounts of how they are
related to reading comprehension share a large overlap, they have been studied in separate lines of work. In
this study, we investigated the dimensionality of listening comprehension and academic language proficiency
tasks, their relations to reading comprehension, and the impact of assessment modality (reading vs. oral
language) of academic language proficiency, using data from children in Grade 2 (N � 350). Two cohorts of
children from the same schools were assessed on the same set of listening comprehension, word reading,
reading comprehension, and academic language tasks. Whereas the first three constructs were assessed in
identical manner across the 2 cohorts, academic language tasks were assessed in different modalities (1 cohort
in a reading context and the other cohort in an oral language context). Academic language proficiency and
listening comprehension skill tasks were best described as having a general oral language construct that
captured common variance among all the tasks as well as having specific residual factors. Students’ average
performance on academic language tasks was lower in the reading context, wherein students’ reading skill was
also captured beyond the academic “language” proficiency. Across assessment modalities, it was the general
oral language construct, not the specific factors, that was reliable, and consistently and most dominantly
related to reading comprehension after accounting for word reading.

Educational Impact and Implications Statement
Academic language proficiency and listening comprehension skill largely capture an overlapping
common ability, not disparate abilities, and it is this common ability that is important to reading
comprehension. Assessment of academic language proficiency should consider modality (oral or
reading context) considering assessment purpose and children’s developmental phase in reading. The
findings demonstrate the importance of integrating evidence across lines and subfields of research
(e.g., academic language, listening comprehension) to advance our theoretical understanding of
language and literacy development.
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Oral language is a multifaceted construct and has been described
and classified in multiple ways by grain sizes (sublexical [pho-
nemes, morphemes], lexical [vocabulary], discourse [listening
comprehension]) or aspects (e.g., phonology, semantics, pragmat-
ics). By now, a large body of literature indicates the roles of oral
language skills in reading acquisition. Among these skills, one
prominent oral language construct is listening comprehension.
Listening comprehension is oral language comprehension at the
discourse level—including multi-utterance conversations, narra-
tive stories, and informational oral texts (Kim, 2016; Kim &
Pilcher, 2016). Listening comprehension skill is necessary for
reading comprehension according to the simple view of reading
(Hoover & Gough, 1990; see Florit & Cain, 2011, for a meta-
analysis). In another line of work, a construct called academic
language proficiency has been studied. Academic language, al-
though definitions vary, refers to a type of language (or the
constellation of language features) most prevalent in school or
academic learning (e.g., Bailey & Butler, 2002; Schleppegrell,
2001; Snow, 1983; Snow & Uccelli, 2009). Studies have shown
the relation of students’ academic language skills to their reading
comprehension (Carlisle, Beeman, Davis, & Spharim, 1999; Phil-
lips Galloway & Uccelli, 2019; Snow, Cancini, Gonzalezm, &
Shriberg, 1989; Uccelli, Galloway, Barr, Meneses, & Dobbs,
2015).

In the present study, we build on and extend the previous studies
on listening comprehension skill and academic language profi-
ciency in four ways. First, we examined listening comprehension
skill and academic language proficiency simultaneously to inves-
tigate their dimensionality—whether they are best described as
dissociable constructs or skills (multidimensional) or as a single
construct (unidimensional). Prior conceptualization and empirical
work on listening comprehension skill and academic language
proficiency, despite apparent shared commonalities (see the liter-
ature review below), have been conducted in separate lines of
work, and therefore, these two constructs, let alone their dimen-
sionality, have not been considered simultaneously. This is an
important effort to integrate theory and evidence across lines of
work to bring coherence in the field. Second, we investigated the
relations of identified dimension(s) of oral language skills (across
listening comprehension and academic language proficiency tasks)
to reading comprehension. Third, we extend prior work on aca-
demic language proficiency with preadolescents and adolescents
by examining academic language proficiency with children in
primary grades (i.e., second grade). Finally, we examined a po-
tential impact of assessment modality—whether academic lan-
guage proficiency is assessed in oral versus reading contexts—on
performance level and its relation to reading comprehension for
second graders.

Listening Comprehension Skill and
Reading Comprehension

The role of listening comprehension skill in reading compre-
hension has been hypothesized in the simple view of reading,
which states that reading comprehension relies on word reading
and listening comprehension skills (Gough & Tunmer, 1986).
Listening comprehension skill is “the ability to comprehend oral
language at the discourse level—including multi-utterance conver-
sations, stories, informational oral texts—that involves the pro-

cesses of extracting, constructing, [and integrating] meaning”
(Kim & Pilcher, 2016, p. 160; [integrating] has been added to the
original). Listening comprehension skill is typically operational-
ized or assessed by tasks where children listen to oral connected
texts such as passages, stories, and extended conversations (Adlof,
Catts, & Little, 2006; Hoover & Gough, 1990; Kim, 2015, 2017;
Tunmer & Chapman, 2012). A large body of literature has sup-
ported the role of listening comprehension skill in reading com-
prehension across languages with varying writing systems (e.g.,
see Florit & Cain, 2011, for a meta-analysis). In recent studies
using latent variables, listening comprehension and word reading
skills explained the vast majority of variance in reading compre-
hension (over 90%; Adlof et al., 2006; Kim, 2015, 2017; Lonigan,
Burgess, & Schatschneider, 2018). Furthermore, for students in
middle school, listening comprehension skill explained almost all
the variance in reading comprehension (Catts, Adlof, & Ellis
Weismer, 2006).

Despite robust evidence on the role of listening comprehension
skill in reading comprehension, listening comprehension was not
clearly defined in the simple view of reading.1 It was only recently
that the role of listening comprehension skill has been clearly
defined and reasons why listening comprehension skill is robustly
related to reading comprehension have been unpacked. This line of
work has shown that listening comprehension skill is a discourse-
level skill like reading comprehension. As such, listening compre-
hension involves the same complex discourse processes as reading
comprehension, including constructing mental representations
(i.e., surface code, textbase representation, situation model)—the
only additional process involved in reading comprehension is the
decoding process (Kim, 2016, 2017, 2019). That is, the construc-
tion and integration processes in discourse comprehension
(Kintsch, 1988; McNamara & Magliano, 2009) are involved in
listening comprehension, and, therefore, listening comprehension
skill draws on highly similar language and cognitive component
skills as does reading comprehension, such as vocabulary, syntac-
tic knowledge, higher order cognitive skills and regulation (rea-
soning, inference, perspective taking, and comprehension moni-
toring), and background knowledge (content knowledge and
discourse knowledge [e.g., text structure, genre, register]) as well
as domain-general memory (working memory) and attentional
resources (e.g., Daneman & Merikle, 1996; Florit, Roch, & Lev-
orato, 2011, 2014; Kendeou, Bohn-Gettler, White, & van den
Broek, 2008; Kim, 2016, 2017; Kim & Phillips, 2014; Lepola,
Lynch, Laakkonen, Silvén, & Niemi, 2012; see Kim, 2016, 2019,
for a theoretical model). Consequently, these language and cogni-
tive component skills are related to reading comprehension indi-
rectly via listening comprehension (Kim, 2015, 2017, 2019).

1 Gough and Tunmer (1986) defined linguistic or listening comprehen-
sion as “the process by which, given lexical (i.e., word) information,
sentences and discourses are interpreted” (p. 7). However, this definition
was ambiguous and did not provide a clear picture about mechanisms, its
operationalization, or component skills. Consequently, linguistic compre-
hension has been operationalized in various ways (e.g., vocabulary knowl-
edge, or story comprehension; see Florit & Cain, 2011). Recent efforts
clarified listening comprehension as a discourse-level oral language skill
and also clarified its component skills (see Kim, 2016, 2017).
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Academic Language Proficiency and
Reading Comprehension

Another line of work that has garnered much attention in prac-
tice and research, specifically for school-age children, is academic
language (August & Shanahan, 2006; Gersten et al., 2007; Snow &
Uccelli, 2009). In educational practice, for example, the widely
adopted Common Core State Standards and similar state standards
in the United States require explicit instruction of “academic . . .
words and phrases” (National Governors Association Center for
Best Practices & Council of Chief State School Officers, 2010). In
research, academic language has been investigated in several lines
of work and has been referred to with various terms, such as
academic English, literary language, or language of school (Bailey
& Butler, 2002; Nippold, 1999; Scarcella, 2003; Schleppegrell,
2004; Snow, 1983; Uccelli, Barr, et al., 2015, Uccelli, Galloway,
et al., 2015). Although precise definitions and nuances differ
among the various terms, in general, they refer to a type of
linguistic register that is prevalent in academic contexts or in
schoolwork (Bailey & Butler, 2002; Gersten et al., 2007; Scarcella,
2003; Schleppegrell, 2001, 2004; Snow, 1983; Snow, Tabors, &
Dickinson, 2001; Snow & Uccelli, 2009; see Table 1), and include
lexical (vocabulary), syntax, register, and text features (e.g., ar-
rangement of ideas beyond the sentence level).

Academic language is typically contrasted with informal or
conversational language, which relies on shared physical context,
shared background, and paralinguistic cues for cohesion (e.g.,
prosodic cues or gestures). The language of school texts tends to be
decontextualized where meaning is established by lexical and
syntactic features rather than contextual cues (Schleppegrell, 2004;
Snow, 1990). The following paragraph on water cycle in a science
textbook for fourth graders illustrates this point.

When water evaporates into water vapor, it is pure water. All the
sediments and minerals that were in the water, while the water was on
the ground, stay on the ground. This means that the mud in puddle, the
salt in the oceans (and the Great Salt Lake), and any pollutants in
water stay on the surface of Earth. (Utah State Board of Education,
2017, p. 15)

To understand this text successfully, the child needs to under-
stand the concept in the text primarily via language itself such as
technical terms (e.g., evaporation, vapor, sediments, minerals) and
syntactic features (e.g., complex noun phrases and complex sen-
tence structure; e.g., “All the sediments and . . ., while the water
was on the ground, stay on the ground”) rather than shared social
and physical contexts (thus, decontextualized). It is important to
note here that although academic language features are typically

Table 1
A Comparison Between Listening Comprehension and Academic Language: A Selected Review

Area Listening comprehension skill Academic languagea proficiency

Definition “The ability to comprehend oral language at the discourse level—including
[multi-utterance] conversations, stories, informational oral texts—that
involves the processes of extracting, constructing and [integrating]
meaning” (Kim & Pilcher, 2016, p. 160; [integrating] has been added to
the original)

“Knowledge and deployment of a repertoire of
language forms and functions that co-occur
with oral and written school learning tasks
across disciplines” (Uccelli, Barr, et al.,
2015, p. 1079)

Key components Kim (2016, 2019) According to CALS, Uccelli, Barr, et al.
(2015)

• Background knowledge (content knowledge and discourse knowledge
[e.g., text structure knowledge; genre knowledge, register knowledge])

• Recognizing academic register (register
knowledge)

• Organizing analytic texts (text structure
knowledge)

• Interpreting writers’ viewpoints (perspective
taking)

• Tracking participants and themes (referential
inference)

• Unpacking dense information (syntactic
knowledge)

• Connecting ideas logically (knowledge of
connectives)

• Understanding metalinguistic vocabulary
(vocabulary knowledge)

• Higher order cognitions and regulation (e.g., reasoning, inference,
perspective taking, monitoring)

• Vocabulary and grammatical knowledge (morphosyntactic and syntactic
knowledge), which interacts with morphology and phonology

• Domain general cognitions such as working memory, inhibitory and
attentional control, shifting

Measurement Listening comprehension skill: Academic language proficiency:
• Comprehension of narrative and expository oral texts (Kim, 2016, 2017,

2019)
• CALS-I that includes the component skills

above (Phillips Galloway & Uccelli, 2019;
Uccelli, Barr, et al., 2015; Uccelli,
Galloway, et al., 2015)

• Knowledge of connectives (Crosson &
Lesaux, 2013)

• Vocabulary knowledge (Kieffer & Lesaux,
2012)

• Register awareness (Carlisle, Beeman,
Davis, & Spharim, 1999; Snow et al., 1989)

• Story or narrative comprehension (Florit et al., 2011, 2014; Lepola,
Lynch, Laakkonen, Silvén, & Niemi, 2012; Tompkins, Guo, & Justice,
2013)

Note. CALS � Core Academic Language Skills.
a Academic language itself (not academic language proficiency) is defined as follows: “language of schooling” that includes lexical and grammatical
features and stance expected in school that is conceptualized broadly as formal learning (Schleppegrell, 2001), and “vocabulary, syntax, discourse, and
language functions as they cut across different contexts of use and cognitive and textual demands” (Bailey & Butler, 2002, pp. 7–8).
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found in written texts, particularly expository texts in content areas
(e.g., social studies, science), they are not limited to them. Instead,
academic language features are found in both oral language and
written language contexts for academic purposes across genres
(e.g., literary work in narratives; see Figure 1).

The construct of academic language has been studied and op-
erationalized broadly as vocabulary, syntax, and stance (e.g., de-
tached and authoritative stance; Bailey & Butler, 2002; Scarcella,
2003; Schleppegrell, 2004); register (academic and nonacademic
register; e.g., Solomon & Rhodes, 1995); and demands in contex-
tual support (i.e., contextualized and decontextualized language)
and metacognition (i.e., register awareness; e.g., Snow, 1983,
1990). Recently, in an effort to integrate these previous efforts,
Uccelli, Barr, et al. (2015; Uccelli, Galloway, et al., 2015) con-
ceptualized academic language proficiency as Core Academic
Language Skills (CALS), which includes the text (e.g., perspective
taking, text structure knowledge, referential inference), lexical
(vocabulary), syntax or morphosyntactic, and register (register
awareness) components.

It was argued that the type of language prevalent in school texts
(i.e., academic language) can be challenging as most children enter
school dependent on conversational exchanges (Bereiter & Scar-
damalia, 1987; McCutchen, 2006; Snow, 1983, 1991), and there-
fore, accessing and encoding complex ideas in school written texts
(i.e., reading comprehension) require academic language profi-
ciency (Uccelli, Barr, et al., 2015; Uccelli, Galloway, et al., 2015).
Indeed, studies have shown the relation of academic language
proficiency to reading comprehension (e.g., Carlisle et al., 1999;
Phillips Galloway & Uccelli, 2019; McKeown, Crosson, Moore, &
Beck, 2018; Snow, 1990; Snow, Cancino, De Temple, & Schley,
1991; Uccelli, Galloway, et al., 2015). For example, Carlisle et al.
(1999) and Snow and her colleagues (Snow, 1990; Snow et al.,

1991) found that academic language skill operationalized as a
metacognition (academic register awareness) predicted reading
comprehension over and above vocabulary for children in elemen-
tary school grades. Other studies focused on linguistic features
such as children’s knowledge of connectives, academic vocabu-
lary, and complex syntax, and their relations to reading compre-
hension (e.g., Crosson & Lesaux, 2013; McKeown et al., 2018).
Uccelli and her colleagues found that CALS was related to reading
comprehension for children in upper elementary grades (Uccelli,
Galloway, et al., 2015), and that growth in CALS from Grade 6 to
Grade 7 was related to growth in reading comprehension (Phillips
Galloway & Uccelli, 2019).

Gaps in the Literature and the Present Study

Although previous work on listening comprehension skill and
academic language proficiency has shown the roles of language
skills in reading development, there are several important gaps in
the literature. The first gap is the relation between listening com-
prehension skill and academic language proficiency as they have
been conceptualized and studied in separate lines of work. This is
a critical gap and may create confusion in the field. As suggested
in the review above and detailed below, there is a clear and large
conceptual overlap between these constructs (particularly in terms
of component skills; see Table 1). However, the apparent overlap
has not been acknowledged or explored. Figure 1 is a heuristic
representation of the academic language layer (continuum of aca-
demic and nonacademic language, and their exemplars) and the
discourse language layer in which language is described in oral
(listening comprehension and oral production) and written modal-
ities (reading comprehension and written composition) as well as
receptive (listening comprehension and reading comprehension)

Oral Language Wri�en Language

Recep�ve mode

Produc�ve/Expressive
mode

Listening Comprehension

Oral produc�on

Casual conversa�on
Small talk

Formal talks
Lecture

co
alk

Non-academic

Academic

Grocery list
Diary

Official reports
Textbooks
Academic papers

ii

tening Comprehension

on

Reading Comprehension

Wri�en Composi�on

nversa�on
k

Non aca

d i

Official repo
TeTT xtbooks
Academic p

Oral Language Wri�en Language

Figure 1. A heuristic representation of the academic language layer (continuum of academic and nonacademic
language) with illustrative examples and the discourse language layer in different modalities (oral and written
language and receptive and productive mode). Note that the academic language layer here includes written texts.
However, this is for description of academic language features, and academic language proficiency is opera-
tionalized as “oral” language proficiency (see Phillips Galloway & Uccelli, 2019; Uccelli, Barr, et al., 2015) to
access academic written texts. See the online article for the color version of this figure.
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and productive modalities (oral production and written composi-
tion). Clear in Figure 1 are similarities and differences between
listening comprehension and academic language. Listening com-
prehension skill is a general ability (general in the sense that it is
not specific to academic contexts) to comprehend discourse-level
oral language across the continuum of academic (e.g., lecture or
formal talks) and nonacademic language contexts (e.g., casual
conversation). Academic language proficiency is one’s ability to
use language for academic purposes specifically, but it is not
confined to the receptive or productive oral modalities (compre-
hension or production). Note that Figure 1 includes academic
language in both oral language and written language modalities.
Prior work on description of academic language features focused
on written texts (e.g., Bailey & Butler, 2002; Schleppegrell, 2001).
Then, the argument is that children’s academic language profi-
ciency or academic language skills in oral language are necessary
to access these academic language features in written texts (i.e.,
reading comprehension; Phillips Galloway & Uccelli, 2019; Uc-
celli, Galloway, et al., 2015).

From a theoretical point of view, there is a clear, large overlap
between listening comprehension skill (Kim, 2015, 2016; Kim &
Pilcher, 2016) and academic language proficiency, specifically
CALS (Uccelli, Barr, et al., 2015; Uccelli, Galloway, et al., 2015).
Table 1 summarizes component skills identified in listening com-
prehension skill and CALS. Listening comprehension skill, as a
discourse comprehension skill of oral language texts, draws on
foundational cognitions (working memory, attention, and inhibi-
tory control), foundational oral language skills (vocabulary and
grammatical/morphosyntactic knowledge), higher order cognitive
skills and regulation (inference, perspective taking, and compre-
hension monitoring), and background knowledge (content and
discourse knowledge, which includes text structure, genre, and
register knowledge; see Kim, 2016, 2019 for details about theo-
retical conceptualization). Academic language proficiency accord-
ing to Uccelli, Barr, et al. (2015) also includes similar skills.
Specifically, it requires foundational oral language skills, namely
vocabulary and syntactic knowledge, which are also component
skills of listening comprehension (Kim, 2016). Anaphor resolu-
tion, one of the CALS domains, taps into referential inferencing
ability that is also important in listening comprehension (Florit et
al., 2011; Graesser, Singer, & Trabasso, 1994; Kim, 2016). Con-
necting ideas logically, another CALS domain, would require
making inferences about the chain of causes and consequences,
which is likewise necessary for listening comprehension (Kim,
2016, 2017; Lepola et al., 2012; Tompkins, Guo, & Justice, 2013).
Interpreting and understanding authors’ viewpoints in CALS re-
quire perspective taking, one of the higher order skills needed for
listening comprehension as well (Kim, 2015, 2016, 2019).

If the constituent skills of listening comprehension skill and
academic language proficiency largely overlap, then a question
that arises is the dimensionality of these two skills. In other words,
if they draw on a highly similar set of skills, then are the listening
comprehension skill and academic language proficiency tasks best
described as a unidimensional skill, related but dissociable skills
(correlated multidimensions), or a common ability with specific
aspects (e.g., a general language ability and unique residual lis-
tening comprehension and academic language abilities over and
above the common general language ability; multidimensional
with a bifactor structure; Reise, Moore, & Haviland, 2010). Pre-

vious studies have examined dimensionality of oral language skills
such as vocabulary, syntax, and listening comprehension (Kieffer,
Petscher, Proctor, & Silverman, 2016; Language and Reading
Research Consortium, 2015; Tomblin & Zhang, 2006). In addition,
Uccelli, Barr, et al. (2015) reported that academic language pro-
ficiency tasks largely capture a single dimension for children in
upper elementary and middle schools when using an exploratory
factor analysis. However, to our knowledge, no previous studies,
regardless of age groups, have investigated the dimensionality of
academic language proficiency and listening comprehension skill
tasks simultaneously.

Another vital question is the relations of identified dimensions
across listening comprehension skill and academic language pro-
ficiency tasks to reading comprehension, the second gap. As
reviewed above, separate lines of work have demonstrated the
relations of listening comprehension skill and academic language
proficiency to reading comprehension, respectively. Given the
overlap that is outlined above, listening comprehension skill and
academic language proficiency tasks might be largely capturing a
common ability. Alternatively, if listening comprehension and
academic proficiency tasks are found to be multidimensional con-
structs—either two related but dissociable constructs, or a com-
mon ability with additional specific constructs (something
uniquely specific to listening comprehension and to academic
language proficiency over and above what is captured in the
common ability)—then, how are these identified multiple dimen-
sions related to reading comprehension? Answers to this would
help integrate work in separate lines and bring clarity and coher-
ence to our understanding about the relation of two widely studied
constructs, listening comprehension skill and academic language
proficiency, to reading comprehension skill.

The third gap is work on academic language proficiency for
primary grade children. Academic language proficiency has been
widely examined for preadolescents or adolescents, which is rea-
sonable given the increased language demands in texts in upper
elementary and secondary school grades (Meneses et al., 2018;
Schleppegrell, 2001, 2004; Snow & Uccelli, 2009; Uccelli, Barr, et
al., 2015). If academic language proficiency is considered an
important skill that can be measured and that contributes to reading
skills for adolescents, a crucial corollary is its measurement and
relation to reading comprehension for younger children. Academic
language is not an all-or-nothing phenomenon but instead emerges
and develops over time; therefore, measurement of academic lan-
guage proficiency for primary grade children is an important effort
to advance the field.

A measurement aspect that needs to be considered especially
when working with younger students is modality of administration
(independent reading vs. oral language), the fourth gap in the
literature. Studies with children in upper elementary grades or in
secondary schools assessed academic language proficiency in
reading contexts (i.e., children were asked to read questions and
items; Phillips Galloway & Uccelli, 2019; Uccelli, Barr, et al.,
2015; Uccelli, Galloway, et al., 2015). This assumes and works
only if students’ reading skills are proficient enough not to influ-
ence their performance on academic language proficiency tasks. If
reading skills are not proficient, students’ performance level on
academic language proficiency tasks would be depressed to some
extent, particularly for developing readers or anyone who is strug-
gling with decoding, because decoding skill constrains one’s per-
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formance. Consequently, the academic language proficiency con-
struct itself would not be purely academic “language” proficiency
but would reflect decoding skill as well. This has important im-
plications for validity of assessment of academic language profi-
ciency depending on the assessment purpose. If the goal of the
assessment is to accurately measure performance level of aca-
demic “language” proficiency, assessment in reading contexts may
not be appropriate, particularly for developing readers. In contrast,
if the inference from the academic language proficiency tasks is
students’ academic language performance that includes their de-
coding skill or if the goal of the assessment is prediction of one’s
reading performance (success or failure in reading comprehen-
sion), assessment in reading contexts may be appropriate because
decoding is an important skill for reading comprehension.

In the present study, we sought to examine the effect of assess-
ment modality of academic language proficiency in two ways.
First, we estimated mean differences in students’ performance on
academic language proficiency tasks in oral versus reading con-
texts. One can certainly speculate that mean performance in a
reading condition would be lower than that in an oral language
condition for developing readers, but it is important to have con-
crete empirical estimates of performance differences. Another way
of identifying the extent to which students’ performance on aca-
demic language proficiency tasks is influenced by word reading
skill is to examine the unique contribution of word reading to
reading comprehension over and above academic language profi-
ciency. If academic language proficiency captures word reading
skill (i.e., assessment in reading contexts), the unique, independent
contribution of word reading skill over and above academic lan-
guage proficiency would be smaller or reduced compared to when
academic language proficiency is measured in oral language con-
texts. To our knowledge, no previous studies have examined the
impact of assessment modality of academic language proficiency
(i.e., reading vs. oral contexts) regardless of students’ reading
developmental phrases.

To summarize, in the present study we address gaps in the
literature about academic language and listening comprehension
skills, and their relations to reading comprehension with the fol-
lowing three research questions.

1. Is student performance on listening comprehension and
academic language tasks best described as unidimen-
sional or multidimensional constructs?

2. Does second graders’ performance on academic language
tasks vary by assessment modality (reading vs. oral lan-
guage context)?

3. What is the average unique variance explained in reading
comprehension by identified dimension(s) of listening
comprehension and academic language proficiency tasks,
and word reading? Do the relations vary as a function of
assessment modality?

These questions were addressed, using data from two cohorts of
English-speaking children in Grade 2. Academic language tasks
were adapted for primary grade children (i.e., Grade 2) from
Uccelli, Barr, et al.’s (2015) CALS Instrument (CALS-I) designed
for upper primary and middle schoolchildren (see below

for details). The two cohorts were administered listening compre-
hension, word reading, and reading comprehension tasks in an
identical manner with an exception for CALS-I, which was ad-
ministered in a reading context in one cohort and in an oral
language context in the other cohort. Dimensionality was system-
atically examined by fitting a series of alternative models, includ-
ing unidimensional and multidimensional models (see Data Ana-
lysis Strategy section).

We hypothesized that the academic language and listening com-
prehension tasks would be best captured by a general ability that
captures common variance across all tasks along with factors that
are specific to academic language and listening comprehension
skills or lexical, text, or register factors (i.e., specific factors). We
also hypothesized that overall performance levels in academic
language tasks would be lower when assessed in a reading context
because of the constraint placed by children’s word reading skills,
given that second graders, on average, are developing their word
reading skills. Finally, we anticipated that across assessment mo-
dality (oral or reading contexts), the overall general oral language
factor, not the specific factors, would be most strongly and con-
sistently related to reading comprehension after accounting for
word reading skill, and that the unique relation of word reading to
reading comprehension would be weaker when academic language
proficiency is assessed in the reading condition.

Method

Participants

Participants were 350 second-grade students from 30 class-
rooms and seven schools in the Southeastern United States
(Mage � 7.54; SD � .64). The sample was drawn from a larger
longitudinal study of children’s language and literacy development
(see Kim, 2017). The sample was composed of two cohorts of
children that were approximately equivalent in size (N � 165 for
Cohort 1; N � 185 for Cohort 2). Participants were recruited from
the same schools in two consecutive years. The two cohorts
differed in the way academic language assessments were admin-
istered. In Cohort 1, the academic language assessments were
administered as reading tasks (i.e., children had to read items and
mark answers) whereas in Cohort 2, identical tasks were admin-
istered in an oral language condition (i.e., an assessor read items to
them while children followed along with the assessor then an-
swered in oral language). The reading condition was used first in
Cohort 1 as a default approach, following previous studies by
Phillips Galloway & Uccelli, 2019; Uccelli, Barr, et al. (2015;
Uccelli, Galloway, et al., 2015). All other assessments were ad-
ministered identically, and both cohorts were comparable in all
other areas tested as well as in their sociodemographic composi-
tion. Human subject approval was obtained from the Florida State
University (HSC NO. 2014.13495). Participating schools used
Imagine it! (Bereiter, 2010) as a reading program or curriculum.

Sex distribution was approximately equal in both cohorts (51%
male in Cohort 1; 53% male in Cohort 2). Race/ethnicity charac-
teristics of the students were similar in Cohorts 1 and 2: White
(54% and 52%, respectively), Black (35% and 34%), Hispanic/
Latino (6% and 7%), Asian (1% and 1%), Native American (1%
and 1%), and multiracial (3% and 5%). A large proportion of the
children were eligible for free or reduced-price lunch in both
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cohorts (72% and 76% for Cohorts 1 and 2, respectively). Accord-
ing to school records, 1% of Cohort 1 and 3% of Cohort 2 students
were identified as English language learners, which is consistent
with the demographic characteristics of the region. English lan-
guage proficiency status is determined by the state-wide assess-
ments that are conducted annually.

Measures

Children were assessed on the constructs of academic language
proficiency, listening comprehension skill, word reading skill, and
reading comprehension skill, using multiple tasks for each con-
struct. Unless otherwise noted, children’s responses were scored
dichotomously (1 � correct; 0 � incorrect) for each item. All the
reported reliabilities, including those for normed tasks, are based
on the present sample.

Academic language. The following seven tasks were used to
capture the lexical, text, and academic register factors of academic
language ability: academic vocabulary, academic register, organiz-
ing texts, tracking referents (or anaphor resolution), connecting
ideas, understanding viewpoints: modal verbs, and understanding
arguments. All tasks except for academic vocabulary were adapted
from Uccelli and her colleagues’ (Uccelli, Barr, et al., 2015;
Uccelli, Galloway, et al., 2015) CALS-I designed for older chil-
dren (i.e., Grades 4–6). Adaptation was led by the first author and
two doctoral students who were former classroom teachers on the
research team. Adaptation primarily involved developing easier items,
appropriate for younger children in the present study, for the con-
structs noted above. For instance, the Connecting Ideas task in Uc-
celli, Barr, et al.’s (2015) work included connectives such as none-
theless and in spite of that, but in the adapted task, easier connectives
such as in addition and unless were included. In the adapted Orga-
nizing Texts task, text lengths were shorter (limited to three to five
sentences compared to four to six sentences in CALS-I), and many
items included transition words for clear signposting (see the example
item in Appendix A). In the Understanding Viewpoints: Modal Verbs
task, the prompt sentences included modal verbs, adjectives, and
adverbs that are likely to be familiar to children in lower primary
grades (e.g., will, might, possible) instead of more sophisticated ones
used in CALS-I (e.g., unquestionable, unlikely). The adapted tasks
were piloted with children in Grades 2 to 4 (approximately 30–40
children per grade) and revised (e.g., changing directions, changing
items) by the authors based on psychometric properties and assessors’
feedback from the field. Below is a brief description of each task
(detailed descriptions of many of the tasks are found in Uccelli, Barr,
et al., 2015; Uccelli, Galloway, et al., 2015). Note that for each task,
there were two practice items, followed by the experimental items.
Appendix A presents example items and the total number of experi-
mental items for each task used in the present study.

In the Academic Vocabulary task (14 items), which was adapted
from Kieffer and Lesaux (2012), the child was asked to select the
meaning of a target word out of four options. In the Academic
Register task (10 items), the child was presented with definitions of a
familiar word (e.g., car) and was asked to identify whether the
definition provided was written for children or adults. In the Orga-
nizing Texts task (six items), the child was provided with three to four
sentences and was asked to come up with a reasonable, logical
sentence that fit the context. Texts explicitly included conventional
markers (e.g., first, next) or paragraph organizations with clear cue

words (e.g., Weather in Alaska is very different from weather in
Florida.). In the Tracking Referents task (seven items), the child was
asked to identify the expression to which an anaphor (e.g., it, this)
referred in a provided short text. In the Connecting Ideas task (10
items), the child was asked to select a missing connective to complete
a sentence from among four options. In the Understanding View-
points: Modal Verbs task (16 items), the child was presented with a
sentence containing a modal verb (e.g., There will be a quiz tomor-
row; There might be a quiz tomorrow) and was asked to indicate the
perspective of the student expressed in the sentence. In the Under-
standing Arguments task (11 items), the child was provided with a
sentence that contained a claim (e.g., Students need recess to play and
relax at school) and a student’s response to the argument (e.g., Yes. At
recess we play games like tag, soccer, or basketball). The child was
asked to identify the nature of the student’s response among four
options (e.g., giving examples, excuses, definitions, or exaggerations;
see Appendix A).

Overall internal consistency of scores from the academic language
tasks was .88. Because our second research question is centered on the
dimensionality (factor structure) of item responses from the set of
academic language tasks, coefficient H (McNeish, 2018) for the
subsequent factors are reported in our section on confirmatory factor
analysis.

Listening comprehension. Children’s listening comprehension
was measured by two standardized, normed tasks and one experimen-
tal informational task. The normed tasks included the Narrative Com-
prehension subtest of the Test of Narrative Language (TNL; Gillam &
Pearson, 2004) and the Listening Comprehension Scale of the Oral
and Written Language Scales–II (OWLS-II; Carrow-Woolfolk,
2011). In the TNL Narrative Comprehension subtest, the child heard
three narrative stories and was asked comprehension questions for
each story (e.g., What should they [characters] do?). There were a
total of 30 questions across the three stories (� � .74). In the
OWLS-II Listening Comprehension task, the child listened to stimu-
lus sentences and short passages and was asked to point to one of four
pictures that corresponded to the sentence (� � .94). The experimen-
tal comprehension task was composed of three informational passages
(140 words, 200 words, and 282 words, respectively) from the Qual-
itative Reading Inventory-5 (QRI; Leslie & Caldwell, 2011) and the
Analytical Reading Inventory, 9th ed. (Woods & Moe, 2011). Titles
of the three passages were Matter, Whales and Fish, and Where Do
People Live? After listening to each passage, the child was asked
comprehension questions (e.g., According to the story, how are
whales and fish different?). There were eight questions in each pas-
sage for a total of 24 questions (� � .72). The items in all the tasks
were scored dichotomously except for a few items in TNL, which
were scored 0 to 3 following the manual (Gillam & Pearson, 2004).

Word reading. Three standardized and normed tasks were used
to measure children’s word reading proficiency: the Letter Word
Identification (LWID) of the Woodcock Johnson, 3rd ed. (WJ-III;
Woodcock, McGrew, & Mather, 2001) and two forms (A & B) of the
Sight Word Efficiency subtask of the Test of Word Reading
Efficiency-II (TOWRE-II; Wagner, Torgesen, & Rashotte, 2012). In
the WJ-III LWID task, the child was asked to read aloud a list of
words of increasing difficulty (� � .91). In the TOWRE-II Sight
Word Efficiency task, the child was asked to read words of increasing
difficulty with accuracy and speed in 45 s (test-rest reliability � .93;
Wagner et al., 2012).
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Reading comprehension. The following two standardized and
normed tasks were used to assess children’s reading comprehension:
Passage Comprehension of the WJ-III (Woodcock et al., 2001) and
Reading Comprehension of the Wechsler Individual Achievement
Test-Third Edition (WIAT-III; Wechsler, 2009). In the WJ-III Pas-
sage Comprehension task, the child read sentences and short narrative
and informational passages and filled in blanks (� � .83). In the
WIAT-III Reading Comprehension task, the child read narrative and
informational passages and answered multiple choice questions (� �
.82).

Procedure

Children were individually assessed by rigorously trained re-
search assistants in a quiet space in the school. The assessment
battery was administered in several sessions, each of which lasted
30 to 40 min. As noted above, all assessment procedures were
identical for both cohorts of children with an exception for aca-
demic language proficiency tasks, which were administered in a
reading context for Cohort 1 and an oral language context for
Cohort 2.

Data Analysis Strategy

Research Question 1: Dimensionality of academic language
and listening comprehension tasks. The extent to which the
item responses from the academic language and listening compre-
hension tasks converged on a single construct or multidimensional
constructs was evaluated systematically via confirmatory factor
analysis (CFA). Because the items across tasks were dichotomous,
it was necessary to use a CFA of categorical indicators, an analysis
that is structurally equivalent to item response theory (Kamata &
Bauer, 2008). As mentioned above, multiple alternative models
were tested (see Figure 2). First, a unidimensional model (Figure
2a; Model 1) was tested. In this model, all items from the seven
academic language subscales along with items from the three
listening comprehension tasks (i.e., the TNL, OWLS-II, and ex-
perimental informational text comprehension) were specified to
load on a general oral language factor.

A second set of models (Models 2–5) tested a bifactor structure.
The second model (see Figure 2b; Model 2) was a bifactor model
where items loaded on a general construct (i.e., oral language [OL
in Figure 2]) that captures common variance across all the items,
as well as specific factors over and above the general construct—
text factor, lexical factor, and register factor—from the seven
academic language proficiency tasks, and specific factors for the
three listening comprehension tasks. In this model, variation in
item responses across all tasks is due to a general and shared trait,
and residual variance in item responses beyond the general factor
(i.e., specific factors) may be further due to something shared
within the tasks such as text, lexical, and register awareness factors
or passage-specific listening comprehension. Text-level processes
involve multiple text-based inferences such as anaphor resolution,
identification of themes, inferences about textual stance or view-
point, and intent and goals (Graesser et al., 1994; Kim, 2016, 2017;
Kintsch & Rawson, 2005). Register awareness is also one of the
hallmarks of academic language proficiency (academic register vs.
informal/conversational register) because it entails the ability to
recognize the constellation of academic language features as ap-

propriate for academic contexts (Carlisle et al., 1999; Scarcella,
2003; Snow & Uccelli, 2009). The lexical factor was indicated by
the academic vocabulary items; the text factor was indicated by
organizing texts, tracking referents, connecting ideas, modal verbs,
and understanding arguments tasks; and the register factor was
indicated by the items in the academic register task. These specific
factors reflect variance that was captured among the items but that
is statistically not relevant to the general factor from a malleable
factor perspective. For the items that corresponded to the three
TNL, three experimental informational texts, and OWLS-II pas-
sages, items within a passage may include response-dependencies
that can be modeled via latent factors. These latent factors are not
believed to have inherent value for predictive purposes but serve to
capture potential item dependence within an item bundle. The
general factor is hypothesized to maintain moderate to strong
loadings in the measurement model to comprise a reliable factor
and is further hypothesized to reflect a substantive hypothetical
construct compared to the specific factors. Advantages of bifactor
models include testing for the presence of specific constructs
beyond the general constructs, and allowance of both general and
specific factors as explanatory variables of individual differences
in other outcomes (Reise et al., 2010).

A variant of the bifactor model in Figure 2b replaced the
theoretical specific factor of text with task-specific factors (Figure
2c; Model 3). Model 3 replaced the single, latent text factor
(shown in Figure 2b) with multiple, specific factors corresponding
to each task-based item set (i.e., a latent variable each for items
associated with organizing texts, tracking referents, connecting
ideas, modal verbs, and understanding arguments tasks; see Figure
2c). This model was tested because it is plausible that the residual
variances across items beyond the general oral language factor are
not best captured by a theoretical specific text factor but rather
multiple task-based factors that have no meaningful variance be-
yond the general factor. The fourth model was also a bifactor
model, but instead of one general oral language factor (shown in
Figure 2b), two general factors of academic language and listening
comprehension were specified (see Figure 2d; Model 4). The
academic language factor tested the extent to which the academic
language items characterized a general factor beyond the text,
lexical, and register specific factors. Likewise, the general listen-
ing comprehension factor tested whether the items from the TNL,
informational texts, and OWLS-II passages loaded on a general
factor in addition to the passage-specific effects. Model 5 (Figure
2e) tested a variant of Model 4 where the text factor was replaced
by the multiple task-based factors.

Model 6 (Figure 2f) and Model 7 (Figure 2g) are trifactor
models. A trifactor model is similar in its conceptualization to the
bifactor model; in the bifactor model, each measured variable (or
item in this study) loads onto one specific factor and one general
factor. The trifactor, as used by Bauer et al. (2013), allows each
measured variable to load on three target factors. For example,
Model 6 in our study was a trifactor model (Figure 2f) that
included a factor of oral language (independent of the other factors
such as academic language, listening comprehension, text, lexical,
register, and passage factors), factors of academic language and
listening comprehension (over and above the general language
factor), and the text, lexical, register, and listening comprehension
passage factors. In the bifactor model, such as in Figure 2c,
conventional statistical modeling practices refer to the oral lan-
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guage factor as a general factor and the task-based factors are
called specific factors. As previously described for Models 2–5,
this terminology reflects that the general factor of oral language is
theoretically expected to capture the general common variance
across all items and the remaining factors capture residual variance
specific to the tasks. In the trifactor model, such as Figure 2f, we
again describe oral language as a general factor and the task-based
factors are still referred to as specific factors. The introduction of
the academic language and listening comprehension factors for the

trifactor model necessitates a terminological discussion. These two
factors are not general factors because they do not capture the
variance across all items, yet they are not quite specific factors
either as academic language is comprised of items from text,
lexical, and register items, and listening comprehension is com-
prised of items from the QRI, TNL, and OWLS-II passages. We
opt to refer to these latent representations as local factors to reflect
that they are not general but also not hypothesized or measured in
the same way as the specific factors. The local factors are theo-
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Figure 2. Measurement model sample specifications for (a) a unidimensional academic language model
(Model 1); (b) a bifactor model of general oral language (OL) and specific text, lexical, register, and listening
comprehension passage factors (i.e., QRI, TNL, and OWLS; Model 2); (c) a bifactor model of general OL and
specific connecting ideas, understanding arguments, organizing texts, tracking referents, modal verbs, lexical,
register, and listening comprehension passage factors (Model 3); (d) a bifactor model of general factors of
academic language (AL) and listening comprehension (LC), and specific text, lexical, register, and listening
comprehension passage factors (Model 4); (e) a bifactor model of general factors of AL and LC, and specific
factors of connecting ideas, understanding arguments, organizing texts, tracking referents, modal verbs, lexical,
register, and listening comprehension passage (Model 5); (f) a trifactor model of general OL, local factors of AL
and LC, and specific text, lexical, register, and listening comprehension passage factors (Model 6); and (g) a
trifactor model of general OL, local factors of AL and LC, and specific connecting ideas, understanding
arguments, organizing texts, tracking referents, modal verbs, lexical, register, and listening comprehension
passage factors (Model 7). CI � connecting ideas; UA � understanding arguments; OT � organizing texts;
TR � tracking referents; MV � modal verbs; AV � academic vocabulary; AR � academic register; TNL �
Test of Narrative Language; OWLS � Listening Comprehension subtest of the Oral and Written Language
Scales; QRI � Qualitative Reading Inventory-5 used as expository text comprehension.

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.

9ACADEMIC LANGUAGE AND LISTENING COMPREHENSION



retical aggregates of content-specific areas but do not cross each
other (i.e., academic language items only load on the academic
language local factor and listening comprehension items only load
on the listening comprehension local factor). Using the term local
factor allows us to delineate important theoretical and statistical
differences between the bifactor and trifactor models. Model 7 was
also a trifactor model (Figure 2g) that replaced the text factor with
multiple task-specific factors.

Models 8 and 9 tested second-order factor models (Figures not
shown) where Model 8 explored the presence of a second-order factor
over the text, lexical, register, and listening comprehension factors,
and Model 9 explored the presence of a second-order factor over the

organizing texts, tracking referents, connecting ideas, modal verbs,
understanding arguments tasks, and listening comprehension factors.
In addition to these nine primary models, we explored several varia-
tions that allowed for correlated factors. Because of parsimony in
reporting, details on these ancillary models and results are reported in
the online supplemental materials.

All models were estimated using Mplus 8.1 software with the
logit-link via maximum likelihood estimation. Relative model fit
among the specifications was compared using the Akaike infor-
mation criterion (AIC) and the sample-adjusted Bayes information
criterion (nBIC). The latter index was used as simulation studies
have suggested that the nBIC is useful for model comparisons

AL

CI1-
CI10

UA1-
UA11

OT1-
OT6

TR1-
TR7

MV1-
MV16

Text

LC

OL

CI1-
CI10

UA1-
UA11

OT1-
OT6

TR1-
TR7

MV1-
MV16

Text

AL
 f

 d

AL

CI1-
CI10

UA1-
UA11

OT1-
OT6

TR1-
TR7

MV1-
MV16

 e

Conn.
Ideas

Modal
Verbs

Track
Ref.

Org.
Text

Und.
Arg.

CI1-
CI10

UA1-
UA11

OT1-
OT6

TR1-
TR7

MV1-
MV16

AL
 g

Conn.
Ideas

Modal
Verbs

Track
Ref.

Org.
Text

Und.
Arg.

AV1-
AV14

AR1-
AR10

Lexical Register

QRI1-
QRI8

QRI9-
QRI16

TNL1-
TNL11

TNL12-
TNL20

OWLS1-
OWLS30

QRI
P1

QRI
P2

TNL
P1

TNL
P2 OWLS

QRI17-
QRI24

QRI
P3

TNL21-
TNL30

TNL
P3

AV1-
AV14

AR1-
AR10

Lexical Register

AV1-
AV14

AR1-
AR10

Lexical Register

AV1-
AV14

AR1-
AR10

Lexical Register

LC

QRI1-
QRI8

QRI9-
QRI16

TNL1-
TNL11

TNL12-
TNL20

OWLS1-
OWLS30

QRI
P1

QRI
P2

TNL
P1

TNL
P2 OWLS

QRI17-
QRI24

QRI
P3

TNL21-
TNL30

TNL
P3

LC

QRI1-
QRI8

QRI9-
QRI16

TNL1-
TNL11

TNL12-
TNL20

OWLS1-
OWLS30

QRI
P1

QRI
P2

TNL
P1

TNL
P2 OWLS

QRI17-
QRI24

QRI
P3

TNL21-
TNL30

TNL
P3

LC

QRI1-
QRI8

QRI9-
QRI16

TNL1-
TNL11

TNL12-
TNL20

OWLS1-
OWLS30

QRI
P1

QRI
P2

TNL
P1

TNL
P2 OWLS

QRI17-
QRI24

QRI
P3

TNL21-
TNL30

TNL
P3

OL

Figure 2. (continued)
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(Enders & Tofighi, 2008). For the model demonstrating best
relative fit, incremental fit was evaluated with the comparative fit
index (CFI; � .95 as acceptable), Tucker-Lewis index (TLI; �.95
as acceptable), and root mean square error of approximation
(RMSEA; � .10 as acceptable). The explained common variance
index (ECV; Rodriguez, Reise, & Haviland, 2016) was used to
evaluate the variance related to the general factors by taking the ratio
of the variance explained by the general factors to the total variance
across all general or specific factors. The value estimated by the ECV
represents the percentage of the common variance that is extracted
among all the indicators that is due to the general factor(s) with the
1 � ECV value as the percentage of the common variance that is due
to specific factors. Moreover, because of the complexity and multi-
dimensionality of the models that were tested with 128 items in our
sample of 350, each factor model was bootstrapped 100 times so that
the standard errors could be better approximated.

Research Question 2: Performance level in the academic
language proficiency tasks as a function of assessment
modality. Students’ mean performances on the academic profi-
ciency tasks (i.e., oral language vs. reading modality) were com-
pared, using Cohen’s d.

Research Question 3: The relations of identified dimen-
sion(s) to reading comprehension and moderation by assess-
ment modality. The primary analytic strategy to address this
question was dominance analysis, using results from the second
research question. Furthermore, prior to conducting dominance
analysis, CFA models for word reading and reading comprehen-
sion latent variables were added to the trifactor model to obtain the
covariance matrix needed in the dominance analysis (see the
online supplemental materials). A latent factor of word reading
was composed of WJ-III LWID and two forms of the TOWRE-II,
and a latent factor of reading comprehension was formed by
WJ-III Passage Comprehension and the WIAT-III. Separate factor
models were run for each cohort. Because of known limitations
related to using estimated factor scores, such as factor indetermi-
nacy (Beauducel & Hilger, 2017) that is impacted by sample size,
reliability of measurement, and missing data, we opted to use the
actual covariance matrix from the full CFA to conduct a
secondary-analysis via a dominance analysis. Using R macro
scripts developed by Nimon (2015), data sets with sample sizes of
165 and 185 for Cohorts 1 and 2, respectively, were simulated
according to their separate covariance matrices.

Dominance analysis (Azen, 2013; Azen & Budescu, 2003)
allows a rank ordering by importance of the contribution of pre-
dictors to outcome by modeling all possible main effects regres-
sion models and evaluating the unique contributions a predictor
makes when considering models which have 0 to n variables
already included. These authors note that several types of measures
exist for evaluating predictor importance including (a) a regression
coefficient, (b) a partially standardized regression coefficient, (c)
R2, or (d) various other indices such as the Pratt index (Pratt, 1987)
or the structure coefficient (Courville & Thompson, 2001). The
limitation of these indices in traditional regression is that they are
limited by interpretation (Azen & Budescu, 2003), but more im-
portantly how predictor importance should be evaluated in a set of
models. Azen and Budescu argued that one predictor is valued as
more important if it has a greater contribution in all other possible
subset models where only one of the two variables is entered into
the equation. For example, suppose that listening comprehension

skill (X1), decoding (X2), and academic language proficiency (X3)
were all used as predictors of reading comprehension. Dominance
analysis uses 2(p�2) subset models to listening comprehension skill
all possible R2 from the included predictors (p). To look at the
unique value of listening comprehension, one would take the R2

from any subset model that includes listening comprehension skill
and subtract the R2 from a model not including listening compre-
hension skill. The unique value of listening comprehension skill
when only 1 other predictor in the model would be evaluated by
looking at the following model comparisons using R2:

Modeling Process 1: (X1�X2) – (X2) � unique value of listening
comprehension skill above decoding.

Modeling Process 2: (X1�X3) – (X3) � unique value of listening
comprehension skill above academic language proficiency.

The averaged R2 across the two modeling processes represents
the unique value of listening comprehension skill when one other
predictor is in the model. This process repeats looking at listening
comprehension skill when no other predictors are in the model or
all other predictors are in the model. The averaged R2 across all
possible models reflects the average unique contribution of the
variable. Without dominance analysis, a researcher is left with
relatively few options for predictor importance as the unique R2 for
any model is confounded by its order of entry. In the example
above, the importance of listening comprehension skill differs if
decoding is entered first into the model compared to if academic
language proficiency is entered first. As the number of predictors
increases for a regression analysis, dominance analysis becomes
increasingly important as a tool to test the relative importance of
variables. The average R2 contribution and unique contribution to
size k models was evaluated and reported as was the level of
dominance of each predictor in pairwise contrasts of the predictors.

Furthermore, levels of dominance were established by review-
ing two statistics from 1,000 bootstrapped estimates to establish
one of three levels of dominance among the predictors. First, the
dominance of one predictor (i) over another (j) is viewed via the
Dij coefficient that denotes whether the level of dominance be-
tween each ij pairing can be observed. A Dij coefficient of 0.5
means that neither variable dominates the other; 1 indicates that
the variable i dominates variable j; and 0 means that the variable
j dominates variable i. The reproducibility coefficient, denoted R,
indicates the percent of bootstrapped conditions where the level of
dominance was observed; values of 1.00 are reflective of the
observed dominance occurring in 100% of bootstrapped samples,
and lower values show weaker confidence in the level of observed
sample dominance based on the bootstraps. The reason the Dij and
R coefficients are helpful is that the Dij gives the direct, summa-
tive comparison of how one predictor compares to another in
explaining unique variance. The R2 values from the dominance is
helpful for reviewing contributions of predictors across all subset
models, but the Dij succinctly evaluates the head-to-head compar-
ison of predictors. Similarly, the R coefficient is a useful statistic
for looking at the generalizability of Dij. That is, if a Dij value of
1.0 is observed along with an R of .48 when testing for complete
dominance, then we may conclude that predictor i completely
dominates predictor j with the sample data. However, when the
sample data were bootstrapped 1,000 times, complete dominance
was only observed in 480 of the 1,000 bootstraps. Subsequently,
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the generalizability of the complete dominance would be weaker in
the presence of a lower R coefficient. Complete dominance de-
scribes where a predictor i explains more unique variance for every
subset model than predictor j (or vice versa). Conditional domi-
nance is where the average additional contribution within model
size k (e.g., one predictor only, two predictors only, etc.) for
predictor i is greater than predictor j (or vice versa). General
dominance is the weakest form of dominance where the average
additional contribution across all model sizes for predictor i is
greater than predictor j (or vice versa). Because the bootstrap
process for dominance analysis evaluates pairwise dominance re-
lations using variable i compared to variable j, each of the predic-
tors can be represented as either an i or a j variable. SAS software
was used to estimate the dominance analysis of latent variables.

Results

Data and Preliminary Analysis

Prior to the estimation of the descriptive statistics and correlations,
missing data were evaluated for the measures across the two cohorts.
Missing data ranged from 0% on the TNL to 4% for the items on the
Organizing Texts, Tracking Referents, Academic Vocabulary, and
Academic Register tasks. Little’s testing of missing completely at

random was not statistically significant for either cohort—Cohort 1:
�2(14) � 22.55, p � .068; Cohort 2: �2(1) � 0.29, p � .593—
indicating that the hypothesis of data missing completely at random
was not rejected. We used full-information maximum likelihood,
which is efficient in handling missing data (Enders & Bandalos,
2001).

Descriptive statistics for the sample by cohort are reported in
Table 2. Children’s mean performances on the normed measures of
language and reading (i.e., TNL, OWLS-II, TOWRE-II, WJ-III
LWID and Passage Comprehension, and WIAT-III Reading Com-
prehension) were in the low average to average range across both
cohorts. For example, in the listening comprehension tasks, stu-
dents’ mean performances on TNL ranged from 8.30 to 8.65 (in
TNL, mean of standardized score is 10 with SD � 3) and mean
performances on OWLS-II ranged from 97.05 to 98.41. Students’
performances on reading tasks ranged from 96.36 on WJ Passage
Comprehension to 103.53 on WJ-III LWID in Cohort 1 and from
96.82 on WIAT-III Reading Comprehension to 104.76 on WJ-III
LWID in Cohort 2. Children’s mean performances on the aca-
demic language tasks had sufficient variations around means.
There was a slight floor effect in the Organizing Texts task, but
skewness was not severe (.72). Raw scores were used in subse-
quent analyses.

Table 2
Descriptive Statistics for Cohorts 1 and 2

Measure

Cohort 1
(reading condition:

N � 165)

Cohort 2
(oral language condition:

N � 185)

dM SD Min Max M SD Min Max

Academic language
Academic vocabulary 7.23 2.79 1 13 8.52 2.77 1 13 �.46
Academic register 5.37 2.15 0 10 5.64 1.87 2 10 �.13
Organizing texts 1.69 1.56 0 6 1.53 1.54 0 6 .10
Tracking referents 3.72 1.88 0 7 3.93 1.62 0 7 �.12
Connecting ideas 5.19 2.37 1 10 5.36 1.98 0 10 �.08
Understanding viewpoints: Modal verbs 7.98 3.37 0 16 8.79 3.34 1 16 �.24
Understanding arguments 5.41 2.46 1 10 6.23 2.12 0 11 �.36

Listening comprehension
TNL Raw 26.47 4.95 13 36 25.34 4.97 5 33 .23
TNL SSa 8.65 3.07 1 15 8.30 2.89 1 15 .12
OWLS Raw 76.90 12.89 37 103 76.08 13.16 38 101 .06
OWLS SS 98.41 14.32 44 124 97.05 15.15 44 124 .09
QRI Raw 10.25 3.49 2 20 9.21 3.40 1 20 .30

Word reading
WJ LWID Raw 42.01 6.51 25 63 42.01 6.47 18 63 .00
WJ LWID SS 103.53 12.43 65 134 104.76 13.31 47 135 �.10
TOWRE Form A Raw 50.99 11.94 18 73 51.64 12.08 7 75 �.05
TOWRE Form A SS 97.39 15.38 55 128 100.32 16.64 55 131 �.18
TOWRE Form B Raw 51.55 11.71 17 78 52.01 12.18 9 78 �.03
TOWRE Form B SS 98.00 15.50 55 131 100.33 17.21 55 135 �.14

Reading comprehension
WJ Passage Comp Raw 22.97 4.22 12 83 22.98 4.22 9 33 .00
WJ Passage Comp SS 96.36 11.23 57 119 97.33 12.11 44 122 �.08
WIAT Reading Comp Raw 51.74 11.35 3 83 50.94 11.30 3 83 .07
WIAT Reading Comp SS 96.58 13.23 40 136 96.82 13.18 58 138 �.02

Note. TNL � Test of Narrative Language; SS � standard score; OWLS � Listening Comprehension subtest of the Oral and Written Language Scales;
QRI � Qualitative Reading Inventory-5 used as expository text comprehension; WJ � Woodcock Johnson-III; LWID � Letter Word Identification;
TOWRE � Test of Word Reading Efficiency-II; Comp � comprehension; WIAT � Wechsler Individual Achievement Test-third edition; d � Cohen’s
d standardized mean differences.
a Norm mean is 10 with SD of 3 for the Test of Narrative Language.
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Table 3 presents bivariate correlations. Patterns of bivariate
correlations showed similar patterns between many measures for
the two cohorts. However, some differences were found in mag-
nitudes between academic language tasks and the other tasks. For
example, Tracking Referents was more strongly related to other
tasks in Cohort 1 (reading condition; .18 � rs � .61) than in
Cohort 2 (oral language condition; .06 � rs � .36).

Research Question 1: Dimensionality of Academic
Language and Listening Comprehension Tasks

As shown in Table 4, among the seven primary models tested,
the trifactor model with general oral language, local factors of
academic language and listening comprehension, and task-specific
factors (Model 7) maintained the lowest nBIC (66,893.93) and the
second lowest AIC (66,353.89). The model with the lowest AIC

index was Model 3 (66,155.83; 	AIC � �198.06), yet Model 7
outperformed Model 3 in terms of the nBIC (i.e., 	nBIC �
1,318.08), our primary relative model fit comparison index. The
model with the next lowest nBIC compared to Model 7 was Model
4 with 	nBIC � 28.02, suggesting stronger relative fit. Therefore,
Model 7 or Figure 2g was chosen as the final model (loadings,
standard errors, and p values reported in the online supplemental
materials). The model fit for Model 7 was excellent: �2(18,330) �
18,737.75, p � 1.00, CFI � .97, TLI � .97, RMSEA � .008 (90%
CI [.004, .011]), and the ECV value of .71 indicated that 71% of
the common variance extracted from all items was attributed to the
oral language (general) factor and academic language and listening
comprehension (local) factors, and the remaining 29% of the
common variance was spread across or due to the other 12 latent
construct representations in Figure 2g.

Table 3
Correlations Among Measured Variables for Cohort 1 (N � 165; Reading Condition; Lower Diagonal) and Cohort 2 (N � 185;
Oral Language Condition; Upper Diagonal)

Measure 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1. Academic vocabulary — .17 .39 .31 .50 .53 .41 .47 .50 .46 .33 .25 .26 .43 .38
2. Academic register .19 — .14† .06† .17 .16 .16 .15 .03† .04† .03† .00† .00† .13† .06†

3. Organizing texts .46 .08† — .36 .41 .36 .33 .38 .31 .44 .33 .21 .22 .38 .44
4. Tracking referents .61 .18 .44 — .28 .32 .12† .16 .18 .31 .21 .12† .14† .23 .18
5. Connecting ideas .69 .09† .44 .60 — .50 .46 .41 .40 .36 .41 .33 .33 .48 .41
6. Viewpoints: modal verbs .52 .11† .42 .47 .51 — .32 .37 .42 .37 .31 .23 .22 .38 .40
7. Understand arguments .55 .14† .44 .57 .63 .59 — .45 .40 .32 .32 .22 .18 .39 .42
8. TNL .41 .12† .45 .35 .39 .45 .41 — .44 .59 .30 .19 .17 .46 .41
9. OWLS .32 .11† .31 .27 .22 .21 .26 .44 — .48 .32 .19 .14† .35 .32

10. QRI .45 .18 .46 .38 .49 .40 .46 .59 .37 — .15 .03† .04† .29 .32
11. WJ LWID .52 .07† .35 .44 .62 .53 .49 .32 .16 .33 — .87 .86 .89 .67
12. TOWRE A .47 .01† .30 .42 .63 .47 .50 .27 .07† .26 .84 — .96 .82 .63
13. TOWRE B .43 .04† .24 .37 .61 .40 .45 .17 .02† .23 .84 .94 — .80 .62
14. WJ Passage Comp .55 .11† .42 .53 .61 .52 .55 .45 .28 .44 .86 .77 .75 — .68
15. WIAT Reading Comp .47 .03† .44 .44 .58 .47 .49 .42 .31 .43 .67 .64 .62 .71 —

Note. TNL � Test of Narrative Language; OWLS � Listening Comprehension subtest of the Oral and Written Language Scales; QRI � Qualitative
Reading Inventory-5 used as expository text comprehension; WJ � Woodcock Johnson-III; LWID � Letter Word Identification; TOWRE � Test of Word
Reading Efficiency-II; Comp � comprehension; WIAT � Wechsler Individual Achievement Test-third edition.
† p � .05.

Table 4
Confirmatory Factor Analysis Model Fit

Model LL ECV AIC nBIC 	nBIC

1. One factor (Figure 2a) �34,043.07 68,888.15 69,161.92
2. Bifactor model of general oral language with text and task-specific factors (Figure 2b) �32,663.97 .33 66,519.94 66,926.85 2,235.07a

3. Bifactor model of general oral language with task-specific factors (Figure 2c) �32,481.91 .49 66,155.83 68,212.01 �1,285.16b

4. Bifactor model with uncorrelated general factors with text and task-specific
factors (Figure 2d) �32,398.61 .52 66,381.22 66,921.95 4.90b

5. Bifactor model with uncorrelated general factors with task-specific factors (Figure 2e) �32,687.73 .55 66,567.46 66,974.37 �47.52b

6. Trifactor model of general oral language with local factors, theoretical and task-specific
factors (Figure 2f) �32,422.75 .57 66,427.50 66,967.54 �40.69b

7. Trifactor model of general oral language with local factors, task-specific factors only
(Figure 2g) �32,385.94 .71 66,353.89 66,893.93 32.92b

8. Second-order model with text and task-specific factors No convergence
9. Second-order model with correlated local factors No convergence

Note. LL � log likelihood; ECV � explained common variance; AIC � Akaike information criterion; nBIC � sample-adjusted Bayes information
criterion. Local factors � academic language and listening comprehension in trifactor models. ECV for Models 2 and 3 is based on the general oral language
factor. ECV for Models 4 and 5 is based on the AL and LC factors. ECV for Models 6 and 7 is based on the AL, LC, and OL factors.
a Model compared to Model 1. b Model compared to Model 2.
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A review of the specific factors such as text, lexical, register, the
experimental informational comprehension, TNL, and OWLS-II
factors suggested that they were largely residual variance unrelated
to the general and local constructs as indicated by weak or non-
significant standardized loadings (i.e., �.26 to .25). The exception
to this case was the register factor where the loadings were all
statistically significant (i.e., �.24, �.19, .25 to .56). As such, we
hypothesized that this construct may have relevance for the pur-
pose of explaining individual differences in reading comprehen-
sion. Coefficient H was computed for the general factor of oral
language (H � .95), the two local factors of academic language
(H � .88) and listening comprehension (H � .85), and the register
factor (H � .73).

Research Question 2: Mean Performances on the
Academic Language Tasks as a Function of
Assessment Modality

We examined the academic language scores across Cohort 1
(assessed in the reading context) and Cohort 2 (assessed in the oral
language context). As displayed in Table 2, some, mostly small,
standardized differences were observed between cohorts in the
academic language tasks, with somewhat lower performances in
the reading condition (Cohort 1). Cohen’s d estimates were as
follows: �.08 in Connecting Ideas (connectives), �.12 in Track-
ing Referents, �.13 in Academic Register, �.24 in Understand-
ing Viewpoints: Modal Verbs, �.36 in Understanding Argu-
ments, �.46 in Academic Vocabulary, and .10 in Organizing
Texts. Note again that only the academic language tasks were
administered in different conditions (reading vs. oral language) for
Cohort 1 and Cohort 2; all other tasks (i.e., listening comprehen-
sion, word reading, and reading comprehension) were measured
identically between cohorts.

Research Question 3: Nature of the Relation of
Identified Dimension(s) of Oral Language to
Reading Comprehension

CFA models for word reading and reading comprehension by
each cohort fit the data well (see the online supplemental materi-
als), and the latent correlation matrix for each of the cohorts is

provided in Appendix B. As shown in Appendix B, in Cohort 1
(academic language measured in reading condition), word reading
had the strongest correlation with reading comprehension (
 �
.88), followed by general oral language (
 � .62), local academic
language (
 � .46), local listening comprehension (
 � .25), and
specific register (
 � .08). The correlations in Cohort 2 (academic
language measured in oral language condition) also showed that
the strongest bivariate correlate to reading comprehension was
word reading (
 � .91), followed by general oral language (
 �
.64), and then to a lesser degree local academic language (
 �
.17), specific register (
 � .12), and local listening comprehension
factor (
 � �.07).

Cohort 1 dominance analysis (academic language assess-
ment in reading context). Results for Cohort 1 (see Table 5)
show that word reading appeared to contribute the most unique
variance for all k predictor-size models. The unique variance ex-
plained was 52% on average and ranged from 27% when the other
four predictors were in the model to 77% when there were zero
additional predictors in the model. The general construct of oral
language contributed the next greatest amount of unique variance,
averaging 24% across all k models and ranging from 10% to 38%.
The local academic language explained an average of 11% unique
variance in reading comprehension, ranging from 0% when all
other variables were in the model to 21%. The local listening
comprehension explained an average of 6% unique variance with
a range of 5% to 6%. The specific register factor did not uniquely
contribute to reading comprehension.

Reproducibility coefficients in Table 6 show the result of 1,000
bootstrapped estimates to establish one of three levels of domi-
nance among the predictors. The 1 to 5 numeration in columns I
and J correspond to the predictors in the following way: I1/J1 �
local factor of Academic Language, I2/J2 � local factor of Lis-
tening Comprehension, I3/J3 � general factor of Oral Language,
I4/J4 � specific factor of Register, and I5/J5 � Word Reading.
Results for Cohort 1 show that word reading (I5/J5) completely
dominated local factors of academic language (Contrast 2) and
listening comprehension (Contrast 4), general oral language (Con-
trast 7), and the specific factor of register (Contrast 11) with a
reproducibility value of 1.00 for each of these contrasts. General
oral language completely dominated local factors of academic

Table 5
Dominance Analysis Average Predictor Contributions of Each Predictor to k-Predictor Model Size by Cohort

Cohort and predictor

Average R-squared contribution

Overall average 0 predictor 1 predictor 2 predictors 3 predictors 4 predictors

Cohort 1
Word reading .52 .77 .65 .52 .39 .27
General oral language .24 .38 .31 .24 .17 .10
Local academic language .11 .21 .16 .11 .05 .00
Local listening comprehension .06 .06 .06 .05 .05 .05
Specific register .00 .00 .00 .00 .00 .00

Cohort 1
Word reading .68 .83 .76 .68 .61 .54
General oral language .28 .41 .35 .28 .22 .15
Local academic language .02 .03 .02 .02 .01 .00
Local listening comprehension .01 .01 .01 .01 .01 .00
Specific register .01 .00 .01 .01 .01 .00
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language (Contrast 5, R � .98) and listening comprehension
(Contrast 6, R � 1.00), and specific register factor (Contrast 10,
R � 1.00). The local factor of academic language completely
dominated the specific factor of register (Contrast 8, R � 1.00) and
generally dominated the local factor of listening comprehension
(Contrast 22, R � .95). The local factor of listening comprehen-
sion generally dominated the specific factor of register (Contrast
29, R � 1.00).

Cohort 2 dominance analysis (academic language assess-
ment in oral language context). Similar to Cohort 1, word
reading explained the most unique variance compared to the
other predictors (i.e., 68% average; Table 5), ranging from 54%
to 83%. When comparing Cohorts 1 and 2, it can be observed
that when all other predictors were included in the model (i.e.,
four-predictor model), the amount of variance explained in
reading comprehension by word reading was twice as much in
Cohort 2 (54%) compared to Cohort 1 (27%). General oral
language was the next most important predictor with an overall
average of 28% and range of 15– 41% of unique variance
explained, similar to the magnitudes of variance explained by
general oral language for each k model in Cohort 1. The local
factor of academic language’s contribution in Cohort 2 was
descriptively different from Cohort 1. Whereas the average

unique contribution in Cohort 1 was 11%, in Cohort 2 it was
2%. In the one-predictor model, the local factor of academic
language explained 16% variance in Cohort 1 compared to 2%
in Cohort 2, and in the 2-predictor model, the local factor of
academic language explained 11% in Cohort 1 versus 2% in
Cohort 2. The local factor of listening comprehension explained
1% on average in Cohort 2 compared to 6% in Cohort 1, and the
specific factor of register explained 1% on average in Cohort 2
compared to 0% in Cohort 1.

The reproducibility for Cohort 2 (see Table 6) showed that word
reading completely dominated the local factors of academic lan-
guage (Contrast 2, R � .04) and listening comprehension (Contrast
10, R � .07), general oral language factor (contrast 4, R � 1.00),
and the specific factor of register (Contrast 9, R � 1.00). General
oral language completely dominated local factors of listening
comprehension (Contrast 4, R � 1.00) and academic language
(Contrast 3, R � 1.00), and specific factor of register (Contrast 8,
R � 1.00). The local factor of academic language conditionally
dominated local factor of listening comprehension (Contrast 11,
R � .53) and specific factor of register (Contrast 16, R � 1.00).
The specific factor of register conditionally dominated the local
factor of listening comprehension (Contrast 17, R � 1.00).

Table 6
Predictor Dominance Relations and Reproducibility by Cohort

Contrast

Cohort 1 Cohort 2

Level of dominance I J Dij R Level of dominance I J Dij R

1 Complete 1 2 .5 1.00 Complete 1 2 .5 .89
2 Complete 1 5 0 .00 Complete 1 5 0 .04
3 Complete 2 1 .5 1.00 Complete 3 1 1 1.00
4 Complete 2 5 0 .00 Complete 3 2 1 1.00
5 Complete 3 1 1 .98 Complete 3 5 0 .00
6 Complete 3 2 1 1.00 Complete 4 1 .5 .00
7 Complete 3 5 0 .00 Complete 4 2 .5 .00
8 Complete 4 1 0 .00 Complete 4 3 0 .00
9 Complete 4 2 0 .00 Complete 4 5 0 .00

10 Complete 4 3 0 .00 Complete 5 2 1 .07
11 Complete 4 5 0 .00 Conditional 1 2 1 .53
12 Conditional 1 5 0 .00 Conditional 1 5 0 .09
13 Conditional 2 1 .5 .99 Conditional 3 1 1 1.00
14 Conditional 2 5 0 .00 Conditional 3 2 1 1.00
15 Conditional 3 1 1 .99 Conditional 3 5 0 .00
16 Conditional 3 2 1 1.00 Conditional 4 1 0 .00
17 Conditional 3 5 0 .00 Conditional 4 2 1 1.00
18 Conditional 4 1 0 .00 Conditional 4 3 0 .00
19 Conditional 4 2 0 .00 Conditional 4 5 0 .00
20 Conditional 4 3 0 .00 Conditional 5 2 1 .36
21 Conditional 4 5 0 .00 General 1 2 1 .88
22 General 1 2 1 .95 General 1 5 0 .30
23 General 1 5 0 .00 General 3 1 1 1.00
24 General 2 5 0 .00 General 3 2 1 1.00
25 General 3 1 1 1.00 General 3 5 0 .00
26 General 3 2 1 1.00 General 4 1 0 .00
27 General 3 5 0 .00 General 4 2 1 1.00
28 General 4 1 0 .00 General 4 3 0 .00
29 General 4 2 0 .00 General 4 5 0 .00
30 General 4 3 0 .00 General 5 2 1 .74
31 General 4 5 0 .00 — — — — —

Note. I � �i; J � variable �j; Dij � dominance of �i over �j; R � reproducibility; I1/J1 � local academic
language; I2/J2 � local listening comprehension; I3/J3 � general oral language; I4/J4 � specific register;
I5/J5 � word reading.
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Discussion

Language proficiency is essential for many aspects of modern
life, including literacy acquisition. In the present study, we exam-
ined two widely studied language constructs, academic language
proficiency and listening comprehension skill, by investigating
their dimensionality, the relations of identified dimensions to read-
ing comprehension, and the impact of the assessment modality of
academic language proficiency on performance level and on the
relation to reading comprehension, using data from second-grade
students.

Our findings indicate that listening comprehension tasks and
academic language proficiency tasks—as measured by the seven
tasks in the present study modeled after Uccelli, Barr, et al. (2015;
Uccelli, Galloway, et al., 2015)—are best described as a multidi-
mensional construct with a trifactor structure. Children’s perfor-
mances on the listening comprehension and academic language
tasks yielded a common underlying factor (or the general language
factor) and the academic language and listening comprehension
local factors as well as lexical, text, and register specific factors. In
other words, the various listening comprehension and academic
language tasks captured a common ability, and at the same time,
these tasks differentially tapped children’s skills in local academic
language proficiency and listening comprehension skill as well as
specific residual aspects of the lexical, text, and register constructs
(Figure 2g). The specific residual factors mostly tapped into re-
sidual variance not accounted for by the general and local factors.
An exception was the academic register specific factor, which
indicates that awareness of academic register is a somewhat unique
ability over and above what was common in the other academic
language tasks and listening comprehension tasks (the general
language construct) and the other specific factors; and it suggests
that it captures metacognitive awareness about language use rather
than language ability (e.g., Carlisle et al., 1999; Snow et al., 1989).

Having emerged from separate lines of work, listening compre-
hension skill and academic language proficiency have not been
considered together, and their commonality or overlap was not
recognized. The present findings indicate that academic language
proficiency (at least CALS) is isomorphic with listening compre-
hension skill empirically. These results are in line with theoretical
accounts of listening comprehension skill (Kim, 2016, 2017, 2019)
and academic language proficiency (Uccelli, Galloway, et al.,
2015). Listening comprehension is a discourse-level skill and as
such, draws on lower level or foundational oral language skills
such as vocabulary and grammatical/morphosyntactic knowledge
as well as higher order cognitive processes necessary to connect
and integrate propositions across texts (e.g., reasoning, inferences,
comprehension monitoring, and perspective taking; Florit et al.,
2014; Kendeou et al., 2008; Kim, 2015, 2016, 2017; Lepola et al.,
2012; Strasser & del Rio, 2014; Tompkins et al., 2013). Concep-
tualization of academic language proficiency also is rooted in
discourse theory and includes similar skills (Uccelli, Galloway, et
al., 2015).

However, these findings should not be interpreted as indicating
that listening comprehension and academic language proficiency
are identical constructs. As shown in Figure 1, there is overlap and
uniqueness between listening comprehension skill and academic
language proficiency: the former is a discourse comprehension
skill in oral language inclusive of academic and informal contexts

whereas the latter focuses on language demands for academic
purposes without being limited to comprehension and production
modalities. Thus, listening comprehension skill and academic lan-
guage proficiency are different ways of carving up language pro-
ficiency studied in separate lines of work, and the unique aspects
of the constructs reflect differences in focus.

When it comes to the relation of identified dimensions of oral
language skills to reading comprehension, word reading skill and
the general oral language skill (not academic language, listening
comprehension, or other specific factors) were the two primary
contributors to reading comprehension, explaining the vast major-
ity of variance in reading comprehension (see Table 5; also see
bivariate correlations between latent variables shown in Appendix
B). This was the case across assessment modalities such that in
either assessment modality, the local academic language profi-
ciency did not add any unique variance in reading comprehension
once all other variables, including word reading and general oral
language construct, were accounted for (see Table 5). These results
make sense given the overlap in the component skills of listening
comprehension and academic language proficiency, and provide
further support for the importance of word reading and oral lan-
guage skills (again not local academic language or listening com-
prehension factors but common ability) in reading comprehension
(Adlof et al., 2006; Catts et al., 2006; Florit & Cain, 2011;
Foorman, Koon, Petscher, Mitchell, & Truckenmiller, 2015;
Hoover & Gough, 1990; Kendeou, van den Broek, White, &
Lynch, 2009; Kim, 2015, 2017). These results extend previous
studies by integrating the literature on the role of listening com-
prehension and that on academic language.

Another important question, particularly given that our sample
was second graders who are rapidly developing reading skills, was
the impact of assessment modality on the results. As noted earlier,
one cohort of children was administered academic language tasks
in the context of independent reading whereas the other cohort was
administered these tasks in an oral language context. Our findings
revealed that assessment modality influenced performance level in
the academic language tasks to a varying degree such that mean
differences between cohorts in many tasks were small (e.g., track-
ing referents task and connecting ideas [connectives]), but mean
differences were larger in tasks where the task had greater decod-
ing demands (e.g., academic vocabulary and understanding argu-
ments tasks). For example, the academic vocabulary task, which,
by nature, included sophisticated, often multisyllabic words (e.g.,
debate, remove), tended to present greater challenges in decoding
(d � .46).

Beyond performance level, assessment modality has implica-
tions for the nature of the academic language proficiency con-
struct—when assessed in reading contexts, it captures and reflects
academic language proficiency and decoding skill. The fact that
the local academic language factor when assessed in a reading
context reflects decoding skill was confirmed in the dominance
analysis. The local academic language factor explained approxi-
mately 11% of variance in reading comprehension when academic
language proficiency was measured in a reading context, whereas
it explained approximately only 2% of variance when academic
language proficiency was measured in an oral language context
(see Table 5). The effect of assessment modality was also shown
in the unique amount of variance explained in reading comprehen-
sion by word reading: The amount of variance explained by word
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reading was smaller when academic language proficiency was
measured in a reading context (52%; see Table 5) than in an oral
language context (68%) because in the former, some of the vari-
ance in reading comprehension is explained by the academic
language proficiency construct, which taps into decoding. These
results offer an important implication for assessment of academic
language proficiency. If the goal is to gauge the level of students’
academic language proficiency without a confounding role of
word reading skill, administration in the oral language condition
would be appropriate for precise measurement, particularly for
tasks that include greater decoding demands (e.g., academic vo-
cabulary with multisyllables). If the goal is to measure academic
language proficiency that includes decoding skill or to measure
academic language proficiency for predictive purposes in the con-
text of reading, assessments in a reading context would be appro-
priate.

Limitations, Future Directions, and Implications

Several limitations and future directions are worth noting. First,
the findings are based on the seven tasks for academic language
proficiency included in the present study with children in second
grade. As noted above, academic language skills have been opera-
tionalized in various ways, and in the present study, we adapted
from Uccelli and her colleagues’ CALS-I for primary grade chil-
dren. Therefore, future work can extend the current study with
other previously used academic language tasks. Second, the pres-
ent findings are a snapshot for English-speaking children in Grade
2, and thus, generalizability of the present findings is limited to
populations similar to students in the present study. Future repli-
cations with children at different developmental stages (e.g., Grade
3 or 4) or those from diverse linguistic backgrounds (e.g., those
who speak languages other than English, second language learn-
ers) are necessary. Another direction for future studies includes an
examination of dimensionality in conjunction with assessment
modality. For example, dimensionality may differ when students’
academic language proficiency is assessed in an oral language or
reading mode. As well, with a much larger sample, predictive
relations examined in this study may be replicated, and measure-
ment invariance across modalities can be empirically tested to
evaluate any systematic differences in loadings, intercepts/means,
and variances/residual variances. Future research should also con-
sider the extent to which clustering in classrooms and schools
relates to the factor structure estimated in the present study (Porn-
prasertmanit, Lee, & Preacher, 2014). Finally, it is an open ques-
tion whether instructional practices influence dimensionality of
oral language skills, and future studies can shed light on this
question.

Both listening comprehension skill and academic language pro-
ficiency constructs recognize and emphasize the importance of
knowledge and higher order cognitions beyond vocabulary for
successful reading comprehension—vocabulary has received the
most attention empirically (e.g., Coyne, McCoach, & Kapp, 2007;
Silverman, 2007) and in schools. We believe that listening com-
prehension skill and academic language proficiency can be useful
for different purposes or contexts. Listening comprehension skill is
highly useful in explaining and understanding the language and
cognitive demands for discourse-level language (including both
listening and reading comprehension) while academic language

proficiency is useful in highlighting the demands of texts for
academic purposes. This difference in utility, however, should not
come at the expense of misconceiving these as independent con-
structs or at the expense of ignoring their clear and large overlap.

Overall the present findings advance the field by adding clarity
and coherence about two widely studied language skills, listening
comprehension skill and academic language proficiency. These
constructs are important for theory and practice, and thus, we
believe that our findings add to our growing knowledge and, at the
same time, open a number of areas of future research.
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Appendix A

Academic Language Tasks and Examples

Task
(total number of items) Example item

Academic vocabulary (14) We had a debate about pizza.
a. discussion
b. question
c. exam
d. conclusion

Academic register (10) “An umbrella is what you use so you do not get wet in the rain.” Let’s think about this one. Do you think it is written
for children or for adults? (child version)

“An umbrella is an object that protects you from the rain.” Let’s think about this one. Do you think it is written for
children or for adults? (adult version)

The child was asked to circle either ‘children’ or ‘adults,’ which were presented with illustrations of children and adults.
Organizing texts (6) Title: How is paper made?

Paper is made out of trees.
First, trees are cut down into branches.
Second, these branches are put in trucks.
_______

Tracking referents (7) Hot cocoa is a delicious treat on a cold day. It warms you up almost as much as a hat and mittens!
In the sentence above, It refers to:
a. cold day
b. hot cocoa
c. treat

Connecting ideas (10) John hurt his knee ___ he was playing basketball.
a. so
b. while
c. unless
d. if

Understanding viewpoints:
modal verbs (16)

“Two friends are trying to figure out if their teacher is going to give them a quiz. One friend is very sure there will be a
quiz, and one friend is not sure.” A boy says, “There will be a quiz tomorrow.” A girl says, “There might be a quiz
tomorrow.” How sure is the girl about a quiz tomorrow?

The child was asked how sure or unsure each person is about the situation by selecting Yes, Maybe yes, Maybe no, No.
Understanding arguments

(11)
The newspaper said, “Students need recess to play and relax at school.”

Harold says, “Yes. At recess we play games like tag, soccer, or basketball.”
In the sentence above, Harold is giving . . .
a. excuses
b. examples
c. definitions
d. exaggerations

(Appendix continues)
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Appendix B

Latent Correlation Matrix for Cohorts 1 and 2

Construct

Cohort 1 Cohort 2

1 2 3 4 5 6 1 2 3 4 5 6

1. Locala factor academic lang 1.00 1.00
2. Local factor listening comp .00 1.00 .00 1.00
3. General oral lang .00 .00 1.00 .00 .00 1.00
4. Word reading .59 .04 .36 1.00 .13 �.17 .29 1.00
5. Reading comp .46 .25 .62 .88 1.00 .17 �.07 .64 .91 1.00
6. Specific factor register .00 .00 .00 �.08 �.07 1.00 .00 .00 .00 .07 .12 1.00
M .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
SD 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
n 165 165 165 165 165 165 185 185 185 185 185 185

Note. General oral language refers to common shared variance across all the oral language tasks; Lang � language; Comp � comprehension.
a The term local is used for the academic language proficiency and listening comprehension skill latent variables in trifactor models, and specific register
latent variable indicates a residualized construct, all of which are after taking out the variance in items due to the general oral language factor. The general
oral language construct is deemed to be the most reliable portion of the total item variance as the construct is indicated by all items. The local academic
language and listening comprehension factors exist after taking out the variance in items due to the general oral language factor. The register construct
represents unique item variance in the construct after removing the variance shared with the other constructs. These features are important as one may be
puzzled by seemingly low correlations, such as the .25 and �.07 correlations between listening and reading comprehension in Cohorts 1 and 2.
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