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Abstract

I propose an integrative theoretical framework for reading and writing acquisition, called
the interactive dynamic literacy model, after reviewing theoretical models of reading and writing,
and recent efforts in integrating theoretical models within reading and writing, respectively. The
central idea of the interactive dynamic literacy model is that reading and writing are inter-related,
developing together, largely due to a shared constellation of skills and knowledge. Four core
hypotheses of the interactive dynamic literacy model include (1) hierarchical structure of
component skills with direct and indirect relations; (2) interactive relations between component
skills, and between reading and writing; (3) co-morbidity of reading and writing difficulties; and
(4) dynamic relations (relations change as a function of development, learner characteristics, and
reading and writing measurement). Implications and future work are discussed.

Key words: Interactive Dynamic Literacy Model, Reading, Writing, Integration, Shared
Knowledge
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Introduction

Research on reading and writing as well as reading-writing relations has been highly
active and productive in the past four decades. In a comprehensive review, Fitzgerald and
Shanahan (2000) and Shanahan (2006) summarized work on reading-writing relations into three
views/approaches: shared knowledge, functional view, and rhetorical relations. In this chapter, |
primarily draw on the shared knowledge approach (reading-writing relations exist because they
share or draw on the same or similar knowledge and cognitive systems) while also considering
the functional view and rhetorical relations. My goals are (1) to delve deeper and expand our
understanding about what is shared between reading and writing development from a component
skills perspective (skills and knowledge that are involved in reading and writing processes, and
contribute to reading and writing development); (2) to develop an integrative theoretical
framework of literacy acquisition; and (3) to discuss implications and future work. To this end,
theoretical models of reading and those of writing, and associated evidence are briefly reviewed.
This is followed by a review of component skills of oral language and their relations to reading
and writing. Then, the interactive dynamic literacy model is proposed to establish a single
integrative framework that can explain causal chain of relations among component skills as well
as reading-writing relations by consolidating evidence from multiple lines of work.

Theoretical Models of Developmental Reading

One prominent view of reading comprehension that has received substantial attention is
the simple view of reading. The central idea of this view is that reading comprehension can be
essentially described as two parts, decoding (or word reading) and linguistic comprehension (or
listening comprehension; Gough & Tunmer, 1986; Hoover & Gough, 1990). In other words,
reading comprehension depends on one’s ability to decode words and to comprehend oral
language. Empirical evidence for the simple view of reading is robust across languages with
varying depths of transparency (e.g., Adlof, Catts, & Little, 2006; Florit & Cain, 2011; Joshi,
Tao, Aaron, & Quiroz, 2012; Kim, Wagner, & Foster, 2011). Furthermore, when employing a
latent variable approach, word reading and listening comprehension explained almost all the
variance in reading comprehension (Adlof et al., 2006; Foorman, Koon, Petscher, Mitchell, &
Truckenmiller, 2015; Kim, 2015a; 2016, 2017a; Kim & Wagner, 2015). Despite mounting
evidence, the simple view has been widely criticized to be too simple to explain complex
processes involved in reading comprehension (e.g., Kirby & Savage, 2008; Pressley et al., 2009).
As illustrated below, this is partly due to the simple view’s lack of specificity and clarity about
component skills and nature of their relations, particularly about linguistic comprehension.

Complementing the simple view of reading, another important line of work has shown
that multiple cognitive skills and knowledge (not just word reading and linguistic
comprehension) contribute to reading comprehension, including working memory, attention,
vocabulary, inference, background knowledge, and comprehension monitoring (Cain, Bryant, &
Oakhill, 2004; Nation, Cocksey, Taylor, Bishop, 2010; Oakhill, Cain, & Bryant, 2003; Oullette,
2006). Although a formal theoretical model was not proposed, this line of work was described as
a multi-component view of reading (Cain, 2009; also see The Reading Systems Framework by
Perfetti & Stafura, 2014). This work was further extended to the nature of relations among
component skills. Cromley and her colleagues in their Direct Inferential Mediation model
hypothesized that background knowledge, vocabulary, reading strategies, word reading, and
inference have direct and indirect relations to reading comprehension (Cromley & Azevedo,
2007; Cromley, Snyder-Hogan, & Luciw-Dubas, 2010; also see Ahmed, Francis, York, Fletcher,
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Barnes, & Kulesz, 2016). More recently, integrating these theoretical models and evidence, the
direct and indirect effects model of reading (DIER) has been proposed and validated (Kim,
2017a, 2019a). In this model, word reading and listening comprehension, the two component
skills of simple view of reading, are hypothesized to be two upper- or summative-tier skills; and
the language and cognitive component skills identified by the multi-component view of reading
(e.g., working memory, vocabulary, inference) are component skills of listening comprehension
(see below for further details) and have direct and indirect relations to reading comprehension.
Furthermore, background knowledge (topic or content knowledge and discourse knowledge),
text reading fluency, and socio-emotions toward reading are also included as component skills of
reading comprehension (see Kim, 2019a for details). DIER fit data very well for Korean-
speaking children (Kim, 2015a) and English-speaking children (Kim, 2017a, 2019a).

Theoretical Models of Developmental Writing

One of the influential models of writing was the Flower and Hayes’ model (1980, 1981)
and their subsequent revisions (Hayes, 1996, 2012). These models focused on cognitive
processes involved in writing such as planning, translating, and reviewing, and their interactions
with the task environment and the writer’s long-term memory. While these were models of
proficient writing, subsequent work focused on developing writers. One such a model is the
simple view of writing (Berninger et al., 2002; Juel, Griffith, & Gough, 1986). Parallel to the
simple view of reading, Juel, Griffith, and Gough (1986) proposed that writing can be described
as processes involved in two skills: ideation and spelling. Writing requires generation of written
texts, and therefore, one’s skill to generate and organize ideas (i.e., ideation) and to encode
sounds to written symbols (i.e., spelling or keyboarding, McCutchen, 2000) are two minimum
necessary skills for writing. Spelling was hypothesized to draw on cipher knowledge, which is
primarily determined by phonological awareness and experience with print. In contrast, details
about processes involved in ideation were not offered, but instead, the Flower and Hayes’ (1980)
model of planning, translating, and reviewing processes were referenced.

The simple view of writing was further modified and expanded to the not-so-simple view
of writing (Berninger & Winn, 2006), which, in addition to skills identified by the simple view
of writing, includes handwriting fluency as part of transcription skills, executive function, and
working memory. Executive function includes a range of skills and processes such as attentional
control, planning, reviewing, revising, and self-regulation strategies; and working memory plays
a central role in coordinating these component skills and accessing long-term memory.

Component skills identified in the simple view and not-so-simple view of writing have
been supported by empirical studies, including transcription skills such as spelling and
handwriting fluency (e.g., Abbott & Berninger, 1993; Alves et al., 2016; Berninger et al., 1997;
Graham et al., 1997; Kim et al., 2011, 2014; Limpo & Alves, 2013), oral language (e.g., Coker,
2006; Kim et al., 2011, 2014, 2015a; Olinghouse, 2008), self-regulation (Limpo & Alves, 2013;
Graham, & Harris, 2000; Graham, McKeown, Kiuhara, & Harris, 2012), and working memory
(e.g., Berninger et al., 1994; Bourdin & Fayol, 1994; Hayes & Chenoweth, 2007; Kellogg, 1996;
Kim, 2018; Kim & Schatschneider, 2017). Although the role of oral language in writing may not
be immediately obvious in these theoretical models of writing, at the core of ideation (in the
simple view of writing) or text! generation (in the not-so-simple view of writing) is oral

! The term, text, is often mistaken to mean only ‘written’ text. However, text includes both oral and written texts.
This clarification is relevant to the discussion of theoretical models of writing because, for instance, in the not-so-
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language skills because generated ideas necessarily have to go through translation into oral
language before being transcribed.

Another theoretical framework, the knowledge-telling model specifically focuses on text
generation process — how knowledge is represented into the writing process and “what happens
to writing in that process” (p. 143) for mature and immature writers (Bereiter & Scardamalia,
1987). For immature or developing writers, text generation primarily takes the process of
representing or reproducing what they know in terms of content and discourse features — that is,
writing is the “think-say” (p. 145) or memory retrieval, linear process until accessible ideas are
depleted; and writing does not alter knowledge. In contrast, for mature writers, writing is a
strategic goal-oriented and complex problem-solving process, taking a recursive process and
drawing on, refining, and transforming knowledge (knowledge-transforming).

Extending and integrating these models, we recently proposed the Direct Indirect Effects
model of Writing (DIEW; Kim, 2019b; Kim & Park, 2019; Kim & Schatschneider, 2017).
Unlike process-focused models, DIEW is a component model of writing, focusing on and
specifying skills and knowledge that are involved in the writing processes and that contribute to
writing development. DIEW builds on the component skills identified by the simple view and
not-so-simple view of writing, and further specifies additional component skills, including higher
order cognitive skills and regulation such as reasoning, inferencing, and perspective taking,
background knowledge (content knowledge and discourse knowledge — knowledge about genres,
knowledge about procedures and strategies in carrying out specific writing tasks, see Olinghouse
& Graham, 2009), and socio-emotions. Moreover, DIEW specifies the nature of relations among
component skills (see Kim & Park, 2019 for details) such that the two component skills by the
simple view of writing, transcription and discourse oral language skills (i.e., ideation) are upper-
or summative-tier skills that capture the other skills specified in the not-so-simple view of
writing (e.g., working memory, attention, self-regulation such as monitoring). DIEW fit data well
for English-speaking children (Kim, 2019b; Kim & Schatschneider, 2017) as well as Korean-
speaking children (Kim & Park, 2019).

Unpacking Oral Language Skills

One central component skill included in the theoretical models of reading and writing is
oral language. Yet, its precise roles and mechanisms were underspecified in these models. This is
a crucial issue because the main idea of the simple view of reading and writing is that reading
and writing essentially involve processes for oral language plus those for print (reading/decoding
for reading comprehension and spelling/encoding for written composition). Oral language is
widely classified into different aspects such as phonology, morphology, syntax, semantics, and
pragmatics. Another useful way of classifying oral language skills is in terms of grain sizes:
sublexical-, lexical-, sentence-, and discourse-level skills. Sublexical-level oral language skills
include units smaller than the word such as phonemes or morphemes. Lexical-level oral language
includes vocabulary; sentence-level language includes comprehension and production of
sentences; and discourse-level oral language includes listening comprehension and oral discourse
production (comprehending and producing oral texts such as multi-utterances, conversations,
stories, informational texts; Kim & Pilcher, 2016). Recognizing and considering grain size of
oral language skills is critical because the complexity of abilities and processes differ as a
function of the grain sizes or linguistic hierarchy. For example, a lexical-level oral language

simple view of writing, text generation refers to generating ideas and representing those in oral language. If it
referred to written texts, the transcription component skill would be redundant or unnecessary.
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skill, vocabulary, requires mapping sound sequences to meaning, and thus, one’s phonological
memory (also called verbal working memory) is essential (Gathercole & Baddeley, 1990; Kim,
2017b). In contrast, discourse-level oral language skills are higher-order skills, requiring a
complex set of cognitive skills such as working memory, inhibitory control, attentional control,
inference, perspective taking, and comprehension monitoring (Florit et al., 2011, 2014; Kim,
2015a, 2016; Kim & Phillips, 2014; Kim & Schatschneider, 2017; Lepola et al., 2012; Strasser &
del Rio, 2014; Tompkins et al., 2013), lower-level language skills such as vocabulary and
grammatical knowledge, and background knowledge (Florit et al. 2011; Kendeou, Bohn-Gettler,
White, & van den Broek, 2008; Kim, 2015a, 2016, 2017a).

Another recent advance in our understanding about oral language is the structural
relations among the language and cognitive component skills of discourse-level oral language
skills. According to the direct and indirect effects model of text comprehension (DIET, Kim,
2016), the language and cognitive component skills can be classified into domain-general
cognitive skills or executive function (e.g., working memory, inhibitory control, attentional
control), foundational oral language skills (vocabulary and grammatical knowledge), and higher-
order cognition and regulation skills (e.g., reasoning, inference, perspective taking, and
monitoring, goal setting, self-assessment or self-evaluation, and self-enforcement). These classes
of skills map onto different levels of mental representations constructed during discourse
comprehension and production (i.e., surface code, text base, and situation model) and have
hierarchical relations (see Kim, 2015a, 2016, 2017a, 2019; Kim & Schatschneider, 2017).
Specifically, foundational cognitive skills are necessary for foundational oral language skills,
which, in turn, are necessary for higher-order cognition and regulation skills. All these skills are
also needed for discourse-level language and literacy skills such as listening comprehension, oral
production, reading comprehension, and written composition (see Figure 1).

One important observation to note here is that the language and cognitive component
skills of discourse-level oral language skills (e.g., listening comprehension) overlap with those
for reading comprehension (e.g., working memory, vocabulary, inference; see above).
Theoretically, this is not surprising because discourse processes do not differentiate oral texts
from written texts (Graesser,

- Discourse Comprehension & Singer, & Trabasso, 1994;
Situation model EZRETEIEN Kintsch, 1988). However,
S discourse comprehension and

Higher-order Cognition and Regulation| production have been
S (©-8-, Inference, Perspective taking, predominantly studied in the
Textbase Reasoning, Monitoring, Goal setting) context of written texts (i.c.,
S reading; McNamara &
Magliano, 2009); and has not
i been integrated with the
Surface code Foundational Language (i.e., Vocabulary, literature on other theoretical
G . .
N rammar) E o models such as the simple view
Domain-General Cognition (e.g., Working of reading The observation
memory, Inhibitory control, Shifting, Attentional Control) : .
about overlapping language and

cognitive component skills for
discourse-level oral language
skills and discourse-level
literacy skills is the key to

Figure 1. Direct and Indirect Effect Model of Text
Comprehension (DIET; modified from Kim, 2016, reprint
with permission)
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integrating multiple lines of work in reading and writing. In reading, for instance, by integrating
evidence from simple view of reading, discourse theory, and component skills of listening
comprehension, it was demonstrated that the component skills of listening comprehension and
reading comprehension are essentially the same; word reading and listening comprehension are
upper-tier skills that are supported by language and cognitive component skills identified by the
multi-component view; and word reading and listening comprehension completely mediate the
relations of language and cognitive component skills to reading comprehension (DIER, Kim,
2015a, 2017a, 2019a). Similarly, in writing, discourse-level oral language and transcription
skills, the two component skills of the simple view of writing, completely mediated the relations
of component skills such as working memory, foundational oral language (vocabulary and
grammatical knowledge), and higher-order cognitive skills (inference and perspective taking) to
writing (DIEW; Kim, 2019b; Kim & Park, 2019; Kim & Schatschneider, 2017).

Reading-Writing Relations

Although the models reviewed above primarily focused on either reading or writing,
there is a long history of research investigating the relation between reading and writing (see
Fitzgerald & Shanahan, 2000; Langer & Flihan, 2000; Miller, McCardle, & Long, 2013;
Shanahan, 2006). The sources of reading-writing relations have been investigated from different
perspectives, but the most prominent explanation has been shared knowledge — reading and
writing are related because they draw on shared knowledge (see Fitzgerald & Shanahan, 2000;
also see Langer & Flihan, 2000). Fitzgerald and Shanahan (2000) summarized shared knowledge
into the following four broad categories: metaknowledge (e.g., purposes and functions of reading
and writing), domain knowledge (e.g., vocabulary and content knowledge), knowledge about
universal text attributes (e.g., graphophonics), and procedural knowledge (e.g., accessing and
using knowledge).

In this chapter, I approach shared knowledge from a component skills perspective
drawing on the previously reviewed theoretical models of reading and writing. First, lexical-level
literacy skills such as word reading and spelling draw on essentially the same component skills
such as phonological awareness, orthographic knowledge and awareness, and morphological
awareness (Carlisle & Katz, 2006; Kim, 2010; Kim, Apel, & Al Otaiba, 2013; Schatschneider,
Fletcher, Francis, Carlson, & Foorman, 2004; Treiman, 1993). This is in line with theoretical
models of word reading and spelling (e.g., triangle model; Adams, 1990; Treiman, 1993) which
specify that for lexical-level literacy skills, the child needs to develop accurate representations in
three interrelated forms or aspects: phonology, orthography, and semantics. Second, discourse-
level literacy skills (i.e., reading comprehension and written composition) also rely on a similar
set of skills, including lexical-level literacy skills (word reading and spelling) and discourse-level
oral language skills (listening comprehension & oral production), and their component skills —
foundational, domain-general cognitive skills (e.g., working memory, attention), foundational
oral language skills (vocabulary and grammatical knowledge), higher-order cognitive skills
(reasoning, inference, perspective taking, monitoring), background knowledge (domain and
discourse knowledge), and socio-emotions (e.g., Ahmed et al., 2016; Berninger & Abbott, 2010;
Cain et al., 2004; Cromley & Azevedo, 2007; Juel et al., 1986; Kim et al., 2011, 2014, 2015a;
Kim & Schatschneider, 2017).

If reading and writing are related to each other due to shared knowledge, what is the
nature of their relations? Shanahan and Lomax (1986) hypothesized interactive relations where
different aspects and levels of reading and writing skills are interactively related to each other
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such that phonetic skills in reading influence spelling, and spelling influences vocabulary in
reading, which, then, influences vocabulary diversity in writing. Berninger and colleagues also
hypothesized bidirectional relations, conceptualizing reading-writing relations as part of a
language-in-four-functional-system: aural (language by ear), oral (language by mouth), reading
(language by eye), and writing (language by hand; Berninger & Abbott, 2010; Berninger,
Cartwright, Yates, Swanson, & Abbott, 1994). Berninger and Abbott (2010) found that listening
comprehension, oral language production, reading comprehension, and written composition
predicted each other.

Interactive Dynamic Literacy Model

Review of theoretical models and associated empirical evidence suggests largely similar,
albeit not identical, processes in reading and writing development. Integrating these insightful
theoretical models and associated evidence, I propose an integrative theoretical framework of
reading and writing development, called the interactive dynamic literacy model (see Kim &
Graham, 2018 for empirical evidence). This framework is informed and influenced by several
lines of prior work reviewed here, and directly builds on DIER (Kim, 2015a, 2017a, 2019a) and
DIEW (Kim, 2019b; Kim & Park, 2019; Kim & Schatschneider, 2017).

The central idea of the interactive

-

) dynamic literacy model is that reading and

writing emerge from multiple shared knowledge
cognitive processes in visual, phonological, and
semantic systems and memory (see Ellis, 1987)
such that reading and writing are not modular or
unidirectional systems, but instead interact,
influence, mutually reinforce, and develop

Reading Writing

together. Figure 2 illustrates this, showing that
reading and writing are related but different
skills, and they are products of underlying
common language and cognitive skills. On the
surface is manifestations of reading (decoding

Shared Underlying
Language and Cognitive Skills

Figure 2. Heuristic Illustration of the Interactive
and Dynamic Literacy Model

— or comprehension of written texts) and writing
(spelling or production of written texts). Under
the surface or underlying the manifestations are
shared language and cognitive systems that
enable and support reading and writing skills.

Figure 3 shows details of the component skills and structure of the component skills
according to the interactive dynamic literacy model. What is apparent in Figure 3 is similarities
or overlaps in the component skills and knowledge for reading and writing. Both reading
comprehension and written comprehension draw on lexical-level literacy skills, oral language
skills at various levels (vocabulary, grammatical knowledge and discourse oral language), higher
order cognitions and regulations, domain-general cognitions, content and discourse knowledge,
and socio-emotions. These component skills are activated and employed involving long-term
memory system with constraint of limited processing resources, during the various processes of
reading comprehension (decoding, constructing, and integrating propositions) and written
composition (generating ideas, translating, transcribing, revising, and editing). Also important in
the skill development is accuracy and automaticity. Accuracy (e.g., accurate identification of
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letters, accurate word reading or spelling, accurate use of vocabulary words) is necessary but not
sufficient for literacy acquisition. In tasks involving complex processes such as reading and
writing, automaticity (effortless and lack of conscious awareness) in component skills is needed
to allow cognitive resources to be available for higher order processes and to access and retrieve
relevant information efficiently to support the goal of meaning processing and production (e.g.,
Kim, 2015b; LaBerge & Samuels, 1974).

The shared nature of components skills for reading and writing does not entail that
reading and writing are identical skills (also see Fitzgerald & Shanahan, 2000). Reading is a
receptive task where stimuli is given to the reader and thus decoding and comprehension
processing is delimited by the given materials. In contrast, writing is a productive/expressive task
that requires generating and encoding texts, and managing greater degree of options (e.g.,
expressing ideas using linguistic and rhetorical choices, structural organization depending on
goals and genres). Therefore, although both reading and writing draw on a highly similar set of
skills and knowledge, the extent to which skills and knowledge contribute to reading versus
writing is likely different, resulting in dissociation between reading and writing.

Socio-Emotion Discourse-Level Literacy Content &
(e.g., Motivation, | _ ' . P Discourse
Beliefs, Attitude, | " Reading | Written D led
Self-Concept) Comprehenswn Com osition Knowledge
Z [ Lexical L|tW . "
'S . ) Oral Language ngher Cognition
b= (Foundational Literacy) & Regulation
£
o ) .
= Won | Spelling |« Handwriting Discourse (e.g., Reasoning,
= Readin \ Inference,
= N
% Orthography ’ P;\e/lrsp{.actlye Ta;kmig,
> Vocabulary & d onitoring, Goa
O /\ N > o Setting, Self-
© Grammar
S Assessment, Self-
g Phonology <+—> Morphology Reinforcement)

t 1 t

Domain-General Cognition or Executive Function
(e.s., Working Memory, Inhibitory Control, Shifting, Attentional Control)

Figure 3. Interactive Dynamic Literacy Model

Working Hypotheses of Interactive Dynamic Literacy Model

Based on the central ideas described above, below are four working hypotheses of the
interactive dynamic literacy model. These hypotheses are not expected to vary across languages
and writing systems. However, the relative contributions of component skills and developmental
timing are expected to vary as a function of orthographic depth. For instance, in transparent
orthographies, with appropriate instruction, lexical-level literacy skills develop at a faster rate
(Seymour, Aro, & Erskine, 2003s), and thus, its constraining role will be short-lived compared to
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that in deep orthographies (e.g., Babayigit & Stainthorp, 2010; Kim, 2015b), and oral language
and higher order cognitions may exert their influences earlier than in deep orthographies (Kim,
2019a; Kim & Park, 2019).

Hypothesis 1. Hierarchical structure with direct and indirect relations. As shown in
Figure 3 (also see Figure 5), the interactive dynamic model hypothesizes hierarchical relations
among component skills where discourse-level literacy skills (reading comprehension and
written composition) are built upon lexical-level literacy skills and discourse-level oral language
skills, which, in turn, are dependent on language and cognitive component skills. Lexical-level
literacy skills (word reading and transcription skills) rely on emergent literacy skills, including
orthography (print awareness, orthographic knowledge and awareness), phonology (phonological
awareness), and semantics (e.g., morphological awareness). Discourse-level oral language skills
(listening comprehension or oral production) draw on higher-order cognitions and regulation
such as inference, perspective taking, reasoning, and self-regulation and monitoring as well as
foundational oral language skills such as vocabulary and grammatical knowledge. All these rely
on domain-general cognitive skills or executive function such as working memory, inhibitory
control, shifting, and attentional control. Knowledge including content/topic knowledge and
discourse knowledge as well as socio-emotions toward literacy interact with reading and writing
development. The hierarchical relations indicate that lower-level skills are necessary for higher-
level skills. That is, development of lower-level skills is required for higher-order skills, or
lower-level skills feed forward high-level skills. This does not, however, indicate that mastery of
lower-level skills is necessary for the development of higher-order skills. Instead, the lower-level
and higher-level skills develop in an emergent, overlapping, parallel manner, co-developing with
one another.

Hierarchical relations specify mechanisms and pathways by which component skills
influence reading and writing development. For instance, emergent literacy skills are important
for reading development but their influence on reading comprehension is indirect via word
reading (Juel et al., 1986; Kim & Petscher, 2016; Vellutino et al., 2007). Furthermore, language
and cognitive component skills such as working memory, vocabulary, and inference have direct
and indirect relations to listening comprehension (Kim, 2015a, 2016, 2017a, 2019a; Kim &
Phillips, 2014), and indirect relations to reading comprehension (Kim, 2015a, 2017a) and written
composition (Kim, 2019b; Kim & Park, 2019; Kim & Schatschneider, 2017) via lexical-level
literacy and discourse oral language skills. For example, the role of working memory in reading
comprehension (see Peng et al., 2018) and writing (Bourdin & Fayol, 1994; Hayes &
Chenoweth, 2007; Kellogg, 1996) is well-established. Also well-established is its role for the
other component skills of reading comprehension and writing such as vocabulary and
grammatical knowledge (see Kim, 2017b for a review). Then, the influence of working memory
on reading comprehension and writing would be largely indirect via the component skills.
Indeed, working memory was not directly related to reading comprehension (Kim, 2017a, 2019a)
or written composition (Kim & Park, 2019; Kim & Schatschneider, 2017) once other higher
order skills (e.g., discourse oral language skills) were accounted for and when discourse oral
language skills were measured in an equivalent manner as discourse literacy skills. Despite lack
of a direct effect, the indirect effect of working memory via other component skills were
substantial (Kim, 2017a; Kim & Park, 2019; Kim & Schatschneider, 2017).

Hypothesis 2. Interactive relations. This hypothesis states that component skills of
reading and writing are dynamically inter-related, developing together (see double headed arrows
in Figure 3). For instance, evidence indicates the relation of morphological awareness to
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vocabulary (Kieffer & Lesaux, 2012); and vocabulary to morphological awareness (Wysocki &
Jenkins, 1987). Discourse-level literacy skills also interact with discourse-level oral skills and
content/domain knowledge. Reading comprehension draws on content knowledge while it also
builds content knowledge via reading experience. Reading comprehension relies on oral
language skills, but reading experiences also likely facilitate the development of oral language
(Quinn et al., 2019). Writing also draws on content knowledge, and also builds knowledge,
particularly at an advanced level (see Bereiter & Scardamalia, 1987). Socio-emotional aspects
(e.g., motivation, engagement, attitude, self-efficacy, and anxiety in reading and writing;
Graham, Berninger, & Fan, 2007; Katzir, Lesaux, & Kim, 2009) also likely develop interacting
with literacy acquisition (e.g., see Katzir, Kim, & Dotan, 2018).

Reading and writing are also hypothesized to have an interactive relation, stemming from
two sources: shared knowledge and processes reviewed above as well as rhetorical relations
between reading and writing. As shown above, if reading and writing largely rely on highly
similar sets of skills, then their development is likely mutually supportive and interdependent.
From the rhetorical viewpoint, the processes of reading and writing acquisition themselves might
result in interactive relations (Fitzgerald & Shanahan, 2000). For instance, reading experiences
(i.e., reading texts) might provide readers the opportunity to understand the meaning-
construction process in writing. Writing experience, on the other hand, is likely to afford one to
reflect on how information is presented in written texts, promoting awareness of text structure
and text meaning.

Note that the interactive relations hypothesis is flexible about bidirectional relations
across grain sizes. For example, morphological awareness (sublexical skill) would predict
vocabulary (lexical skill) and vice versa; or vocabulary and inference might have bidirectional
relations (Kim, 2017a, b; Lepola et al., 2012). Of the same grain size, word reading and spelling
may have a bidirectional relation. Furthermore, the interactive hypothesis does not imply
symmetric contributions — it is likely that one skill (e.g., reading) may be more important
contributor to development of the other skill (e.g., writing) or relative contributions may change
as children develop reading and writing skills. For example, Hayes’ (1996) model for proficient
writers and DIEW (Kim, 2019b) include reading as a component skill of writing whereas
theoretical models of reading comprehension do not include writing as a component skill.
However, this does not indicate that writing development does not play a facilitative role in
reading development (e.g., Graham & Hebert, 2010). However, this might indicate that reading
contributes to writing to a greater extent than writing does to reading.

Extant literature provides some evidence about interactive and bidirectional relations
between reading and writing. As for correlational evidence, word reading predicted transcription
skills (spelling and handwriting fluency) (Kim, Petscher, Wanzek & Al Otaiba, 2018) and
transcription skills predicted word reading (Berninger et al., 2002); and reading comprehension
predicted quality of written composition (Berninger & Abbott, 2010; Kim et al., 2015a, 2018)
and vice versa (Berninger & Abbott, 2010). However, a study which explicitly investigated
bidirectional relations reported mixed findings. Ahmed, Wagner, and Lopez (2014) investigated
bidirectional reading-writing relations at the lexical-, sentence-, and discourse-level using
longitudinal data from Grades 1 to 4. A bidirectional relation was found at the sentence level, but
a unidirectional relation from reading to writing was found at the lexical- and discourse-level
literacy skills. Similar results of reading to writing relations, but not the other way around, at the
lexical and discourse level literacy skills were found for students in Grades 3 to 6 (Kim et al.,
2018).
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Causal evidence from intervention studies also supports the interactive and bidirectional
relations. For the lexical-level literacy skills, a recent meta-analysis concluded that spelling
instruction improved word reading (effect size = .40) and reading comprehension (effect size
=.66) (Graham & Santangelo, 2014). Instruction on word reading, via phonics instruction, also
enhanced spelling (effect size = .35) (see a review by Ehri, Nunes, Stahl, & Willows, 2001). At
the discourse level, writing (i.e., written composition) intervention improved reading
comprehension (effect sizes = .22-.27; Graham & Hebert, 2011) and reading instruction
improves writing (Graham et al., 2018).

These studies reveal one important pattern regarding the nature of reading-writing

relations: different magnitudes of reading-writing relations as a function of grain size — the
relation at the lexical level literacy skills is stronger than that at the discourse level literacy skills.
Correlations between lexical-level literacy skills such as word reading and spelling are moderate
to strong (.50 <rs <.84; Ahmed et al., 2014; Berninger & Swanson, 1994; Ehri, 2000; Juel et al.,
1986; Kim, 2011; Kim, Al Otaiba, & Wanzek, 2015). In contrast, the relation between discourse-
level skills (reading comprehension and written composition) tends to be weaker. Reading
comprehension and writing ‘productivity’ (e.g., number of words and phrases) have weak
relations (.01 <rs <.34; e.g., Abbott & Berninger, 1993; Berninger et al., 1994) whereas reading
comprehension and writing ‘quality’ have more consistent and relatively weak to moderate
correlations, ranging from .26 to .39 (Juel et al., 1986); .24 to .54 (Abbott & Berninger,
1993); .47 to .59 (Ahmed et al., 2014); .35 to .37, Berninger & Abbott, 2010); .38-.43 (Berninger
et al., 1993); and .33 to .50 (Kim et al., 2015a). The differences in the magnitude of the relations
might be attributed to the fact that lexical-level literacy skills rely on a limited number of sources
(i.e., emergent literacy skills) whereas discourse-level skills (reading comprehension and written
comprehension) rely on a wide array of skills and knowledge.

Hypothesis 3. Co-morbidity of reading
and writing difficulties. If reading and writing L\
develop based on many shared many language and
cognitive component skills and knowledge, an
important corollary hypothesis is that students with
reading difficulties are likely to have writing
difficulties and vice versa. As depicted in Figure 4, <Low Writing Skills Hig>
according to the interactive dynamic literacy view,
most common student profiles will be found in the
‘low-low’ and ‘high-high’ regions with some in the
‘low-high’ or ‘high-low’ regions. This, of course,
would depend on the strengths of the relations
between reading and writing such that the
stronger the relation, the greater concentration of ~ Figure 4. Four Quadrants of Reading-Writing Skill
students in the high-high, and low-low quadrants ~ Profiles.
compared to the low-high and high-low
quadrants. An example is the case for the lexical-level literacy skills, given a strong correlation
between word reading and spelling. In contrast, when the relations are moderate or weak, the
number of children in the low-high and high-low profiles would increase. Profiles would also
depend on the nature of reading-writing relations. If writing relies on reading to a greater extent
than vice versa, the likelihood of having low reading and high writing would be lower. Limited
but extant evidence does indicate co-morbidity of reading and writing difficulties. For example,

z
@
=

Reading Skills

Low-High High-High

Low-Low High-Low
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children with dyslexia had impaired transcription skills and written composition. In addition,
these children’s emergent literacy skills were related to their reading skills as well as written
composition (Berninger, Nielson, Abbott, Wijsman, & Raskind, 2008).

Hypothesis 4. Dynamic relations. Another key hypothesis of the interactive dynamic
literacy model is dynamic relations among component skills as a function of a) development; b)
learner characteristics, and c¢) reading and writing measurement. For the differential relations as a
function of development, the strengths of relations between component skills and literacy skills
are expected to vary, depending on the one’s developmental phase because lexical-level literacy
skills place greater constraints on discourse-level literacy skills during the beginning phase
whereas language and higher order cognitive skills would play greater roles at a more advanced
phase because the influence of lexical-level literacy skills would reach plateau with
development. Furthermore, linguistic complexity of texts to comprehend and produce increases
as children develop literacy skills (i.e., upper grades), placing greater demands on language and
higher order cognitive skills. In reading, texts in upper grades contain complex ideas and
language structure (e.g., vocabulary and syntactic structure). In writing, according to the
knowledge-telling framework, at a more advanced phase, writing shifts to knowledge-
transforming where students write to expand upon their knowledge with new ideas (Bereiter &
Scardamalia, 1987).

Relations may also vary as a function of individual characteristics such as students’
language learner status and learning disability status. For example, for students who learn to read
and write in a second language and have limited proficiency in the target L2 oral language, L.2
oral language skills might play greater constraining roles in writing (Silverman et al., 2015).
Similarly, students with learning disabilities (e.g., language impairment, dyslexia) might be
differentially impacted on their writing skills. For instance, we found that students with language
impairment, but not those with speech impairment, had consistently lower writing scores across
the year although their rate of growth did not differ from that for typically developing children
(Kim, Puranik, & Al Otaiba, 2015).

Finally, the contributions of component skills to reading and writing would vary, to some
extent, depending on how reading comprehension and written comprehension are measured and
evaluated. In reading comprehension, the extent of contributions of component skills has been
found to vary as a function of measurement or assessment of comprehension (e.g., cloze tasks,
retell, open-ended or multiple choice questions after reading passages; Cutting & Scarborough,
2006; Keenan, Betjemann, & Olson, 2008) and text features (e.g., texts vary in the demands of
language and cognitive skills, Kim, 2019a). Written composition is also evaluated in multiple
ways for developing writers, including writing quality (quality and clarity of ideas and
organization), writing productivity (amount of written text), and writing fluency (“efficiency and
automaticity in writing connected texts”’; Kim, Gatlin, Al Otaiba, & Wanzek, 2018, p. 322); and
these different aspects are related but dissociable dimensions (Kim et al., 2014, 2015a, 2017,
Puranik, Lombardino, & Altmann, 2008; Wagner et al., 2011). These different aspects of written
composition rely on component skills differentially such that oral language and higher order
cognitions make greater contributions to writing quality than to writing productivity (Kim et al.,
2014, 2015a; Kim & Graham, 2019). Similarly, reading comprehension is primarily related to
writing quality, not productivity (Kim & Graham, 2019).

Implications, Future Directions, and Further Considerations
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Figure 52 is a simplified, heuristic representation of the interactive dynamic literacy model to
help illustrate practical implications. Discourse literacy skills (reading comprehension and
written composition) are supported by two necessary pillars, lexical-level literacy skills and
discourse oral language skills. The building foundation for the lexical level literacy skill pillar is
emergent literacy skills; the foundations for discourse oral language skills are higher order
cognitions and regulation, and foundational language skills; and all these are built upon domain
general cognitive skills (executive function). Without either pillar (Iexical level literacy skills or
discourse oral language skills), the structure does not hold or successful reading comprehension
or written comprehension cannot be achieved; and without foundational blocks (emergent
literacy skills and language and cognitive skills), the two pillar skills are not supported.
Knowledge (content and discourse knowledge) and socio-emotions also contribute to reading
and writing skills.

Discourse-Level Literacy
Reading Comprehension & Written Composition

Text-level fluency
Text Reading Fluency & Writing Fluency)

Knowledge
(Content &
Discourse)

Discourse-Level
Oral Language

Socio-Emotion

Lexical-Level Literacy |

(" Emergent Literacy Skills Higher-order Cognition & Regul:

Print awareness, Orthographic ] nference‘, Perspective taking, Reasomr\g, Monitoring,
4 . oal Setting, Self-Assessment, Self-Reinforcement
H knowledge and awareness, Phonological

awareness, morphological awareness oundational Language Skills
Vocabulary, Grammatical knowledge

Working Memory, Inhibitory Control, Shifting, Attentional Control

7
L Foundational Cognitive Skills for Learning

Figure 5. Heuristic Representation of the Interactive Dynamic Model of Literacy
Development. Adapted from Kim, 2017b. Note: The boundaries do not indicate lack of
relations among component skills.

2Figure 5 includes text level fluency (text/oral reading fluency and text writing fluency) as a partial
bridge between the pillars and discourse literacy skills. Theoretical and empirical details of text level
fluency is beyond the scope of this chapter, but see Kim et al. (2018) for text writing fluency and Kuhn,
Schwanenflugel, and Meisinger (2010) and Kim and Wagner (2015) for oral/text reading fluency.
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There are several practical implications of the interactive dynamic literacy model. First,
the shared knowledge and processes imply that to improve reading and writing, explicit and
systematic instruction is needed on the shared underlying skills. This is important to promote
successful development and to prevent difficulties in reading and writing skills (see the co-
morbidity hypothesis). Second, the shared knowledge and interactive nature imply that teaching
reading and writing in an integrative manner would promote synergistic development.
Recommendations include incorporating spelling in phonics instruction (e.g., see Ehri et al.,
2001), having students write about texts they read, and increasing opportunities to write as part
of reading instruction (Graham & Hebert, 2010). Third, the hierarchical structure offer
implications for assessment and instruction: to develop discourse literacy skills (reading
comprehension and written composition), assessment should include the two pillars, lexical-level
literacy skills and discourse oral language skills, and their component skills, depending on the
student’s developmental phase. This is represented AN
in Figure 6 where children’s profiles are classified
into four categories. If a student struggles with
reading comprehension and/or written composition, Low-High

= High-High
the student’s lexical-level literacy skills and g
discourse oral language skills should be assessed as g
a starting point, followed by a systematic <L°W Language & Tognthe S “‘g>
diagnostic assessment to identify sources of 3
difficulties by evaluating the student’s performance Low-Low % High-Low

on the component skills of lexical-level literacy
skills and discourse oral language skills. That is,
for lexical-level literacy skills emergent literacy
skills need to be assessed. For discourse-level oral
language skills, not only foundational oral
language skills such as vocabulary and
grammatical knowledge, but also higher-order cognitive skills need to be assessed. The profiles
and sources of difficulties are then used as a basis to make instructional decisions in order to
meet the student’s needs. Finally, the hierarchical structure also implies that instruction to
promote development of reading and writing skills and prevention of difficulties can and should
start early before children can read and write by addressing the foundational skills — emergent
literacy skills, language skills, and higher order cognitive and regulation skills. This is
particularly critical for children from disadvantaged backgrounds who often have weaknesses in
these skills (Hart & Risley, 1995; National Research Council, 1998).

Although the interactive dynamic literacy model is informed by extant theoretical models
and associated empirical evidence, future work is necessary to test the specification shown in
Figure 3 by including the component skills for reading and writing simultaneously (see e.g., Kim
& Graham, 2019). Furthermore, studies should examine the core hypotheses using data from
different languages and writing systems to examine its validity. For example, the interactive
hypothesis and dynamic hypothesis should be further investigated using longitudinal data, and
experimental studies where both reading and writing skills are measured regardless of their focal
instructional target skill (either reading or writing) — a review of the literature revealed many
missed opportunities to examine the bidirectional relations because many prior experimental
studies measured either reading or writing, but not both. Also warranted is systematic research
on the co-morbidity of reading and writing difficulties. While some important work has been

Figure 6. Four Profiles of Skills to Inform
Develonment of Reading and Writing
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conducted in this area (e.g., Berninger et al., 2008; Puranik, Lombardino, & Altmann, 2006),
much of previous work has focused on difficulties in one domain, but not co-morbidity.

The theoretical models and frameworks presented above, including the interactive
dynamic literacy model, focused on the processes and skills within the individual reader or
writer. An individual’s skill, of course, is an outcome of characteristics of the individual and his
or her interactions with the environment. Development of reading and writing, and their
component skills involves interactions with and is influenced by multiple layers of
environmental factors (Bronfenbrenner, 1979). For reading development, the reader, text, and
activity elements were recognized (Snow, 2002). In writing, Hayes (1996) laid out the task
environment (i.e., audience, collaborators, text so far, composing medium) that interacts with the
individual during the writing process. Graham (2018) also expanded this to include the
community in which writing occurs. Beyond these immediate task and text environments
surrounding reading and writing, development of the component skills and knowledge is
embedded within larger socio-cultural contexts such as homes, classrooms (instruction), schools,
neighborhoods, and districts. The list can go on, but the point is that although beyond the scope
of this chapter, these larger socio-cultural contexts should be recognized for reading and writing
development.

Conclusion

Tremendous progress has been made in our understanding of acquisition and instruction
of literacy skills in the last four decades. However, although literacy skills include both reading
and writing, they have been largely studied separately. Thorough and careful look into reading
and writing, respectively, is necessary and insightful, but it is also imperative to consider and
study reading and writing as a co-developing system rather than as isolated systems. As an
extension of previous efforts in this line of work, in this chapter, I reviewed prominent
theoretical models and evidence in reading and writing, and proposed an integrative framework,
the interactive dynamic literacy model. The core of this view is that reading and writing draw on
a highly similar set of shared language and cognitive. Central hypotheses about structural
relations include hierarchical relations, interactive relations, co-morbidity of reading and writing
difficulties, and dynamic relations. Future work is needed to examine, refine, and further
enhance ideas elaborated in the interactive dynamic literacy model.

Acknowledgements

This chapter was supported by Grants R305A130131 and R305A170113 from the Institute of
Education Sciences, US Department of Education as well as P50 HD052120 and
2P50HD052120 from the National Institute of Child Health and Human Development. The
content is solely the responsibility of the author and does not necessarily represent the official
views of the funding agency. The author wishes to thank student participants, school personnel,
and research staff for their contributions to building our knowledge about reading and writing
development.



Interactive and Dynamic Literacy Model 17

References

Abbott, R. D., & Berninger, V. W. (1993). Structural equation modeling of relationships
Among developmental skills and writing skills in primary- and intermediate-grade
writers. Journal of Educational Psychology, 85, 478-508.

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

Ahmed, Y., Francis, D. J., York, M., Fletcher, J. M., Barnes, M., & Kulesz, P. (2016). Validation
of the direct and inferential mediation (DIME) model of reading comprehension in grades
7 through 12. Contemporary Educational Psychology, 44-45, 68-82.

Ahmed, Y., Wagner, R. K., & Lopez, D. (2014). Developmental relations between reading and
writing at the word, sentence, and text levels: A latent change score analysis. Journal of
Educational Psychology, 106, 419-434.

Alves, R. A., Limpo, T., Fidalgo, R., Carvalhais, L., Pereira, L. AL., & Castro, S. L. (2016).
The impact of promoting transcription on early text production: Effects on bursts and
pauses, levels of written language, and writing performance. Journal of Educational
Psychology, 108, 665-679.

Babayigit, S., & Stainthorp, R. (2010). Component processes of early reading, spelling, and
narrative writing skills in Turkish: A longitudinal study. Reading and Writing, 23, 539—
568.

Bereiter, C., & Scardamalia, M. (1987). The Psychology of Written Composition. Hillsdale,

NJ: Lawrence Erlbaum Associates.

Berninger, V. W. (1999). Coordinating transcription and text generation in working
memory during composing: Automatized and constructive processes. Learning Disability
Quarterly, 22, 99-112.

Berninger, V. W., & Abbott, R. D. (2010). Discourse-level oral language, oral expression,
reading comprehension, and written expression: Related yet unique language systems in
grades 1, 3, 5, and 7. Journal of Educational Psychology, 102, 635-651.

Berninger, V. W., Abbott, R. D., Abbott, S. P., Graham, S., & Richards, T. (2002). Writing and
reading: Connections between language by hand and language by eye. Journal of
Learning Disabilities, 35, 39-56.

Berninger, V. W., Nielson, K. H., Abbott, R. D., Wijsman, E., & Raskind, W. (2008). Writing
problems in developmental dyslexia: Under-recognized and under-treated. Journal of
School Psychology, 46, 1-21.

Berninger, V., Raskind, W., Richards, T., Abbott, R., & Stock, P. (2008). A multidisciplinary
approach to understanding developmental dyslexia within working-memory architecture:
Genotypes, phenotypes, brain, and instruction. Developmental Neuropsychology, 33, 707-
744.

Berninger, V. W., & Swanson, H. L. (1994). Modifying Hayes and Flower’s model of skilled
writing to explain beginning and developing writing. In E. Butterfield (Ed.), Children’s
writing: Toward a process theory of development of skilled writing (pp. 57-81).
Greenwich, CT: JAI Press.

Berninger, V. W., Vaughn, K. B., Graham, S., Abbott, R. D., Abbott, S. P., Rogan, L. W_,
Brooks, A., & Reed, E. (1997). Treatment of handwriting problems in beginning writers:
Transfer from handwriting to composition. Journal of Educational Psychology, 89, 652-
666.

Berninger, V. W., & Winn, W. D. (2006). Implications of advancements in brain research and



Interactive and Dynamic Literacy Model 18

technology for writing development, writing instruction, and educational evolution. In C.
MacArthur, S. Graham, & J. Fitzgerald (Eds.), Handbook of writing research (pp. 96—
114). New York: Guilford.

Bourdin, B., & Fayol, M. (1994). Is written language production more difficult than oral
language production? A working memory approach. International Journal of Psychology,
29, 591-620.

Bronfenbrenner, U. (1979). The ecology of human development: Experiments by nature and

design. Cambridge: Harvard University Press.

Cain, K. (2009). Making sense of text: Skills that support text comprehension and its
development. Perspectives on Language and Literacy, Spring, 11-14

Catts, H., Adlof, S., & Ellis Weismer, S. (2006). Language deficits in poor comprehenders: A
case for the simple view of reading. Journal of Speech, Language, and Hearing
Research, 49, 278-293.

Cain, K. (2007). Syntactic awareness and reading ability: is there any evidence for a special
relationship? Applied Psycholinguistics, 28, 679-694.

Cain, K., Oakhill, J., & Bryant, P. (2004). Children’s reading comprehension ability:

Concurrent prediction by working memory, verbal ability, and component skills. Journal
of Educational Psychology, 96, 31-42.

Carlisle, J. F., & Katz, L. A. (2006). Effects of word and morpheme familiarity on
reading of derived words. Reading and Writing: An Interdisciplinary Journal, 19,
669—694.

Coker, D. L. (2006). Impact of first-grade factors on the growth and outcomes of urban
schoolchildren’s primary-grade writing. Journal of Educational Psychology, 98, 471-488.

Cromley, J. G., Snyder-Hogan, L. E., & Luciw-Dubas, U. A. (2010). Reading comprehension of
scientific text: A domain-specific test of the direct and inferential mediation model of
reading comprehension. Journal of Educational Psychology, 102, 687-700.

Cutting, L. E., & Scarborough, H. S. (2006). Prediction of reading comprehension: Relative
contributions of word recognition, language proficiency, and other cognitive skills can
depend on how comprehension is measured. Scientific Studies of Reading, 10, 277-299.

Ehri, L. (2000). Learning to read and learning to spell: Two sides of a coin. Topics in
Language Disorders, 20, 19-36.

Ehri, L., Nunes, S. R., Stahl, S. A., & Willows, D. M. (2001). Systematic phonics instruction
helps students learn to read. Evidence from the National Reading Panel’s meta-analysis.
Review of Educational Research, 71, 393-447.

Fitzgerald, J., & Shanahan, T, (2000). Reading and writing relations and their development.
Educational Psychologist, 35, 39-50.

Florit, E., & Cain, K. (2011). The simple view of reading: Is it valid for different types of
alphabetic orthographies? Educational Psychology Review, 23, 553-576.

Florit, E., Roch, M., & Levorato, M. C. (2011). Listening text comprehension of explicit and
implicit information in preschoolers: the role of verbal and inferential skills. Discourse
Processes, 48, 119-138.

Florit, E., Roch, M., & Levorato, M. C. (2014). Listening text comprehension in
preschoolers: A longitudinal study on the role of semantic components. Reading and
Writing: An Interdisciplinary Journal, 27, 793-817.

Foorman, B. R., Koon, S., Petscher, Y., Mitchell, A., & Truckenmiller, A. (2015). Examining



Interactive and Dynamic Literacy Model 19

general and specific factors in the dimensionality of oral language and reading in 4™ and
10™ grades. Journal of Educational Psychology, 107, 884-899.

Gathercole, S. E., & Baddeley, A. D. (1990). The role of phonological memory in vocabulary
acquisition: A study of young children learning new names. British Journal of
Psychology, 81, 439-454.

Graham, S. (2018). A revised writer(s)-within-community model of writing. Educational
Psychologist, 53 (4), 258-279. DOI: 10.1080/00461520.2018.1481406

Graham, S., Berninger, V. W., Abbott, R. D., Abbott, S. P., & Whitaker, D. (1997). Role
of mechanics in composing of elementary school students: A new methodological
approach. Journal of Educational Psychology, 89, 170-182.

Graham S., Berninger, V. W., & Fan, W. (2007). The structural relationship between writing
attitude and writing achievement in first and third grade students. Contemporary
Educational Psychology, 32, 516-536.

Graham, S., & Harris, K. R. (2000). The role of self-regulation and transcription skills in writing
and writing development. Educational Psychologist, 35, 3—12.

Graham, S., Harris, K. R., & Chorzempa, B. F. (2002). Contribution of spelling instruction to
the spelling, writing, and reading of poor spellers. Journal of Educational Psychology,
94, 669-686.

Graham, S., & Hebert, M. A. (2010). Writing to read: Evidence for how writing can improve
reading. A Carnegie Corporation Time to Act Report. Washington, DC: Alliance for
Excellent Education.

Graham, S., Liu, X., Bartlett, B., Ng, C., Harris, K. R., Aitken, A., Barkel, A., Kavanaugh, C., &
Talukdar, J. (2018). Reading for writing: A meta-analysis of the impact of reading
interventions on writing. Review of Educational Research, 88, 243-284. DOI:
10.3102/0034654317746927

Graham, S., McKeown, D., Kiuhara, S., & Harris, K. R. (2012,). A meta-analysis of
writing instruction for students in the elementary grades. Journal of Educational
Psychology, 104, 879-896.

Gough, P. B., & Tunmer, W. E. (1986). Decoding, reading and reading disability. Remedial and
Special Education, 7, 6-10.

Graesser, A. C., Singer, M., & Trabasso, T. (1994). Constructing inferences during narrative text
comprehension. Psychological Review, 101, 3, 371-395.

Hart, B., & Risley, T. R. (1995). Meaningful differences in the everyday experience of young
American children. Baltimore, MD: Paul H. Brookes Publishing.

Hayes, J. R. (1996). A new framework for understanding cognition and affect in writing. In C.
M. Levy & S. Ransdell (Eds.), The science of writing: Theories, methods, individual
differences, and applications (pp. 1-27). Mahwah, NJ: Erlbaum.

Hayes, J. R. (2012). Modeling and remodeling writing. Written Communication, 29, 369-388.

Hayes, J. R., & Chenoweth, N. A. (2007). Working memory in an editing task. Written
communication, 24, 283-294.

Hayes, J. R., & Flower, L. S. (1980). Identifying the organization of writing processes. In L.W.
Gregg & E. R. Steinberg (Eds.), Cognitive processes in writing (pp. 3—30). Hillsdale, NJ:
Erlbaum.

Hooper, S. R., Swartz, C. W., Wakely, M. B., de Kruif, R. E. L., & Montgomery, J. W. (2002).
Executive function in elementary school children with and without problems in written
expression. Journal of Learning Disabilities, 35, 57-68.



Interactive and Dynamic Literacy Model 20

Conventional criteria versus new alternatives. Structural Equation Modeling, 6, 1-55.

Hoover, W. A., & Gough, P. B. (1990). The simple view of reading. Reading and Writing: An
Interdisciplinary Journal, 2, 127-160.

Joshi, R. M., Tao, S., Aaron, P. G., & Quiroz, B. (2012). Cognitive component of componential
model of reading applied to different orthographies, Journal of Learning Disabilities, 45,
480-486.

Juel, C. Griffith, P. L., & Gough, P. B. (1986). Acquisition of literacy: A longitudinal study of
children in first and second grade. Journal of Educational Psychology, 78, 243-255.

Katzir, T., Kim, Y.-S. G., & Dotan, S. (2018). Reading self-concept and reading anxiety in
second grade children: The roles of word reading, emergent literacy skills, working
memory, and gender. Frontiers in Psychology. doi: 10.3389/fpsyg.2018.01180

Katzir, T., Lesaux, N., & Kim, Y.-S. (2009). Reading self concept and reading comprehension
for middle grade elementary school children. Reading and Writing: An Interdisciplinary
Journal, 22,261-276. DOI: 10.1007/s11145-007-9112-8

Keenan, J. M., Betjemann, R. S., & Olson, R. K. (2008). Reading comprehension tests vary in
the skills they assess: Differential dependence on decoding and oral comprehension.
Scientific Studies of Reading, 12, 281-300.

Kellogg, R.T. (1996). A model of working memory in writing. In C.M. Levy, & S.E. Ransdell
(Eds.), The science of writing (pp. 57— 71). Mahwah, NJ: Erlbaum.

Kendeou, P., Bohn-Gettler, C., White, M. J., & van den Broek, P. (2008). Children’s inference
generation across different media. Journal of Research in Reading, 3,259-272.

Kieffer, M. J., & Lesaux, N. K. (2012). Development of morphological awareness and
vocabulary knowledge in Spanish-speaking language minority learners: A parallel
process latent growth curve model. Applied Linguistics, 33, 23-54.

Kim, Y.-S. (2010). Componential skills in early spelling development in Korean. Scientific
Studies of Reading, 14, 137-158.

Kim, Y.-S. (2015a). Language and cognitive predictors of text comprehension: Evidence from
multivariate analysis. Child Development, 86, 128-144.

Kim, Y.-S. G. (2015b). Developmental, component-based model of reading fluency: An
investigation of word-reading fluency, text-reading fluency, and reading comprehension.
Reading Research Quarterly, 50, 459—481.

Kim, Y.-S. G. (2016). Direct and mediated effects of language and cognitive skills on
comprehension or oral narrative texts (listening comprehension) for children. Journal of
Experimental Child Psychology, 141, 101-120.

Kim, Y.-S. G. (2017a). Why the simple view of reading is not simplistic: Unpacking the simple
view of reading using a direct and indirect effect model of reading (DIER). Scientific
Studies of Reading, 21, 310-333.

Kim, Y.-S. G. (2017b). Multicomponent view of vocabulary acquisition: An investigation with
primary grade children. Journal of Experimental Child Psychology, 162, 120-133.

Kim, Y.-S. G. (2017¢). Systematic and Evidence-based Literacy Instruction. TtEHS|
HMAXSZ Hi 2= 27| & 27| W= Seoul, South Korea: Hakjisa [in Korean].
Kim, Y.-S. G. (2019a). Hierarchical and dynamic relations of language and cognitive Skills to

reading comprehension: Testing the direct and indirect effects model of reading (DIER).
Journal of Educational Psychology. http://dx.doi.org/10.1037/edu0000407



https://psycnet.apa.org/doi/10.1037/edu0000407

Interactive and Dynamic Literacy Model 21

Kim, Y.-S. G. (2019b). Structural relations of language, cognitive skills, and topic knowledge to
written composition: A test of the direct and indirect effects model of writing (DIEW).
British Journal of Educational Psychology. DOI:10.1111/bjep.12330

Kim, Y.-S., Al Otaiba, S., Puranik, C., Sidler, J. F., Greulich, L., & Wagner, R. K. (2011).
Componential skills of beginning writing: An exploratory study. Learning and Individual
Differences, 21, 517-525.

Kim, Y.-S., Al Otaiba, S., Sidler, J. F., & Greulich, L. (2013). Language, literacy, attentional
behaviors, and instructional quality predictors of written composition for first graders.
Early Childhood Research Quarterly, 28, 461-469.

Kim, Y.-S., Al Otaiba, S., Sidler, J. F., & Greulich, L., & Puranik, C. (2014). Evaluating the
dimensionality of first grade written composition. Journal of Speech, Language, and
Hearing Research, 57, 199-211.

Kim, Y.-S., Al Otaiba, S., & Wanzek, J. (2015). Kindergarten predictors of third grade writing.
Learning and Individual Differences, 37,27-37. DOI:10.1016/j.1indif.2014.11.009

Kim, Y.-S., Al Otaiba, S., Wanzek, J., & Gatlin, B. (2015a). Towards an understanding of
dimension, predictors, and gender gaps in written composition. Journal of Educational
Psychology, 107, 79-95.

Kim, Y.-S., Puranik, C. & Al Otaiba, S. (2015). Developmental trajectories of writing skills in
first grade: Examining the effects of SES and language and/or speech impairments.
Elementary School Journal, 115,593 — 613.

Kim, Y.-S., Apel, K., & Al Otaiba, S. (2013). The relation of linguistic awareness and
vocabulary to word reading and spelling for first-grade students participating in response
to instruction. Language, Speech, and Hearing Services in Schools, 44, 1-11.

Kim, Y.-S. G., Gatlin, B., Al Otaiba, S., & Wanzek, J. (2018). Theorization and an empirical
investigation of the component-based and developmental writing fluency construct.
Journal of Learning Disabilities, 51 (4), 320-335.

Kim, Y.-S. G., & Graham, S. (2019). Expanding the Direct and Indirect Effects Model of
Writing (DIEW): Dynamic Relations of Component Skills to Writing Quality,
Productivity, Fluency. Manuscript submitted for publication

Kim, Y.-S. G., & Park, S. (2019). Unpacking pathways using the Direct and Indirect Effects
Model of Writing (DIEW) and the contributions of higher order cognitive skills to
writing. Reading and Writing: An Interdisciplinary Journal, 32 (5), 1319-1343.

Kim, Y.-S. G., Petscher, Y., Wanzek, J., & Al Otaiba, S. (2018). Relations between
reading and writing: A longitudinal examination from Grades 3 to 6. Reading and
Writing: An Interdisciplinary Journal, 31, 1591-1618. https://doi.org/10.1007/s11145-
018-9855-4

Kim, Y.-S. G. & Schatschneider, C. (2017). Expanding the developmental models of writing: A
direct and indirect effects model of developmental writing (DIEW). Journal of
Educational Psychology, 109, 35-50.

Kim, Y.-S. G., & Wagner, R. K. (2015). Text (Oral) reading fluency as a construct in reading
development: An investigation of its mediating role for children from Grades 1 to 4.
Scientific Studies of Reading, 19, 224-242. doi:10.1080/10888438.2015.1007375

Kim, Y.-S., Wagner, R. K., & Foster, E. (2011). Relations among oral reading fluency, silent
reading fluency, and reading comprehension: A latent variable study of first-grade
readers. Scientific Studies of Reading, 15, 338-362.

Kintsch, W. (1988). The use of knowledge in discourse processing: A construction-



Interactive and Dynamic Literacy Model 22

integration model. Psychological Review, 95, 163-182.

Kirby, J. R., & Savage, R. S. (2008). Can the simple view of deal with the complexities of
reading? Literacy, 42, 75-82.

Kuhn, M. R., Schwanenflugel, P. J., & Meisinger, E. (2010). Aligning theory and assessment of
reading fluency: Automaticity, prosody, and definitions of fluency. Reading Research
Quarterly, 45, 232-253.

LaBerge, D., & Samuels, S. J. (1974). Toward a theory of automatic information processing in
reading. Cognitive Psychology, 6 (2), 293 —323. doi: 10.1016/0010- 0285(74)90015- 2

Language and Reading Research Consortium (2015). The dimensionality of language ability in
young children. Child Development, 86, 1948-1965.

Lepola, J., Lynch, J., Laakkonen, E., Silvén, M., & Niemi, P. (2012). The role of inference
making and other language skills in the development of narrative discourse-level oral
language in 4- to 6-year old children. Reading Research Quarterly, 47, 259-282.

Limpo, T., & Alves, R. A. (2013). Modeling writing development: Contribution of transcription
and self-regulation to Portuguese students’ text generation quality. Journal of
Educational Psychology, 105, 401-413.

McCutchen, D. (2000). Knowledge, processing, and working memory: Implications for a theory
of writing. Educational Psychologist, 35, 13-23.

Nation, K., Cocksey, J., Taylor, J., & Bishop, D. (2010). A longitudinal investigation of the early
language and reading skills in children with reading comprehension impairment. Journal
of Child Psychology & Psychiatry, 51, 1031-1039.

National Research Council. (1998). Preventing reading difficulties in young children. C. E.
Snow, M. S. Burns, & P. Griffin (Eds.), Commission on behavioral and social sciences
and education. Washington, DC: National Academy Press.

Oakhill, J. V., Cain, K., & Bryant, P. E. (2003). The dissociation of word reading and text
comprehension: Evidence from component skills. Language and Cognitive Processes, 18,
443-468.

Oullette, G. P. (2006). What’s meaning got to do with it: The role of vocabulary in word reading
and reading comprehension. Journal of Educational Psychology, 98, 554—-566.

Olinghouse, N. G. (2008). Student- and instruction-level predictors of narrative writing in third-
grade students. Reading and Writing: An Interdisciplinary Journal, 21, 3-26.

Olinghouse, N., & Graham, S. (2009). The relationship between the writing knowledge and the
writing performance of elementary-grade students. Journal of Educational Psychology,
101, 37-50. doi:10.1037/a0013462

Peng, P., Barnes, M., Wang, C., Wang, W., Li, S., Swanson, H. L., Dardick, W., & Tao, S.
(2018). A meta-analysis on the relation between reading and working memory.
Psychological Bulletin, 144, 48-76.

Perfetti, C., & Stafura, J. (2014). Word knowledge in a theory of reading comprehension.
Scientific Studies of Reading, 18, 22-37. DOI: 10.1080/10888438.2013.827687

Puranik, C. S., Lombardino, L., & Altmann, L. (2006). Writing through retellings: An
exploratory study of language-impaired and dyslexic populations. Reading and Writing:
An Interdisciplinary Journal, 20, 251-272.

Quinn, J., Wagner, R., Petscher, Y., Roberts, G., Menzel, A. J., & Schatschneider, C. (2019).
Differential codevelopment of vocabulary knowledge and reading comprehension for
students with and without learning disabilities. Journal of Educational Psychology. DOI:
10.1037/edu0000382



Interactive and Dynamic Literacy Model 23

Schatschneider, C., Fletcher, J. M., Francis, D. J., Carlson, C., & Foorman, B. R. (2004).
Kindergarten prediction of reading skills: A longitudinal comparative analysis.

Journal of Educational Psychology, 96, 265-282.

Seymour, P. H. K., Aro, M., & Erskine, J. M. (2003). Foundation literacy acquisition in
European orthographies. British Journal of Psychology, 94, 143-174.

Shanahan, T. (2006). Relations among oral language, reading, and writing development. In
C. A. MacArthur & S. Graham (Eds.), Handbook of writing (pp. 171-183). New York:
Guilford Press.

Shanahan, T., & Lomax, R. G. (1986). An analysis and comparison of theoretical models of the
reading—writing relationship. Journal of Educational Psychology, 78, 116—123.

Snow, C. E. (2002). Reading for understanding: toward a research and development program in
reading comprehension. Santa Monica: RAND.

Strasser, K., & del Rio, F. (2014). The role of, theory of mind, and vocabulary depth in
predicting story comprehension and recall of kindergarten children. Reading Research
Quarterly, 49, 169-187.

Tompkins, V., Guo, Y., & Justice, L. M. (2013). Inference generation, story comprehension,
and language in the preschool years. Reading and Writing: An Interdisciplinary Journal,
26, 403-429.

Treiman, R. (1993). Beginning to spell. New York: Oxford University Press.

Wysocki, K., & Jenkins, J. R. (1987). Deriving word meanings through morphological
generalization. Reading Research Quarterly, 22, 66-81.



