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ASSESSING EARLY WRITING IN PRESCHOOL: RELIABILITY AND VALIDITY OF A
REFINED CODING SYSTEM

by

XIAO ZHANG

Under the Direction of Gary E. Bingham

ABSTRACT

Children's early writing skills develop significantly during the preschool period, with
such development setting the foundation for children's future literacy and academic success
(Aram, 2005; Graham & Hebert, 2011; National Early Literacy Panel [NELP], 2008). However,
limited research exists on how to elicit and score young children's early writing performance in a
manner that aligns with multi-dimensional conceptualizations of early writing skill development
(Berninger & Swanson, 1994; Puranik & Lonigan, 2014). The majority of research on early
writing development focuses narrowly on children's transcription skills, which are children's
ability to coordinate their fine motor skills, orthographic knowledge, and print awareness to
create writing products (Berninger & Swanson, 1994; McCutchen, 2000; Puranik & Lonigan,
2014). Much less is known about the development of children's composing skills (i.e., children's
ability to generate and organize their ideas and intentional attempts to use the written form to
express the ideas; Quinn et al., 2020, 2021; Rowe & Wilson, 2015) or how to best assess them.

This study addresses these limitations by examining how the use of multiple early writing tasks



and a refined scoring system, designed to align with the multidimensional conceptualization of
early writing skills, captures young children's writing skills. Multiple structural equation models
are employed to explore how the writing tasks and the refined scoring rubrics work together to
capture children's early writing skills. The final multi-trait multi-method (MTMM) model
indicated that three distinct early writing skills exist at the preschool level, namely handwriting,
spelling, and composing skills. It also confirmed that the early writing skills elicited by the four
early writing tasks (i.e., name, letter, word, and story writing) varied from each other. This
means these early writing tasks provide unique information about children’s writing and can be
used for different assessment purposes. The refined coding system and the four early writing

tasks were confirmed as reliable and valid measures of preschool early writing.

INDEX WORDS: preschool writing, coding system, early writing skills, handwriting,

spelling, composing
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1 THE PROBLEM

Over the past three decades, emergent literacy research has enriched the theoretical con-
ceptualization of early writing, suggesting multiple component processes that are distinct in na-
ture (Kim et al., 2014; Puranik & Lonigan, 2014; Teale & Sulzby, 1986; Whitehurst & Lonigan,
1998). The understanding that early writing is made up of distinct skills has guided the develop-
ment of preschool early writing standards that are intended to support teachers’ early writing
practices (Tortorelli et al., 2021). The distinct skills evident within standards focus heavily on
children’s transcription skills, such as handwriting and spelling skills, as well as the importance
of supporting children’s composing skills, such as the way children generate ideas for their writ-
ing, and writing conventions (i.e., how they capture these ideas through marks on a page; see
Tortorelli et al., 2021). However, similar progress in the development of early writing assess-
ments and scoring rubrics that capture these multiple early writing skills is far behind that of the
early writing conceptualization and standards. To date, researchers examine these writing skills
in various ways, using different scales and often assessing only one or two skills (primarily hand-
writing or spelling) in most published research (Quinn & Bingham, 2019). One reason for this is
that children’s early marks are often unconventional in nature and represent varying levels of in-
tentionality (i.e., what children intend to communicate; Rowe & Wilson, 2015). As a result, there
is limited consensus in the field for how early writing should be comprehensively measured in
preschool, in terms of which early writing tasks should be used to elicit early writing skills and
which coding rubrics should be employed to represent the early writing skills (Puranik &
Lonigan, 2011). Variation in the ways in which researchers have conceptualized early writing
has influenced the development of early writing standards and led to multiple approaches for
measuring writing skills. Limited consensus around how to measure and support preschool chil-

dren’s early writing skills makes it hard for teachers to adapt their beliefs and practices of early



writing to facilitate children’s growth (Graham, 2019; Bingham et al., 2022). A refined scoring
system that closely aligns with a comprehensive conceptualization of early writing skills is
clearly needed to best capture children’s writing capabilities and in turn to support teacher prac-
tice and document children’s early writing development.

Conceptualizations and research on early writing have been driven by two major perspec-
tives: sociocultural and cognitive. Researchers who take the sociocultural perspective study writ-
ing in a manner that emphasizes social and cultural processes (Dyson, 1982; Vygotsky, 1978).
By learning to manipulate the elements of the symbolic tool, children learn to interact with the
social world (Dyson, 2001). Whereas researchers working from the sociocultural perspective ob-
serve early writing as an integrated sociocultural process, researchers who approach early writing
from cognitive perspectives conceptualize it as a complicated mental process that involves a
group of component skills ( Berninger & Swanson, 1994; Juel et al., 1986; Kaderavek et al.,
2009; Whitehurst & Lonigan, 1998). Although researchers emphasize that these early writing
components are distinct, the component skills develop in an interrelated and collaborative man-
ner (Berninger & Swanson, 1994; Limpo et al., 2020; Puranik & Al Otaiba, 2012).

Researchers who approach early writing from a cognitive perspective tend to enrich the
field with attention to the following aspects: (a) propose a conceptual early writing model, (b)
develop materials to elicit writing, (c) analyze children’s early writing product and identify the
unique features, (d) design coding rubrics based on the identified features to score the writing
that is elicited, and (e) use empirical data to verify the proposed writing models (Kim et al.,
2014; Puranik et al., 2020; Puranik & Lonigan, 2014; Quinn & Bingham, 2019). Unfortunately,

these pieces of information have not always developed at the same time or in a comprehensive



manner. Therefore, a well aligned connection among early writing conceptualization, early writ-
ing elicitation tasks, and early writing coding rubrics is less evident in studies of preschool chil-
dren’s writing. I outline these issues in greater depth in the next few sections.

Theoretical Conceptualization: The Simple View of Early Writing

Over the past few decades, studies have proposed slightly different conceptual models to
organize writing-related skills. A closer look at extant early writing research reveals substantial
support for the simple view of early writing conceptualization at the elementary and preschool
levels (Berninger & Swanson, 1994; Juel et al., 1986; Puranik & Lonigan, 2014). Although re-
searchers have used slightly different approaches to organize multiple children’s writing skills,
these have resulted in two broad dimensions or domains (i.e., transcription and text genera-
tion/composing dimensions, Berninger & Swanson, 1994).

The simple view of early writing conceptualization has been primarily verified by empiri-
cal studies examining writing development in older children (Juel et al., 1986; Kim et al., 2014).
At the elementary level and beyond, when writing is more conventional in nature, there is a gen-
eral consensus among writing researchers on the essential writing skills children need to com-
plete a writing composition task (e.g., writing composition task like “one day, I came back from
school...", Kim et al., 2014), which includes handwriting, spelling, and writing conventions
ideas, organization, word choice, and grammar (Kim et al., 2014). Also, standard coding rubrics
have been developed to capture these early writing skills (e.g., 6+1 traits, Education Northwest,
2017). When these early writing skills are placed into one organizational model, they reflect that
the handwriting, spelling, and writing convention skills belong to the transcription domain (Kim
et al., 2014; Graham, 2019), while the ideas, organization, word choice, and grammar belongs to

the composing domain (Kim et al., 2014).



At the preschool level, knowledge of the distinct nature of preschool writing skills has
developed gradually over the past three decades (Diamond et al., 2008; Puranik & Lonigan,
2011, 2014; Rowe & Wilson, 2015; Teale & Sulzby, 1986; Tolchinsky, 2003), but has primarily
focused on the development of transcription skills. Transcription skills include handwriting,
spelling, and writing conventions. Handwriting skills are defined as children’s ability to manipu-
late writing tools, form marks on a page, and eventually form letters (Feder & Majnemer, 2007).
Handwriting includes a wide range of writing forms that generally progress from less conven-
tional marks on a page to more conventional ones, such as drawing, scribbles, letter-like shapes,
to correctly written letters (Puranik & Lonigan, 2014; Rosenblum et al., 2003). When children
first start preschool, they are just beginning to learn the specific shapes of the letters to form let-
ters in conventional ways (Puranik & Al Otaiba, 2012; Puranik & Lonigan, 2011).

Spelling skills are children’s ability to utilize their phonological and orthographic
knowledge to translate the sounds of a word into its corresponding written form (Berninger &
Swanson, 1994; Kaderavek et al., 2009; Puranik & Lonigan, 2014). Through spelling, children
investigate the relations among sound, script, and the meaning of the language (Bear et al., 2012;
Ouellette & Sénéchal, 2008). Though a large percentage of preschool children are just beginning
to explore the connection between their written “words” and the corresponding speech sounds
(Puranik & Lonigan, 2014; Zhang et al., 2017), children’s invented spelling skills are linked to
later writing and reading outcomes (NELP, 2008; Ouellette & Sénéchal, 2008).

Writing conventions are children’s ability to understand the rules governing the print sys-
tem and the application of these rules in their writing (Kim et al., 2014; Puranik & Lonigan,
2014; Thomas et al., 2020). Even before children enter preschool, they have already started ex-

ploring the print they have noticed in their environment. Children’s burgeoning understanding of



print can be identified in children’s writing (Rowe & Wilson, 2015). For example, preschoolers
may demonstrate an understanding that writing is linear, proceeds in a specific direction (e.g., in
English left to right), and includes segmented forms with spaces separating units (Ferreiro &
Teberosky, 1982; Puranik & Lonigan, 2011).

In addition to transcription skills, children in preschool also show some ability to com-
pose. Composing skills are conceptualized as children’s ability to generate and organize their
ideas and intentional attempts to use written forms (scribbles, letters, drawing, etc.) to express
their ideas (Quinn et al., 2020, 2021; Rowe & Wilson, 2015). There is a lack of general consen-
sus around the conceptualizations of composing skills because of preschool children’s limited
transcription skills ( Quinn & Bingham, 2019; Quinn et al., 2021). Findings from recent research
demonstrate that early composing is not merely what they print on a page, but children’s ability
to intentionally connect their oral language to their written products in various forms, such as
drawing, scribbling, or invented spelling (Quinn et al., 2020; Quinn & Bingham, 2019).

Drawing from the simple view of writing, Puranik and Lonigan (2014) organized early
writing skills into three dimensions or knowledge strands, namely conceptual (i.e., closely
aligned with print related concepts), procedural (i.e., transcription skills such as handwriting and
spelling) and generative knowledge (i.e., composing). Although Puranik and Lonigan (2014)
have proposed a three-dimension model of early writing, there is considerable variability in how
other researchers conceptualize and assess preschool children’s writing. One reason for this is
that preschool writing is distinct in important ways from early elementary writing as it is not

simply a scaled-down version of more conventional writing (Berninger & Swanson, 1994). Ra-



ther, development during the preschool years represents an emergent time in children’s acquisi-
tion of early writing skills when early writing component skills develop in unique ways (Clay,
1975; Ferreiro & Teberosky, 1982; Rowe & Neitzel, 2010; Whitehurst & Lonigan, 1998).

Between the ages of three to five, children vary greatly in their writing conventions and
composing knowledge, with children beginning to recognize that print has meaning and that
what one says can be captured in various ways through marks on a page, letters, or drawing
(Quinn et al., 2021; Puranik & Lonigan, 2011; Rowe & Wilson, 2015). The emergent nature of
writing in the preschool period also suggests that writing components such as handwriting and
spelling skills are not well integrated (Scarborough et al., 2009; Tolchinsky, 2003). For example,
young children often focus on the form of the letter separately, particularly when writing their
name, from the sounds the letters make (Bloodgood, 1999). Therefore, whether the four early
writing skills uncovered across different studies are distinct from each other, or could be put into
groups, such as transcription and composing used in elementary school studies, is still unknown.
It is important that researchers address the distinctness of preschool writing skills, develop relia-
ble and valid measures to elicit and capture them and further explore the relations and progres-
sion of each writing skill in order to support teachers’ understanding of the various components.
This knowledge will then be important to designing instructional practices that address each
writing component (Bingham et al., 2022).

In summary, existing early writing conceptual models emphasize the multi-dimensional
nature of early writing through the identification of four early writing components, namely hand-
writing, spelling, writing convention, and composing. However, to date, extant research priori-
tizes children’s transcription skills over their composing skills (Quinn & Bingham, 2019). Con-

siderable research attention on the assessment of children’s transcription skills has resulted in a



relatively well developed understanding of the developmental progression of these skills during
the preschool period (Diamond et al., 2008; Puranik & Lonigan, 2011;2014). Unlike children’s
transcriptions skills, a shared understanding of composing skills is currently lacking, as wide var-
iability exists in how composing skills are conceptualized and therefore measured (Quinn &
Bingham, 2019). Recognizing the distinct features of these early writing skills has valuable im-
plications for how teachers might support them (Bingham et al., 2022; Graham, 2019) and may
be one reason that preschool teachers so heavily emphasize handwriting skills (Bingham et al.,
2017). The uneven focus on transcription writing skills has also caused substantial variation in
how researchers have assessed early writing skills across studies, including how they elicit writ-
ing through different tasks and how they score the writing that is produced. In the next section, I
address how researchers use different materials to elicit early writing skills, with the following
section focusing on how researchers score the writing that is produced from these various elicita-
tion materials.

Early Writing Elicitation Materials: Understanding Early Writing Tasks

As children’s writings in preschool begin as unconventional scribblings with varying lev-
els of intentionality, researchers have explored a variety of early writing tasks to elicit different
component skills. Based on the nature of early writing tasks and specific elicitation protocols,
specific elicitation materials may be needed to capture different early writing skills or it may be
possible to use just one elicitation task to capture different skills. In terms of eliciting transcrip-
tion skills, researchers often ask children to write their names (e.g., Gerde et al., 2012; Welsch et
al., 2003) and to write letters (e.g., Drouin & Harmon, 2009; Molfese et al., 2011; Puranik et al.,
2013) to elicit the handwriting skills. To elicit spelling skills, researchers have presented children
with a consonant-vowel-consonant (CVC) word and asked them to spell the words (Puranik &

Lonigan, 2014; Thomas et al., 2020). In order to explore children’s writing convention



knowledge (i.e., children’s knowledge about linearity, directionality and segmentation), research-
ers often ask children to write more than one word (e.g., sentence writing, Puranik & Lonigan
2014). From children’s writing, researchers then examine the concept of linearity to explore the
extent to which children write in a linear format. In English, directionality is conceptualized as
how children arrange their writings in a conventional left-to-right order. Segmentation or spacing
focuses on whether children would consistently and correctly segment words with spaces.

There are a variety of early composing tasks that have been used in preschool writing
studies, including picture description, story writing, and birthday invitation (Campbell et al.,
2019; Puranik & Lonigan, 2014; Quinn & Bingham, 2019; Rowe & Wilson, 2015). Generally,
when assessing composing tasks, children are given a prompt, such as a picture, or a sentence
(e.g., “one day, you come back from school,” Kim et al., 2014) and asked to respond to it with
writing. Some researchers have used a picture description task in which the assessor shows chil-
dren a picture and asks them to write a description of the picture (Puranik & Lonigan, 2014;
Rowe & Wilson, 2015). In order to capture preschool composing, some researchers prompt chil-
dren to respond to pictures with both oral language and written language (Quinn & Bingham,
2021; Quinn et al., 2021). For example, Rowe and Wilson (2015) asked children to write down
their response to a picture prompt and provide an oral response to explain what they had written.

In contrast to elicitation approaches that are designed to measure a single writing compo-
nent (i.e., a name writing task to measure handwriting skills), some researchers have used writing
composition tasks to elicit multiple writing skills. For example, some studies (Quinn & Bingham,
2020; Rowe & Wilson, 2015) have used story writing tasks to elicit transcription skills, such as
how children use multiple written marks to express their ideas (Campbell et al., 2019; Puranik &

Lonigan, 2014). Composing is also elicited through the same task, as researchers assess how



children express their ideas in oral and written language as they are shown a picture or a series of
pictures that make a short story (Quinn & Bingham, 2019; Rowe & Wilson, 2015).

Although using picture description and story writing tasks to elicit multiple writing com-
ponent skills represents an innovative way of assessing young children’s writing development,
the emergent nature of preschool children’s early writing skills may require more than one kind
of early writing tasks (Puranik & Lonigan, 2011, 2014). Some studies that have employed multi-
ple early writing tasks to elicit the various early writing skills found that children’s writing per-
formance may depend on, or vary across tasks (Puranik et al., 2018; Treiman & Kessler, 2014;
Zhang et al., 2017). For example, although name writing, letter writing, and spelling tasks only
elicit children’s transcription skills, they may do so in a manner that provides unique information
about the development of transcription skills that might not be captured when using a writing
composition task alone. In other words, researchers might lose some information on children’s
more advanced transcription skills if they only use a writing composition task because children’s
writing performance has been shown to be task dependent (Puranik & Lonigan, 2011). Task de-
pendence suggests that the child may demonstrate differing writing abilities across various writ-
ing tasks. For example, a child might write their name correctly on a name writing task (demon-
strating strong handwriting skills in forming letters) but scribble on a story writing task, which
might be interpreted by the researcher as demonstrating less developed handwriting skills. Addi-
tional research is needed to investigate how various early writing tasks elicit writing component
skills and how much measurement effect is evident across the tasks. Understanding how best to
elicit early writing component skills has important implications for supporting teachers’

knowledge and professional practice (Bingham et al., 2022). In the next section, attention is
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given to how researchers use coding or scoring systems to identify the distinct features of the
writing component skills.

Early Writing Coding Rubrics: Scoring System

Once elicited, children’s writing products can be coded for various features to represent
early writing skills (see Table 1.1). Researchers have utilized a variety of scoring rubrics to focus
on the development of transcription skills (Puranik & Lonigan, 2011). Handwriting skills are
commonly coded for features that represent the developmental phase of writing. Researchers
have scored letter and name writing tasks for the following features: random scribbling, con-
trolled scribbling, letter-like shapes, random letter, and target letter (Diamond et al., 2008; Gerde
et al., 2012), with these five features being represented on a 1-5 scale scoring system (Diamond,
Gerde, & Powell, 2008; Sulzby, 1989). Children using no pattern scribbles to represent their
names will get a one, whereas children using letters to write their names receive a score of five.

Rubrics designed to score children’s spelling often code handwriting and spelling related
features together in a manner that makes it difficult to document the development of these skills
separately (Puranik & Lonigan, 2014; Thomas et al., 2020). These spelling focused scales often
begin with handwriting-related features with researchers scoring a progression from scribbling,
to letter-like shapes, and then to letters and then scoring spelling-related features that range from
beginning letter-sound connections (often represented through beginning or initial sounds) to
matching other salient sounds. Puranik and Lonigan (2011, 2014) coded children’s spelling on a
seven point scale: one for random letters, two for scribbles, three for random letter combinations,
four for correct initial or salient letters, five for correct initial and salient letters, six for correct
initial and salient letters with a wrong vowel and seven for the correct spelling. Having both
handwriting and spelling skills together may not provide unique information about the develop-

ment of spelling skills. Hence, scoring approaches where these skills are documented separately
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are needed in order to gain an understanding of a child’s development of handwriting and
spelling across the preschool year. Writing convention knowledge is not commonly addressed
across preschool early writing research studies. However, when employed, the scoring system
used by researchers is relatively consistent in terms of how they address and code the concepts of
linearity, directionality, and segmentation. Linearity is coded based on whether children’s writ-
ings appear in a straight line ( Clay, 1975; Ferreiro & Teberosky, 1982; Rowe & Wilson, 2015).
Directionality is coded by examining how children arrange their writings in a conventional left-
to-right order (Puranik & Lonigan, 2014). Segmentation focuses on the spacing that children use
in their writing (Puranik & Lonigan, 2011). Children who consistently and correctly segment the
written words or letters with spaces demonstrate writing convention knowledge.

Due to the lack of shared understanding of children’s composing skills, the coding rubrics
used to capture composing skills vary considerably across studies. A synthesis of existing com-
posing literature (Puranik et al., 2020; Quinn et al., 2016; Quinn & Bingham, 2020; Rowe &
Wilson, 2015) suggests that early composing could be evaluated for the following four features:
(1) total number of ideas, (2) response type, (3) relevance to prompt, and (4) cohesive oral-writ-
ten response. The total number of ideas is a representation of composing productivity (e.g., based
on the writing prompt, how many different ideas were generated; Puranik et al., 2020). Elemen-
tary writing rubrics also evaluate the complexity of the response type with scores reflecting less
sophisticated to more sophisticated language (e.g., 1 for a label, 2 for a statement, and 3 for dia-
log (Kim et al., 2014; Puranik et al., 2020). The quality of children’s oral and written composi-
tion has also been evaluated on how relevant the response is to the writing prompt. Relevance to

the prompt is conceptualized as children’s capacity to produce oral and/or written outputs (as
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some researchers code both while others score only written output) that are related to the task re-
quirement (i.e., task-message match, Rowe & Wilson, 2015, and task adherence, Quinn et al.,
2020). Before children develop more complex composing skills such as idea organization, chil-
dren need to learn how to come up with ideas relevant to the writing theme (Quinn et al., 2020;
Quinn & Bingham, 2019; Rowe & Wilson, 2015). Cohesive oral-written responses represent
children’s ability to link an oral response to a written response. When using a picture description
task to elicit composing a child might say “the penguin in the picture is saying ‘help’” but she
may have only written the letter “A” when prompted to write down her idea. Although research-
ers have referred in different ways to this concept (i.e., intentionality, Rowe & Wilson, and oral-
written translation, Quinn et al., 2020), the intent is generally the same and reflects a belief in the
importance of capturing a child’s ability to connect their oral and written language.

An examination of the varied ways that researchers have attempted to score transcription
and composing dimensions of early writing reveals two key issues. First, preschool early writing
coding rubrics are not closely aligned with the multidimensional conceptualization of early writ-
ing, particularly as it relates to the four writing components (handwriting, spelling, writing con-
ventions, and composing). Many of the existing scoring rubrics in previous research target chil-
dren’s transcription skills only (Campbell et al., 2019; Puranik & Lonigan, 2014). Even though a
writing product might be elicited with a composing task, such as a picture description task, the
coding rubric in some studies focuses on transcription skills related features: linearity, horizon-
tality, left to right directionality, segmentation between writing units, letter-like shapes, random
letters, and invented spelling (see Puranik & Lonigan, 2014 and Campbell et al., 2019). Because
studies have developed early transcription and composing coding rubrics separately (Quinn &

Bingham, 2019; Rowe & Wilson, 2015), very few studies have attempted to confirm whether the
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scores adequately reflect all four components of writing or the two broad early writing dimen-
sions (i.e., transcription and composing).

Second, because different researchers have developed coding rubrics for the various early
writing skills separately (Quinn & Bingham, 2019; Rowe & Wilson, 2015), no studies have ex-
plored how these codes work together to capture early writing skills. One study that came close
was Puranik and Lonigan (2014) who used four composing tasks to elicit children’s genera-
tive/composing knowledge (i.e., two picture description and two sentence retell tasks). Chil-
dren’s writing from these tasks was coded using a rubric that included seven features that tar-
geted several different transcription skills. These codes included evaluations of the linearity, seg-
mentation, and directionality of the child’s writing (i.e., children’s conceptual knowledge, which
is similar to how others see writing convention knowledge) and children’s use of scribbling, ran-
dom letters, and invented spelling codes that were designed to capture handwriting and spelling
skills. Because the authors used a total score for the task, it is hard to determine which early writ-
ing skills are represented within this total score. Although a total score provides information
about a child’s general progression from unconventional to conventional writing, it can only pro-
vide information on children’s overall performance on the task, not specific information on the
skills. Such an approach also does not align with early writing conceptualization and early learn-
ing standards that separate early writing skills into component domains to highlight their unique
development (Tortorelli et al., 2021).

A valid scoring system that captures various skills in children’s writing, such as hand-
writing, spelling, writing conventions and composing scores, is needed to provide data about
children’s writing development across the preschool period (Graham, 2019). Because many ex-

isting coding rubrics mix the codes of children’s handwriting, spelling, writing conventions in
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one scale, often using a total score to represent transcription skills, additional research is needed
to examine how a coding system that uniquely captures each of the four components adequately
represent children’s early writing development. This study is designed to examine how a refined
scoring system, which aligns closely with the conceptualization of early writing components, and
includes an innovative way for assessing children’s early composing, captures preschool chil-
dren’s early writing skills.
Summary

Early writing is a complicated process that involves a group of component skills that are
distinct but interrelated (Berninger & Swanson, 1994; Juel et al., 1986; Kaderavek et al., 2009;
Whitehurst & Lonigan, 1998). Children’s early writing skills develop rapidly during early child-
hood, particularly when supported by early childhood teachers or parents as they experiment
with writing (Gerde et al., 2015; Puranik, et al., 2018). Existing preschool early writing research
has refined the definitions of the multiple components of early writing and provided insight into
a four component model that includes handwriting, spelling, composing, and writing conventions
(Puranik & Lonigan, 2014; Quinn & Bingham, 2019; Rowe & Wilson, 2015). Researchers have
used a variety of early writing tasks to elicit preschool children’s writing and various scoring ru-
brics to capture these four components. However, research is limited to date as most studies only
examine children’s transcription skills and fail to address the multiple components of early writ-
ing and their development. Limited understanding of how to best elicit and score children’s writ-
ing presents challenges to the field. It is not clear, for example, how many writing tasks (i.e.,
name writing, letter writing, spelling, and various composing focused tasks) preschool writing

researchers or teachers should be using to assess the multiple components of early writing (hand-
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writing, spelling, composing, & writing concepts). It also is not clear how existing scoring ru-
brics adequately capture the writing dimensions across various tasks. Additional research is
needed to verify how early writing rubrics capture children’s early writing skills.

Purpose

This study proposes to test the validity of a refined coding rubric of preschool writing.
The new scoring rubric aligns closely with the conceptualization of early writing skills but has
not been validated to date. Children’s writing skills will be assessed with various early writing
tasks and scored for four early writing skills (handwriting, spelling, writing conventions, com-
posing). The revised rubric is designed to capitalize on early writing indicators used in previous
studies (Diamond et al., 2008; Gerde et al., 2012; Puranik et al., 2011; Puranik & Lonigan, 2014;
Quinn & Bingham, 2019; Rowe & Wilson, 2015) but restructures them in a manner that will cre-
ate a separate score for children’s handwriting, spelling, writing conventions, and composing
skills. Multiple confirmatory structural equation models (CFA) and multi-traits and multi-meas-
urements models (MTMM) will be employed to explore the validity of the refined scoring sys-
tem. This approach examines whether the refined scoring rubric captures four different early
writing skills (handwriting, spelling, writing conventions, and composing) or two general early
writing skills (i.e., transcription and composing). Further, the MTMM models evaluate the extent
to which writing skills are dependent upon the task that is being used to elicit a particular writing
skill. This will help me determine if there is a measurement effect on children’s writing skills
from the different early writing tasks. The following research questions will be addressed.

Research Questions

1. Does a refined scoring system for preschool writing align with the four currently iden-
tified early writing skills (e.g., handwriting, spelling, writing conventions, and composing skills)

or with two general writing skills (transcription and composing)?
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2. When using the refined scoring rubric, should the early writing scores be organized
based on four early writing tasks (letter, name, word, and story writing), or early writing skills
(handwriting, spelling and composing), or both?

2 REVIEW OF THE LITERATURE
Sociocultural and Cognitive Perspectives

In the existing literature, conceptualizations and research on early writing have been pri-
marily driven by two theoretical perspectives: sociocultural and cognitive. Researchers who ap-
proach the study of early writing development from sociocultural perspectives examine chil-
dren’s writing with attention to social and cultural processes (Dyson, 1982; Vygotsky, 1978).
Studies employing a sociocultural approach tend to focus on (a) how children generate writing
ideas when interacting with peers or teachers (Kissel et al., 2011), (b) how sociocultural factors
(i.e., the presence of certain learning opportunities, the teacher, materials, etc.) guide and influ-
ence young writers in naturalistic environments (Ferreiro & Teberosky, 1982; Rowe, 2008;
Tolchinsky, 2003), and (c) how children’s identities are reflected in their writing (Hall et al.,
2015; Rowe, 2013; Rowe & Neitzel, 2010). Although researchers sometimes attend to the con-
ventionality of children’s writing products when addressing early writing development, the pri-
mary purpose of many studies that draw from sociocultural theory is often to describe at an
emergent level what children do when they write and uncover the social and cultural reasons and
motivations behind these early writing behaviors (Rowe & Neitzel, 2010; Rowe & Wilson,
2015).

Researchers seeking to understand children’s writing from a cognitive perspective typi-
cally approach early writing development as a complicated mental process that involves the co-
ordination of a group of component skills (Berninger & Swanson, 1994; Juel et al., 1986; Kader-

avek et al., 2009; Whitehurst & Lonigan, 1998). Researchers using a cognitive framing of early
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writing development typically explore the distinctness of component processes and the relations
among cognitive (e.g., working memory, self-regulation, Puranik et al., 2018), language (e.g.,
vocabulary, narrative, Kim & Schatschneider, 2017), general literacy knowledge (e.g., letter
knowledge, phonological awareness, print concept, Puranik et al., 2011), and writing specific
skills (e.g., handwriting, spelling, composing, Kaderavek et al., 2009). These approaches docu-
ment that early writing skills are distinct but develop in an interrelated and collaborative manner.
Unlike studies approaching early writing from sociocultural perspectives, researchers that exam-
ine early writing development from a cognitive perspective often use direct assessments of chil-
dren’s writing skills that require children to produce a written product of some kind, such as
name writing, letter writing, word writing, sentence writing, and beyond. Children’s writing
products are then typically analyzed based on the conventionality of the writing that children
produce, with most coding systems focusing on transcription skills (Campbell et al., 2019;
Puranik & Lonigan, 2011; Quinn & Bingham, 2019). Many studies utilizing a cognitive skills
perspective focus on describing the developmental progression of children’s writing with spe-
cific attention to the acquisition of transcription skills, such as handwriting and spelling
(Berninger & Chanquoy, 2012; Diamond et al., 2008; Puranik & Lonigan, 2011).

Guided by these two theoretical perspectives, researchers have explored a variety of re-
search methods in order to understand and explain young children’s early writing development.
Perspectives have shaped both the focus and the approach used to document and elicit early writ-
ing skills. Such studies have also documented several unique features of preschool writing which
include identifying the unique forms and patterns that exist in children’s writing and uncovering
the developmental trajectories of children’s writing features. Documentation of the unique fea-

tures of preschool writing has guided researchers to conceptualize early writing skills in various
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ways, design a variety of early writing tasks to elicit these early writing skills, and develop cod-
ing rubrics to capture these skills. These approaches have been useful in verifying the conceptu-
alization of early writing skills in English and in other languages. In the next section, the unique
features of early writing are introduced and discussed in detail.

Unique Features of Preschool Early Writing

A group of pioneering emergent literacy researchers explored young children’s writing
skills and documented that children develop early literacy skills before they enter formal school-
ing contexts. Emergent literacy theory supports an understanding that children’s writing abilities
should not be perceived as an all-or-none phenomenon but as a developmental continuum. Alt-
hough focused primarily on early reading skills, researchers document that children also acquire
considerable writing related knowledge before they enter elementary school (Clay, 1966; Teale
& Sulzby, 1986; Whitehurst & Lonigan, 1998). Young children gradually build emergent liter-
acy skills during preschool by actively interacting with their social and physical environments.
Such experiences involve observing the variety of written texts around them (e.g., books, labels,
brand logos, TV subtitles), exploring the functions of print and their associated meanings in their
daily lives, and beginning to develop an understanding of the relation between print and speech
sounds (Ferreiro & Teberosky, 1982; Gerde et al., 2016; Neuman & Roskos, 1997; Tolchinsky,
2003). These experiences build a child’s understanding of writing concepts, which is founda-
tional to their understanding that one can capture ideas through marks on a page (Gerde et al.,
2019).

Identified Early Writing Forms and Patterns
As part of scholarly investigations into how children learn to write at the emergent level,

researchers have experimented with a variety of approaches to document and identify some dis-
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tinct writing forms and patterns in children’s writing. Some studies (Clay, 1975; Ferreiro & Te-
berosky, 1982; Sulzby et al., 1989) started with a small group of children by observing their writ-
ing process, examining their writing products and interviewing these young writers. They found
several unique forms children used in their writings, which included drawing, scribbling, letter
like shapes, random letters, and invented spellings. Researchers also identified several patterns of
the different forms of writing, such as segmentation between writing units, linear writing, and
left to right orientation (Clay, 1975; Ferreiro & Teberosky, 1982; Tolchinsky, 2003; Tolchinsky
& Levin, 1985). An important focus of this research was on which features were unique to a par-
ticular language and which features were universal across multiple languages. Examinations into
these universal and language specific features provide researchers and educators guidance on
how to promote children’s writing skills.
Universal V.S. Language Specific Knowledge of Writing

Studies conducted across multiple languages (Ferreiro & Teberosky, 1982; Levin et al.,
2005; Levin & Bus, 2003) found that some identified writing forms and patterns are universal
across languages while others are language specific. Universal features are the superordinate
characteristics of the written text that can be found in all languages. For example, the feature
called linearity means that the writing units are oriented in straight lines. Segmentation is also a
universal feature as there is space between writing units across all languages. Children begin to
pick up on universal features of written language during the preschool period (Treiman & Kess-
ler, 2014). During the same period, young children also acquire knowledge about language spe-
cific features of early writing, which reflect the explicit writing conventions for one language
(Puranik & Lonigan, 2011). Take English for an example, the language specific features include

left to right text orientation, unique letter shapes, and the use of upper and lower cases.
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Linear V.S. Unified Developmental Trajectory

Two different hypotheses emerged when researchers tried to extend the understanding of
how children gradually develop these features in their writings: the unified hypothesis (Gombert
& Fayol, 1992) and the linear hypothesis (Ferreiro & Teberosky, 1982; Tolchinsky, 2003). The
unified hypothesis posits that children do not acquire the universal and language specific aspects
of writing in a particular order. Children’s knowledge of these writing features is highly depend-
ent on their experiences with print. Some studies identified both the general (e.g., orientation of
the text) and language specific features (e.g., letter shapes) in three- and four-year-old children’s
name writing samples, which supported the unified hypothesis (Treiman et al., 2007; Treiman &
Broderick, 1998; Treiman & Yin, 2011).

Others have hypothesized that children develop their knowledge of writing in sequential
or linear steps. Termed the linearity hypothesis, this perspective emphasizes that children tend to
master universal writing language features first and then develop the knowledge of language spe-
cific features. Researchers (Ferreiro & Teberosky, 1982; Puranik & Lonigan, 2011; Tolchinsky,
2003) have identified some patterns of how these features emerged in children’s writing samples.
Patterns indicate that children develop their knowledge of the written language and demonstrate
increasing sophistication and conventionality in writing products across the early childhood pe-
riod (Ferreiro & Teberosky, 1982; Puranik & Lonigan, 2011). The first pattern to emerge is
called undifferentiated writing (Tolchinsky, 2003, p. 88). At this phase, children’s writing
evolves from drawing or random scribbles to scribble writing in straight or wavy lines (Blood-
good, 1999; DeFord, 1980; Levin et al., 2005). After they grasp those universal or superordinate

features of a written text, children learn the general features of a specific language script and
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move on to formally constrained writing (Tolchinsky, 2003, p. 88). For example, English speak-
ing children start to notice the specific shapes of the letters of the alphabet. The English script,
which is made up of 26 different letters, is written from left to right. As children’s writing
knowledge develops, they begin to include these general language features in their writing (Pu-
ranik & Lonigan, 2011). Children’s scribbled writings begin to change into writing with separate
letter-like symbols or forms. They also start to use letter-like shapes or familiar letters, such as
letters in their names, to represent their ideas (Quinn et al., 2021; Rowe & Wilson, 2015). Fur-
ther, as children begin to notice the specific features of an alphabetic writing system, their writ-
ing becomes phonetized writing (Tolchinsky, 2003, p. 88). They learn to map the sounds heard
in oral language onto their corresponding written form. They explore and deepen their under-
standing of the relationship among oral language, script, and its symbolic meaning through in-
vented spelling until they are able to spell words correctly (Ouellette & Sénéchal, 2017).
Summary

Findings of these unique features and their developmental trajectories in preschool early
writing enlightened early writing research. They helped early writing researchers understand
what children know about writing and the acquisition of writing related skills across the early
childhood period. Throughout these studies, researchers have developed a variety of early writ-
ing tasks to elicit children’s early writing skills. Such tasks have included opportunities for chil-
dren to write their names, letters, and words, and to compose text both orally and with print
(Bingham et al., 2017; Campbell et al., 2019; Diamond et al., 2008; Puranik & Lonigan, 2014;
Quinn & Bingham, 2019; Rowe & Wilson, 2015). The unique features of writing identified in
previous research became the codes of different scoring rubrics that were used to generate a

score to represent various early writing skills. Across these early studies, researchers tended to
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focus their attention on writing convention and transcription related skills, with much less atten-
tion given to how young children generate ideas about their writing (Quinn & Bingham, 2019).
This tendency to emphasize transcription based writing skills was also observed in the existing
preschool early writing conceptual model (Puranik & Lonigan, 2014). In the next section, this
model is explained in more detail.

Preschool Early Writing Conceptual Model

The most comprehensive early writing conceptual model in preschool that has been veri-
fied with empirical data was proposed by Puranik and Lonigan (2014). This conceptual model
articulated the multidimensional nature of preschool children’s writing and documented three un-
derlying dimensions, or knowledge streams, namely: conceptual knowledge, procedural
knowledge, and generative knowledge. The authors collected cross-sectional data collected from
preschool aged children and utilized a number of tasks to elicit children’s writing. They assessed
children using the following print related and early writing tasks: writing concepts, name writing,
letter identification, letter writing, spelling, picture description, and sentence retelling. Because
of the seminal nature of this study, each early writing skill, the writing tasks/measures, and the
coding rubrics that were used in the model to represent the writing skills are described below.

According to Puranik & Lonigan (2014), conceptual knowledge enables children to un-
derstand (a) “the universal principles of print” (e.g., understand the difference between drawing
and writing), (b) “concepts about writing” (e.g., understand the building blocks of letters and
words), and (c) “functions of writing” (e.g., understand the purpose of writing a birthday card)
(p- 454). Whereas other studies (Justice et al., 2006; Whitehurst & Lonigan, 1998) conceptual-
ized print concept knowledge as children’s understanding of print organization rules, Puranik
and Lonigan’s (2014) definition of conceptual knowledge was restricted to writing-specific con-

cepts and viewed as a unique component of children’s writing skills. The three subcomponents
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of conceptual knowledge were elicited by asking children to point to pictures or orally respond to
a series of questions (e.g., “identify a newspaper,” “What do people do with a newspaper?”) (p.
457).

Procedural knowledge represents children’s ability to write using conventional forms,
which can be further broken down into handwriting and spelling skills (Puranik & Lonigan,
2014). Puranik and Lonigan assessed children’s procedural knowledge with four measures: letter
recognition, letter writing, name writing, and spelling. The measurement of procedural
knowledge and its conceptualization is similar to transcription skills in elementary writing mod-
els. Researchers often elicit these skills by asking children to write their names, write letters, and
spell (Bloodgood, 1999; Levin et al., 2005; Tolchinsky, 2003; Treiman & Yin, 2011). However,
Puranik & Lonigan (2014) added a letter recognition task as part of procedural knowledge given
its important role in supporting children’s ability to become conventional writers. Interestingly,
the residual variance of children’s letter recognition and letter writing skills were moderately
correlated (r = .48). This indicates that the letter recognition task and letter writing task captured
similar information and that only one of these is likely needed to adequately represent children’s
procedural knowledge (Puranik et al., 2011).

Generative knowledge was defined as children’s ability to use written scripts to express
their ideas beyond the “single-word level” (Puranik & Lonigan, 2014, p. 456). In early writing
literature, similar terms are used to describe these early writing skills including text generation
(Berninger & Swanson, 1994) and composing (Kaderavek et al., 2009; Quinn et al., 2021). Pu-
ranik & Lonigan (2014) elicited generative knowledge using two picture-description tasks and

two sentence-retell tasks. For the picture description task, children were asked to describe a pic-
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ture in their writing while the sentence retell task promoted children to orally repeat a short sen-
tence (e.g., “The boy is wearing a red cap,” “She is making the bed”’) and then write the sentence
down on a piece of paper. Children’s oral language responses were not included in the coding
process. Rather, their writing products were coded based on the following seven features: linear-
ity, segmentation, controlled scribbles, directionality, letter-like shapes, random letters, and in-
vented spelling. All of the features of generative knowledge that were coded by Puranik & Lo-
nigan (2014) focused on the transcription aspect of children’s writing rather than composing.

This seminal study had many strengths that moved forward our understanding of chil-
dren’s early writing development. One of the strengths of the study was that the three-dimen-
sional preschool writing model had a strong fit with preschool early writing data and provided
solid evidence of the multidimensional nature of early writing. The results also aligned in many
ways with previously identified trajectories of children’s early writing development (Berninger
& Swanson, 1994; Ferreiro & Teberosky, 1982; Tolchinsky, 2003). A further strength of the
study was the use of multiple measures of early writing instead of relying on a singular writing
measure as in previous research focusing on name writing (Diamond et al., 2008; Gerde et al.,
2012; Welsch et al., 2003), letter writing (Molfese et al., 2011; Puranik et al., 2013), or word
writing (Clemens et al., 2014; Oullette & Sénéchal, 2008). Despite these strengths, there are
some areas that need further exploration, which include the organizational structure of the model,
the measures, and the coding schemes used to index those writing-specific skills.

First, there are some misalignments among the early writing skills, tasks, and coding ru-
brics within this preschool early writing conceptualization model. A general mismatch is evident
between the conceptualization of early writing skills and the coding features in the coding ru-

brics. Although generative knowledge was defined as children’s ability to use written scripts to
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express their ideas (Puranik & Lonigan, 2014), none of the coding features evaluated the quality
of children’s ideas nor their complexity (i.e., how many ideas children were able to generate).
Rather, the coding rubric that was employed focused on the transcription aspect of children’s
written composition, which included linearity, horizontality, left to right directionality, segmen-
tation between writing units, letter-like shapes, random letters, and invented spelling. It is possi-
ble that the model converged with a separate generative knowledge factor not because of the na-
ture of children’s writing development but because of the nature of the writing tasks.

The second area of misalignment relates to the relations among the early writing skills,
tasks, and the coding rubrics. The connections between the early writing skills (e.g., conceptual,
procedural, and generative) and the scores generated by the coding rubrics should be clearly
linked rather than being built upon the manner in which the early writing tasks elicited early
writing skills. Puranik and Lonigan (2014) designed coding rubrics for each early writing task
and then coded the early writing task to generate a total score of the task to represent the early
writing skills. A challenge with this approach is that the skills that could be elicited by the early
writing tasks varied significantly from one task to the next. The name writing, letter writing and
spelling tasks can only elicit children’s transcriptions skills (Puranik & Lonigan, 2014), while the
composing tasks can elicit both transcription and composing skills (Kim et al., 2014; Quinn &
Bingham, 2019; Rowe & Wilson, 2015). If the coding rubrics for a composing task include mul-
tiple coding features that could be used to index multiple early writing skills, it is unclear which
early writing skills were being elicited from which task and captured by the various ways in
which the authors scored each task. A reliable and valid early writing measure should include
early writing tasks that are clearly aligned with coding system that is that reflects the early writ-

ing skills that it is meant to measure.
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The limitations of Puranik & Lonigan’s seminal study suggest that additional research is
needed to understand how preschool early writing tasks and coding rubrics capture the multidi-
mensional nature of children’s early writing development. An important area of future research is
the need for early writing coding rubrics to be based on the conceptualization of early writing
skills in the literature and to test how effective the early writing tasks and a refined scoring sys-
tem work together in capturing a wide range of early writing skills. The following section will
summarize the existing conceptualizations of early writing skills for preschoolers, demonstrate
how to elicit these early writing skills with different early writing tasks, and introduce a new way
of organizing early writing codes which closely align the definitions of early writing skills.

Aligning Early Writing Skills, Tasks and Coding Rubrics

Because early writing conceptualizations have developed over time, and the development
of tasks and coding rubrics have often occurred asynchronously across studies and research
teams, additional research is needed to establish alignment among conceptualizations, writing
elicitation materials, and coding rubrics. In this section, attention is given to how researchers
conceptualize, elicit and code early writing skills. A careful review of the literature has yielded
four distinct early writing skills with their corresponding coding features, namely: handwriting,
spelling, writing conventions, and composing skills. Each is explained below.

Handwriting Skills

Handwriting skills are defined as children’s ability to manipulate writing tools, form
marks on a page, and eventually form letters (Feder & Majnemer, 2007). When children first
start preschool, they are just beginning to learn specific shapes in order to form letters in conven-
tional ways (Puranik & Al Otaiba, 2012; Puranik & Lonigan, 2011). Handwriting skill is often

elicited by asking children to write a few letters or write their names (Drouin & Harmon, 2009).
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In fact, the ability to write one’s name is often included to be an important kindergarten readi-
ness skill as it is linked to later literacy outcomes (NELP, 2008). This is one reason that it ap-
pears so frequently in preschool developmental standards. Although name writing is used widely
to indicate handwriting skills, many early writing tasks, including spelling and story writing
prompts, could be used to elicit children’s handwriting skills as children are asked to produce
writing that can then be scored for handwriting features.

As briefly described previously, handwriting skills are commonly coded for features that
represent the developmental phases of writing documented by researchers seeking to understand
universal and language specific writing features. During the preschool period, handwriting in-
cludes a wide range of writing forms that generally progress from less conventional marks on a
page to more conventional, such as drawing, scribbles, letter-like shapes, to correctly written let-
ters (Puranik & Lonigan, 2014; Rosenblum et al., 2003). Researchers have scored letter and
name writing tasks for the following features: random scribbling, controlled scribbling, letter-
like shapes, random letters, and target letters (Diamond et al., 2008; Gerde et al., 2012), with
these five features being represented on a 1-5 scale scoring system (Diamond, Gerde, & Powell,
2008; Sulzby, 1989). When scoring a child’s name writing sample, children using no pattern
scribbles to represent their names will receive a score of a “1,” whereas children using letters to
write their names receive a score of “5.” A version of this scale is used in Teaching Strategies
Gold, a widely used formative assessment employed by teachers using the Creative Curriculum.
Spelling Skills

Spelling skills are children’s ability to utilize their phonological and orthographic
knowledge to translate the sounds of a word into its corresponding written form (Berninger &

Swanson, 1994; Kaderavek et al., 2009; Puranik & Lonigan, 2014). Through spelling, children
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investigate the relations among sound, script, and the meaning of the language (Bear et al., 2012;
Ouellette & Sénéchal, 2008). Though a large percentage of preschool children are just beginning
to explore the connection between their marks and the corresponding speech sounds (Puranik &
Lonigan, 2014; Zhang et al., 2017), children’s invented spelling skills are linked to later writing
and reading outcomes (NELP, 2008; Ouellette & Sénéchal, 2008). To elicit spelling skills, re-
searchers typically present children with a consonant-vowel-consonant (CVC) word (e.g., “Write
map”’) and ask them to spell the words (Puranik & Lonigan, 2014; Thomas et al., 2020). This
same approach is employed in widely used early literacy assessments, such as the Phonological
Awareness Literacy Screener-Kindergarten (PALS-K; Invernizzi et al., 2008). Although chil-
dren’s invested spelling skills are often assessed by having them write simple words, it is im-
portant to acknowledge that these same skills can be elicited through a composing task (Thomas
et al., 2020).

As most existing coding rubrics were designed for word spelling tasks, researchers often
code handwriting and spelling skill features together (Puranik & Lonigan, 2014; Thomas et al.,
2020). For example, Puranik and Lonigan (2011, 2014) coded the spelling tasks on a 7 point
scale: 1 for random letters, 2 for scribbles, 3 for random letter combinations, 4 for correct initial
or salient letters, 5 for correct initial and salient letters, 6 for correct initial and salient letters with
a wrong vowel and 7 for correct spelling. Having both handwriting and spelling features together
makes sense given research on the universal and language specific development of young chil-
dren’s writing. However, it does not provide unique information about the development of
spelling skills. Because handwriting and spelling skills may represent separate skills in pre-
school, one way to refine the coding rubric for word writing tasks to provide unique information

about children’s development of each skill is to split the codes and use two separate scores to
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represent handwriting and spelling. The handwriting coding rubric would include handwriting-
related features and be scored with attention to handwriting development (i.e., progression from
scribbling, to letter-like shapes, to letters). In contrast, the spelling coding schemes would em-
phasize children’s ability to leverage their orthographic and phonological knowledge. Codes
should emphasize the progression from children’s writing of readable letters (Blair & Savage,
2006) to spelling-related features that range from beginning letter-sound connections (often rep-
resented through beginning or initial sounds) to matching other salient sounds.
Writing Conventions

Writing conventions are children’s ability to understand the rules governing the print sys-
tem and the application of these rules in their writing (Kim et al., 2014; Puranik & Lonigan,
2014; Thomas et al., 2020). Rowe and Nietzel (2010) document that even very young children,
before the age of 3, show an interest in writing and start exploring the print they notice in their
early learning environment. Children’s burgeoning understanding of print can be identified and
accounted for in children’s writing (Rowe & Wilson, 2015). Although measures of children’s
print awareness exist in the literature (see, TOPEL, Lonigan et al., 2007; TERA-4, Reid et al.,
2018) and Puranik and Lonigan (2014) developed a conceptual knowledge measure, these
measures capture children’s understanding of the rules governing the print system, not how chil-
dren would use these rules in their own writing. There are no early writing tasks that are de-
signed to directly elicit children’s writing convention knowledge. Instead, researchers often ask
children to write their names (Diamond et al., 2008) or more than one word (e.g., sentence writ-
ing, Puranik & Lonigan, 2014) to gather information on children’s understanding of writing con-

ventions.
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As researchers have not developed specific writing convention elicitation tasks, they of-
ten embed corresponding coding rubrics into existing name writing (Diamond et al., 2008) or
picture description coding rubrics (Puranik & Lonigan, 2014). Researchers have developed the
following codes targeting writing convention skills: linearity, directionality, case, and space. Lin-
earity is coded based on whether children’s writing appears in a straight line (Clay, 1975; Fer-
reiro & Teberosky, 1982; Rowe & Wilson, 2015). Directionality is coded by examining how
children arrange their writings in a conventional left-to-right order (Puranik & Lonigan, 2014).
Children’s understanding of case is often evaluated by the extent to which children consistently
and correctly use upper and lower case letters in their writing. Finally, segmentation focuses on
the spacing that children use in their writing (Puranik & Lonigan, 2011).

Composing Skills

Composing skills have been conceptualized in varied ways, with researchers tending to
agree that they represent a child’s ability to generate and organize their ideas in intentional at-
tempts to use written forms (scribbles, letters, drawing, etc.) to express their ideas (Quinn et al.,
2020, 2021; Rowe & Wilson, 2015). There is a lack of general consensus around the conceptuali-
zations of composing skills because of preschool children’s limited transcription skills (Quinn &
Bingham, 2019; Quinn et al., 2021). As Berninger et al. (2002) articulated before children can
automatically translate their ideas into written text, young writers usually take two steps to com-
plete the composing process: first is text generation which allows them to use oral language form
to express their ideas. The next step is translation which allows them to translate their ideas from
the language form to the written form. Recent research argues that early composing skills should

be separated as much as possible from a child’s ability to produce text (i.e., composing is much
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more than what a child can print on a page). In response to this definition, researchers have pro-
posed that approaches for assessing young children’s composing should account for their ability
to intentionally connect their oral language to their written products in various forms, such as
drawing, scribbling, or invented spelling (Quinn et al., 2020; Quinn & Bingham, 2019). This
broader conceptualization has gained traction in kindergarten writing standards as the Common
Core Standards position composing as writing, drawing, and/or speaking (Tortorelli et al., 2022).

A variety of early composing tasks have been used in preschool writing studies, including
picture description, story writing, and a birthday invitation (Campbell et al., 2019; Puranik &
Lonigan, 2014; Quinn & Bingham, 2019; Rowe & Wilson, 2015). Generally, when eliciting
composing with composing focused tasks, children are given a prompt, such as a picture, or a
few sentences (e.g., “If you are going to have a party, you need to write an invitation to let your
friends know about the party. What kind of information will you put in your invitation?”, Quinn
et al., 2022) and asked to respond to it with writing. Some researchers have used a picture de-
scription task in which the assessor shows children a picture and asks them to write a description
of the picture (Puranik & Lonigan, 2014; Rowe & Wilson, 2015). In order to capture preschool
composing, some researchers prompt children to respond to pictures with both oral language and
written language (Quinn & Bingham, 2019, 2022). For example, Rowe and Wilson (2015) asked
children to write down their response to a picture prompt and provide an oral response to explain
what they had written.

Due to the lack of shared understanding of children’s composing skills, the coding rubrics
designed for the composing tasks vary across studies and emphasize different skills. Some of the
existing scoring rubrics do not target composing at all, but rather assess transcription related fea-

tures (see Puranik & Lonigan, 2014 and Campbell et al., 2019). Other studies describe coding
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rubrics that address both the transcription and composing skills (Puranik et al., 2020; Quinn et
al., 2016; Quinn & Bingham, 2020; Rowe & Wilson, 2015). Findings from these studies suggest
that early composing skills can be evaluated on the following four features: (a) total number of
ideas, (b) response type, (c) relevance to prompt, and (d) cohesive oral-written response. The to-
tal number of ideas and the response types are popular items used in elementary writing rubrics
to evaluate the productivity and complexity of children’s written compositions (Kim et al., 2014;
Puranik et al., 2020). The quality of children’s oral and written composition has been evaluated
on whether the response is relevant to the prompt. Relevance to the prompt is conceptualized as
children’s capacity to produce oral or written outputs that are related to the task requirement (i.e.,
task-message match, Rowe & Wilson, 2015, and task adherence, Quinn et al., 2020). Before chil-
dren develop more complex composing skills such as organizing well-developed ideas, children
need to learn how to come up with ideas relevant to the writing theme (Quinn et al., 2020; Quinn
& Bingham, 2019; Rowe & Wilson, 2015). Finally, cohesive oral-written responses (i.e., inten-
tionality, Rowe & Wilson, and oral-written translation, Quinn et al., 2020) represent children’s
ability to link the oral response to the written script. For example, if children’s oral response
matches their written responses, they will get one point for the cohesive oral-written responses
coding item.
Summary

A look across early writing research reveals four early writing skills (handwriting,
spelling, writing conventions and composing) being elicited and coded in various ways. Exami-
nation of how researchers have employed early writing tasks to target different skills suggests
that some early writing skills can be elicited by one task while other tasks can be used to elicit

multiple skills. Whereas letter writing can elicit handwriting skills, word writing tasks can elicit
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handwriting, spelling, and writing convention skills. In contrast, composing related tasks allow
for the elicitation of all four early writing skills (handwriting, spelling, writing convention and
composing). However, because researchers rarely use such tasks to code for specific writing
skills, a revision of the existing rubric for scoring writing is warranted. It is important to assess
the extent to which a refined coding system could work together with these commonly used early
writing tasks to be a reliable and valid measure of handwriting, spelling, writing convention, and
composing skills.

Evaluating a Refined Scoring Rubric to Assess Children’s Early Writing

There is a need to empirically verify the conceptualization of the four early writing skills
and their corresponding coding features identified across early writing studies. Because some of
the coding features were originally organized based on certain early writing tasks (e.g., name
writing, letter writing, word writing and story writing) additional study is needed to determine
whether a refined coding system can capture the early writing skills conceptualized in the litera-
ture. It is also important that research establish whether the early writing tasks used to elicit the
early writing skill influences the scores generated by the refined coding systems. The next two
sections explore how a refined coding system and early writing tasks might work together to
measure children’s early writing skills.

Two or Four Early Writing Skills

Four early writing skills are evident in preschool early learning standards and in the way
in which researchers conceptualize and score young children’s writing. However, a look across
studies suggests considerable variability in approach in relation to elicitation tasks and scoring
rubrics. It is unclear whether a refined coding system, in which the four early writing skills are
distinctly coded, will lead to the identification of four distinct early writing skills (handwriting,

spelling, writing conventions, and composing) or whether it will lead to a different configuration
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of these skills. In an elementary writing study, Kim et al. (2014) identified only two early writing
skills, namely: transcription and composing skills. Although their study included different codes
for handwriting, spelling and writing convention skills, the final results indicated that the differ-
ences among these three skills were insignificant. In other words, writing convention, handwrit-
ing, and spelling skills all belong to one early writing dimension, namely transcription skills.
However, whether these results will be replicated in a study examining the writing development
of preschool children is unclear. The emergent nature of writing in the preschool period suggests
that writing components such as handwriting and spelling skills are not well integrated (Scar-
borough et al., 2009; Tolchinsky, 2003). Young children often focus on the form of the letter
separately, particularly when writing their name, from the sounds the letters make (Bloodgood,
1999). Therefore, whether the refined coding rubric identifies two dimensions (e.g., transcription
and composing) or four skills (handwriting, spelling, writing conventions, and composing) needs
to be explicitly examined.
Four Early Writing Tasks

Researchers’ use of different tasks to elicit and score young children’s writing has also
left open a question regarding how many different tasks are needed in order to adequately cap-
ture young children’s writing skills. The first step in answering this question is to examine the
relations among the refined coding system, the tasks, and the early writing skills that they are
meant to address. A question that must be addressed in this work is whether the coding system
more accurately captures young children’s writing when the codes are organized based on the
early writing tasks (i.e., organized similarly to coding rubrics used in previous studies) or when
the codes are aligned with the early writing skills that they are meant to address (i.e., an approach

to be tested with a refined coding rubric).
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Relations between Early Writing Skills and Tasks

Based on the definitions of early writing skills and the refined coding rubrics, different
early writing tasks may be used to elicit different early writing skills. Whether different tasks can
be used to elicit the same early writing skill (e.g., can name writing, letter writing, word writing
and composing all be used to elicit handwriting skills?) or whether researchers and teachers
should only use a task dedicated to assessing one writing skill needs examination. Further explo-
ration is needed to understand whether a composing task can elicit multiple early writing skills
(handwriting, spelling, writing conventions and composing skills). Some research suggests that
preschool children’s early writing skills may be task dependent (Gerde & Bingham, 2014; Pu-
ranik & Lonigan, 2011). That is to say that some tasks may constrain children’s ability to write
in a manner that reflects their actual writing development. For example, there is evidence to sug-
gest that children demonstrate more advanced transcription skills on a name writing task than on
composing tasks (Puranik & Lonigan, 2011). Because of possible task dependence, it is im-
portant to attend to, and examine the relations among, early writing skills, tasks and coding ru-
brics all in one statistic model. Understanding if researchers and teachers should be using one or
many tasks to assess children’s writing has important implications for professional recommenda-
tions for supporting children’s writing development.

3 METHODOLOGY
Participants

Data for this study was drawn from an early writing intervention (iWRITE) focused on
supporting preschool teachers’ early writing practices. Children’s writing performance, including
writing samples, were collected from 496 children who attended 54 Head Start classrooms lo-
cated in a Southern and a Midwestern state. On average, each class had nine children (range 1-

15) that consented to participate in the study. Children were tested in the fall, winter and spring
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of the preschool year. Because there were some missing data issues in the fall of the school year
and the spring data were collected after treatment teachers received training on early writing
practice, data from the winter time point were used for this study. The preschoolers’ age ranged
from 39 to 65 months (M = 54), and their gender was relatively evenly split across the sample
(female = 44%). These data were collected in cities with large numbers of children from ethnic
minority backgrounds. Consequently, parental report of children’s race/ethnicity was: African
American (64%), White (14%), Multiracial (7%), Latino/Hispanic (3%), Asian American (3%),
and children whose parents chose the “Other Ethnicity” (2%) category. The sample generally re-
flected the local population of the community where the data were collected. The majority of
children spoke English as their first language (81%), while ELLs and bilinguals accounted for
11.9 percent of the sample (see Table 3.1). Because children qualified to receive Head Start ser-
vices, they resided in households with more limited financial means as defined by the U.S. fed-
eral government.

Procedures

Permission from Head Start center directors was obtained for this research to take place
at their respective centers. The research team visited the preschool at the beginning of the fall se-
mester to meet with the teachers and explain the project. The purpose and procedure of the re-
search project were discussed with teachers according to the protocol that had been approved by
the university IRB. Both lead and assistant teachers were invited to participate in this study. Af-
ter teachers understood the research procedures and consented to participate, the research team
distributed parent permission forms to children in classrooms of consented teachers. Parents
were given two weeks to sign consent forms, and after two weeks, researchers checked in with
teachers to gauge parental interest and to pass out additional parent permission forms. A few at-

tempts were made to obtain parent permission forms by sending additional copies home and by
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research staff being available at drop-off and pick-up times to check in with families and answer
any questions. Once parent permission forms were obtained, a plan was developed with teacher
input for assessing children’s early writing development.

Children’s writing samples were collected at three time points during the preschool year:
the first time in September and October, the second in January and February, and the third in
April and May. Testing was staged across multiple centers in a manner that ensured that children
who were tested early in the assessment window were assessed early in the next assessment win-
dow. This ensured that a similar time frame had elapsed between testing time points for all stu-
dents. Each data collection round lasted for approximately four weeks. For the purpose of this
study, only the winter timepoint data were used in the analysis. Children were assessed individu-
ally in a quiet room at their preschool centers by trained research assistants. The length of writ-
ing assessments varied among children, with a typical session lasting about 20 minutes.

Early Writing Measures

Children were assessed on a variety of writing tasks. Transcription skills were elicited by
name writing, letter writing, word writing, and story writing tasks. Composing skills were elic-
ited by a story writing task. Details of the coding system are provided in Table 3.2.
Transcriptions Skills

Name writing. For the name writing task children were asked to write their names on a
blank sheet of white paper with a marker. Two transcription skills were coded from children’s
name writing samples. Handwriting skills were coded based on a 0-8 scale scoring system (Dia-
mond, Gerde, & Powell, 2008; Sulzby, 1989). The scale ranged from refusal (0) to scribble writ-
ing (scribbles are linear = 3) and to correct name writing (8). Children’s name writing samples
were also coded for writing convention features, such as directionality (i.e., 0 for random direc-

tion, 1 for left to right writing direction), horizontal writing (i.e., O for scattered writing units, 1
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for linear writing units), and case usage (i.e., 0 for incorrectly written letter, 1 for using just capi-
tal letters, 2 for using a mix of capital and lowercase letters, 3 for correct use of case). The writ-
ing convention scores ranged from 0 to five. Two name writing related scores were used in the
analysis. The interrater reliability for the name writing task was 0.95.

Letter writing. Children were asked to write ten letters (T, B, H, M, S, A, D, C, J, and
P). This task has been used in previous studies (Justice et al., 2010; Mason & Stewart, 1990). For
each letter, children would be given one piece of white paper. Each letter was coded based on a 0
to 6 scale: 0 for refusal, 1 for random scribbling, 2 for drawing as writing, 3 for controlled scrib-
ble writing (scribbles are linear), 4 for letter-like shapes, 5 for non-target letters, and 6 for target
letter. Ten handwriting skills item scores (ranging from 0 to 6) were used in the analysis. The in-
terrater reliability for the letter writing items was 0.98.

Word Writing. For the word writing task, children were asked to write five CVC (i.e.,
sad, hug, lip, net, and job) words taken from the Phonological Awareness Literacy Screening
(PALS-K: Invernizzi, Swank, Juel, & Meier, 2007) and have been successfully used with pre-
school children (Pendergast et al., 2015; Zhang et al., 2017). Each word was coded based on
three different scales to represent three different transcription skills: handwriting (a six-point
scale: 0 for refusal, 1 for random scribbling, 2 for drawing as writing, 3 for scribble writing, 4 for
letter-like shapes, 5 for letters and letter-like shapes), spelling (a four-point scale: 0 for no corre-
sponding sound, 1 for beginning invented spelling with one letter correctly written corresponding
to the initial or salient sound of the target word, 2 for advance invented spelling with correctly
written letters corresponding to more than one sound of the target word, 3 for word spelled cor-
rectly, Diamond et al., 2008; Sulzby, 1989).) Similar to name writing tasks, writing conventions

were scored for directionality, horizontal writing, and capitalization. Fifteen item scores of the
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word writing task were used for the data analysis. The interrater reliability for the word writing
items was 0.92.

Story writing. The story writing task asked children to create a story based on a pic-
ture prompt. Gerde and Bingham (2013) developed a version of this task, and it was used in stud-
ies examining preschool children’s writing development (Quinn et al., 2020; L. J. Thomas et al.,
2020). Children were given a marker and four illustrations that had the story characters and a text
bubble. The administrative procedure was as follows: the administrator briefly explained the task
by saying, “In books, text bubbles include words characters say or think. What do you think
Mama Penguin might be saying or thinking in the picture?”” After children respond to the prompt,
the administrator would record children’s oral responses and say, “Write it down in the text bub-
ble.” After the children finished writing in the bubble, the administrator asked the child what s/he
wrote. The administrator then wrote down the child’s answer at the bottom of the page. Chil-
dren’s written compositions corresponding to those four illustrations were coded for transcription
skills. Handwriting skills were coded based on a 0-4 scale (i.e., 0 for no response or indeciphera-
ble writing, 1 for writing the child name as a story, 2 for drawing or scribbling, 3 for letter-like
forms, 4 for letters and letter-like forms). Spelling skills were coded on a four-point scale (i.e., 0
for no correct corresponding sound, 1 for writing with correct beginning or salient sounds, 2 for
advanced phonological spelling, 3 for two or more advanced phonological spelling). Also, writ-
ing conventions were coded for directionality and horizontal writing, as explained previously. In
addition, writing conventions were coded to attend to children’s knowledge of the use of spaces
(i.e., 0 for not relevant, 1 for using spaces but not consistent, 2 for correct using space). If chil-

dren’s writing is a mixture of different forms, the highest form was coded to represent children’s
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three transcription skills. For example, when children used letter like shapes and invented spell-
ings, only the invented spellings were coded. Twelve transcription skills related scores of the
story writing task were used for the data analysis.
Composing Skills

Story writing. The same penguin story writing task described above was used to assess
children’s composing skills. Both children’s oral and written compositions were coded with a
composing skill coding scheme. Two subcomponents (pre-composing skills and post-composing
skills) of children’s composing skills will be analyzed for four features: total number of ideas,
response type, cohesive oral-written response, and relevance to prompt. The total number of
ideas is coded by counting the number of ideas present in children’s oral responses. Response
type is coded based on the complexity of children’s oral responses (i.e., 0 for no responses, 1 for
label, 2 for statement, 3 dialog). Cohesive oral-written response and relevance to the prompt was
coded dichotomously. For example, when the story writing picture prompt displayed Baby pen-
guin asking Mama penguin for help and the child wrote letters “B, 1, I, 0, and 0” and drew a girl
and a smiley face, the child would score 0 for relevance to prompt item. When the same child
was asked to say what they had written and the child’s response was “B, I, a girl, a smiley face
and an 1, and 0”, the child would score one point for creating a cohesive oral and written re-
sponse. Eight composing skills related scores of the story writing task were used for the data
analysis. The interrater reliability for all the story writing items (including both transcription and
composing items) was 0.90.

Reliability

All the writing measures were coded by trained research assistants who participated in an
initial two-hour training session. After coders reached 90% inter-rater reliability with training

samples protocols, they were approved to begin coding children’s work samples. Strict training
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and procedures were used to ensure high reliability when coding children’s writing. Twenty per-
cent of the writing samples were double coded. Further, twenty five percent of the rest 80% inde-
pendently coded samples were randomly selected and assigned to another researcher assistant to
double code. The percent agreement for these two raters was used to calculate the inter-rater reli-
ability. For the writing samples where the coders scored differently, the final scores entered were
the consensus code agreed on by both coders. The overall inter-rater agreement rate, calculated
across the study but before consensus coding, for all writing measures was .92.

Data Analysis

The present study employed a variety of early writing elicitation materials and a coding
rubric designed to capture a wide range of early writing skills. Data analyses were intended to
examine the reliability of the refined early writing coding system. To find out whether the re-
fined coding system could work together with the early writing tasks to elicit the corresponding
early writing skills, three different kinds of models were tested in the following order: the first
step was to test the confirmatory factor analysis (CFA) trait models. Then it tested the CFA
method models. At last, it tested the multi-trait multi-method model. The following section ex-
plained the reasons for testing the models and the corresponding research questions answered by
these models.

The first research question (Does a refined scoring system for preschool writing align
with four currently identified early writing skills (e.g., handwriting, spelling, writing conventions
and composing skills), or two early writing skills (transcription and composing), or just one gen-
eral early writing skill?) seeks to understand the reliability of the proposed scoring rubrics in in-
dexing the corresponding early writing skills. Three CFA trait models were tested to answer the
first research question: one-factor (see Figure 3.1), two-factor (See Figure 3.2), and four-factors

(see Figure 3.3).
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All the latent variables in these CFA traits models represented the early writing skills
identified by the refined coding system. For the one-factor model, as indicated in its name, all of
the coded component skills were included in one latent factor, which evaluated the overall qual-
ity of children’s writing. As the coding rubrics were designed based on several conceptualiza-
tions of children’s early writing skills across different studies, it was unclear how many distinct
early writing skills could be captured by the refined coding rubrics. It could capture two distinct
early writing skills (transcription and composing skills) which align with the simple view of writ-
ing conceptualization (Berninger & Swanson, 1994; Juel et al., 1986) and are consistent with
previous elementary early writing study results (Kim et al., 2014).

On the other hand, the existing conceptual models of early writing posit that children’s
writings represent distinct skills. Also, the four early writing skills (handwriting, spelling, writing
conventions and composing) have been identified across different early writing studies (Blair &
Savage, 2006; Campbell et al., 2019; Diamond et al., 2008; Puranik & Lonigan, 2014; Rowe &
Wilson, 2015). Moreover, they are also represented in preschool early learning standards, sug-
gesting that there is a general consensus that each component of early writing is distinct (Torto-
relli et al., 2022). Therefore, the refined scoring rubric could provide evidence of validity for
measuring children’s early writing skills with the model yielding a strong model fit for the four-
factor solution (i.e., handwriting, spelling, writing conventions, and composing).

The second research question (When using the refined scoring rubric, should the early
writing scores be organized based on four early writing tasks (letter, name, word, and story writ-
ing), or early writing skills (handwriting, spelling writing, convention and composing), or both?)
examines whether the early writing tasks would influence the refined coding rubrics in capturing

children’s early writing skills. Two different kinds of models were tested to answer the second
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research question: one four-factor method CFA model (see Figure 3.5) and one multitrait-multi-
method (MTMM) model.

A four-factor method CFA model was tested as the first step to answer research question
two. The latent variables in this method CFA model represented the four early writing tasks
(name, letter, word and story writing tasks). As mentioned in the literature review section, the
refined coding rubric reorganized some codes of the coding rubrics that were designed for spe-
cific early writing tasks. Therefore, by comparing the model fit of the trait and method models’
fits, this study could find out whether the early writing score should be organized based on the
early writing skills, or the early writing tasks.

The final MTMM model is tested to continue exploring the validity of the refined scoring
system by including the measurement effect. Based on the results of research question one, the
final MTMM model (see Figure 3.6) was tested to answer researcher question two. As previous
studies have found that children’s early writing skills are task dependent (Gerde & Bingham,
2014; Puranik & Lonigan, 2011). Also there was evidence to suggest that children demonstrate
more advanced transcription skills on a name writing task than on composing tasks (Puranik &
Lonigan, 2011). Therefore, it is possible that both the early writing tasks and the refined coding
rubrics can affect children’s early writing scores and the MTMM model was fit to test this hy-
pothesis. If this hypothesis is true, the model fit of the MTMM should be better than either the
trait CFA or the method CFA models. Further, if children’s early writing skills are relatively sta-
ble traits, there should be minimal changes in these skills despite using different early writing
tasks to elicit the skill (Maul, 2013). Moreover, if the refined coding rubric is a valid measure of

children’s early writing skills, the method-specific variance associated with the tasks (i.e., letter,
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name, word, and story writing tasks) used to elicit each writing skill should be low and the trait
variance associated with the writing skills should be high.

Preliminary statistics for the analysis, such as descriptive analysis, and correlations, were
conducted in SPSS (/BM Corp., 2016). Mplus software, version 8.6, was used to process all of
the modeling analyses (Muthén & Muthén, 2017). Model fits were evaluated by multiple indices,
including chi-square, comparative fit index (CFI), Tucker-Lewis index (TLI), root mean square
error of approximation (RMSEA), and standardized root mean square residuals (SRMR). Gener-
ally, RMSEA values below .085, CFI and TLI values greater than .95, and SRMR below .05 in-
dicate an excellent model fit (Kline, 2005; Hu & Bentler, 1999). CFI and TLI values greater than

.90 and SRMR less than .10 indicate a good model fit (Kline, 2005)



Table 3.1

Demographic Characteristics of Sample

Question Responses N Percent
Gender Male 230 46.4%
Female 220 44.4%
No Response 46 9.3%
Ethnicity African American 316 63.7%
Asian 13 2.8%
Latino/Hispanic 13 2.8%
Multiple Ethnicity 27 7.5%
White 70 14.1%
Other 11 2.2%
No Response 36 7.3%
Home Language English 400 80.6%
Other 62 12.5%
No Response 34 6.9%
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Table 3.2
Scoring System for Four Early Writing Tasks

Tasks Early Writing Skills

Handwriting Writing Convention Spelling Composing

Score range 0-5:

Name | Name Score range Directionality: 0,1
writing 0-8 Horizontal writing: 0,1
Case: 0-3 on an ordinal scale
Le?tFer 10 Letters Score range
writing 0-6
Score range 0-5:
Word Score range Directionality: 0,1 Score range
writing > CVC words 0-5 Horizontal writing: 0,1 0-3
Case: 0-3 on an ordinal scale
Score range 0-5:
4 Written re- Score range Directionality: 0,1 Score range
sponse 0-4 Horizontal writing: 0,1 0-3
Case: 0-3 on an ordinal scale
Story
writing

Score range 0-5+:

Total number of ideas
Response type: 0-3
Relevance to theme: 0,1
Cohesive oral & written
response: 0,1

4 Pre-oral re-
sponse

4 Post-oral re-
sponse
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Figure 3.1
One-Factor Trait CFA Model
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Figure 3.2
Two-Factor Trait CFA Model
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Figure 3.3
Four-Factor Trait CFA Model
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Figure 3.4
Three-Factor Trait CFA Model
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Figure 3.5
Four-Factor Method CFA Model
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Figure 3.6
Three-Trait Four-Method MTMM Model
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4 RESULTS
Descriptives

Table 4.1 provides the results of descriptive statistics for all 47 early writing scores. As
children are just beginning to show invented spelling skills in preschool, we used a ceiling rule to
not give children all of the 5 CVC words on the word writing task. As a result of this rule (i.e.,
stopping the administration of the assessment for children whose writing contained no letters or
letter-like shapes for two words in a row, more than 80% of scores of the last two word writing
items (net and job) were missing. As a result of this missing data, the related handwriting, writ-
ing convention and spelling scores for those two words were not included in the final data analy-
sis. Therefore, 41 early writing scores were employed in the confirmatory factor analysis and
multi-trait multi-method models. Of these 41 scores, 18 were handwriting scores, eight were
writing convention scores, seven were spelling scores, and eight were composing scores. Based
on how these early writing scores were coded, only the composing scores were treated as contin-
uous variables and the rest of the scores were treated as categorical scores. The following results
are organized based on the research questions.

Research question 1. Does a refined scoring system for preschool writing align with four
currently identified early writing skills (e.g., handwriting, spelling, writing conventions and com-
posing skills), or two early writing skills (transcription and composing), or just one general early
writing skill?

Trait CFA Models: Early Writing Skills

For research question one, four alternative trait CFA models were tested. The latent fac-
tors of these trait CFA models represent the different early writing skills. Based on the initial hy-
potheses of early writing skills, three trait CFA models were tested (one-factor, two-factor and

four-factor models). The one-factor trait model represented only one general early writing skill.
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The two-factor trait model hypothesized that early writing consists of two different skills, namely
transcription and composing. In contrast, the four latent factors of the four-factor model repre-
sented handwriting, writing conventions, spelling, and composing skills. According to the model
fit index listed in Table 4.2, the four-factor trait model had the best model fit when compared to
the one-factor and two-factor trait models. However, the irregularly high correlation between
handwriting and writing convention latent variables (1.04) of the four-factor model indicated that
these two skills belong to a single broader factor. As a result of this finding, a modified three-
factor model was tested and the fit for this model was similar to the four-factor trait model (CFI
=.92; SRMR =.13; RMSEA = .10). Therefore, the three-factor trait model was identified as the
final trait model (Kline, 2015).

Three early writing skills (handwriting, spelling and composing) were identified by the
three-factor skills/traits model. The standardized loadings were generally high, which suggests
that the scores were good indicators of the underlying factors. The loadings for the handwriting
factor ranged from .58 (handwriting score for the letter j) to .95 (writing convention score for the
story writing picture prompt 2). The loadings for the spelling factor were high (i.e., above .84)
except for the spelling score for the word lip which was .70. Scores for the composing skills gen-
erally loaded well in the composing factor (ranging from .69 to .82).

The handwriting factor was weakly correlated with spelling (.32) and composing (0.41)
factors. While spelling was moderately correlated with composing factor (.57). These low to
moderate associations suggested that these three factors were related, but that they presented
unique early writing skills from the others.

Research question 2. When using the refined scoring rubric, should the early writing

scores be organized based on four early writing tasks (letter, name, word, and story writing), or
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early writing skills (handwriting, spelling and composing), or both? Two sequential models were
tested to answer research question two: one method CFA model and another multi-trait multi-
methods model.

Method CFA Model: Early Writing Tasks

The four-factor method model was tested as the first step to answer research question 2.
The four latent factors were the four kinds of early writing tasks (see Figure 3.5): name writing
(2 scores), letter writing (10 scores), word writing (9 scores), and story writing (20 scores). The
model fit indexes for the four-factor method CFA model were as follows: X 2(773) =5680.07, p <
.001. CF1=0.891. RMSEA = 0.118. As listed in Table 4.2, a comparison of the models revealed
that the three-factor trait CFA model had a better fit than the four-factor method model.

The loadings for the name writing factor were high (above .93). The loadings for the let-
ter writing factor ranged from .65 (handwriting score for the letter j) to .80 (handwriting score for
the letter ). The handwriting and writing convention scores of the word writing task loaded well
on the word writing factor (scores ranged from .73 to .94), while the spelling scores of the word
writing items did not (scores ranged from .26 to .56) which means that these spelling scores were
not good indicators of the word writing factors. A similar loading pattern was found for the story
writing factor. The handwriting and writing convention scores of the story writing task loaded
well on the story writing factor (scores ranged from .89 to .97) but the loadings of the spelling
and composing scores were low (ranged .35 to .59). The different factor loadings suggested that
these scores did not all belong to one latent story writing factor.

The latent factors for the four early writing tasks were all moderately correlated: letter
writing with name writing (.70), word writing with name writing (.62), word writing with letter

writing (.76), story writing with name writing (.58), story writing with letter writing (.67), story
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writing with word writing (.68). The correlations suggested that these latent factors of early writ-
ing tasks had some shared characteristics, such as the same early writing skills that could be elic-
ited by them.

Multi-Traits Multi-Method Model (MTMM): Three Early Writing Skills and Four Early
Writing Tasks

The multi-trait (three early writing skills) multi-method (four early writing tasks) model
was tested to further explore research question two. As listed in Table 4.2, the model fit indexes
for the three-trait four-method MTMM model were as follows: X 2(729) =1663.57, p <.001. CFI
=0.979. SRMR = 0.077. RMSEA = 0.053. Based on the chi-square difference test, the MTMM
model was significantly better than both the three-factor traits and the four-factor method CFA
model. This suggests that with the four early writing tasks the coding rubrics could capture chil-
dren’s early writing skills.

The standardized factor loadings of the corresponding factors are shown in Figure 4.1. In
general, the loadings for the trait factors (early writing skills) were higher and more stable than
the ones for the method factors (early writing tasks). More of the early writing variance lay in
trait factors than method factors which indicate that the early writing skills were relatively stable
no matter which early writing tasks were used to elicit them. The loadings for the handwriting
factor ranged from .50 (handwriting score for the letter j) to .85 (writing convention score for the
word sad). The loadings for the spelling factor ranged from .61 (spelling score for the word lip)
to .99 (spelling score for the story picture prompt two). The loadings for the composing factor
ranged from .61 (pre-oral composing score for the story writing picture prompt one) to .78 (post-
oral composing score for the story writing picture prompt three).

The loadings for the method factors in the MTMM model changed significantly com-

pared to the ones in the method CFA model (see Table 4.3). The loadings for the name writing
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task factor were acceptable (.64 and .70). The loadings for the letter writing task factor ranged
from .15 (handwriting score for the letter s) to .61 (handwriting score for the letter ¢). In terms of
the word writing task factor, the handwriting and writing convention scores of the word writing
task loaded positively (scores ranged from .73 to .94), except for the handwriting and writing
convention scores of the word lip (-.19 and -.45 respectively). The spelling scores of the word
writing items all loaded negatively on the factor (scores ranged from -.26 to -.56). About the
story task factor, the loadings could be put into three different groups which indicated that these
scores might not belong to a single factor (the story writing task). The handwriting and writing
convention scores of the story writing task loaded on the story writing factor (ranged from .65 to
.78), the loadings of the spelling scores were all negatives (scores ranged -.27 to -.31), and com-
posing scores loadings were low (ranged .11 to .29).

The correlations among the trait factors were all significant: the handwriting factor was
weakly correlated with the composing factor (.36), while moderately correlated with the spelling
factor (.70). The spelling factor was moderately correlated with the composing factor (.75). The
correlations among the method factors were either insignificant or very weak: letter writing with
name writing (.11), word writing with name writing (-.03), word writing with letter writing (-
.14), story writing with name writing (.25), story writing with letter writing (.27), story writing
with word writing (.28). The correlations indicate that the early writing skills were related but
they were distinct from each other. Also, in the MTMM model the common variances of the
early writing tasks were taken by the early writing skills which further confirmed that these early

writing skills were stable across early writing tasks.



Table 4.1

Descriptive Statistics for Coded Early Writing Scores

Early Writing

Skills N Min Max Mean SD

Handwriting Name HW 454 0 8 5.04 2.05
Letter T HW 452 0 6 4.25 1.82
Letter B. HW 451 0 6 3.94 1.78
Letter H HW 451 0 6 3.85 1.90
Letter M HW 452 0 6 3.80 1.87
Letter S HW 450 0 6 3.66 1.92
Letter A HW 353 0 6 4.40 1.84
Letter D HW 342 0 6 4.13 1.78
Letter C_HW 333 0 6 4.23 1.86
Letter ] HW 330 0 6 4.12 1.84
Letter P HW 328 0 6 4.27 1.80
Word Sad HW 447 0 5 3.13 1.61
Word Hug HW 444 0 5 3.14 1.64
Word Lip HW 136 1 5 4.26 1.31
Word Net HW 125 1 5 4.39 1.19
Word _Job HW 122 1 5 4.19 1.39
Story P1_ HW 449 0 4 2.84 0.97
Story P2 HW 449 0 4 2.82 0.98
Story P3 HW 449 0 4 2.78 0.97
Story P4 HW 449 0 4 2.79 0.97

Writing Name WTC 454 0 5 2.15 1.78

Convention Word Sad WTC 447 0 5 0.85 1.17
Word Hug WTC 444 0 5 0.83 1.14
Word Lip WTC 136 0 5 1.68 1.29
Word Net WTC 125 0 5 1.66 1.28
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Table 4.1 (cont.)

Descriptive Statistics for Coded Early Writing Scores

Writing
Convention

Spelling

Composing

Word Job WTC
Story P1 WTC
Story P2 WTC
Story P3 WTC
Story P4 WTC

Word Sad SP
Word Hug SP
Word Lip SP
Word Net SP
Word Job SP
Story P1_SP
Story P2 SP
Story P3 SP
Story P4 SP

Story P1 PreC
Story P2 PreC
Story P3 PreC
Story P4 PreC
Story P1 PostC
Story P2 PostC
Story P3 PostC
Story P4 PostC

122
448
450
448
448

157
161
96
91
82
172
166
161
160

451
451
451
451
451
450
449
449

S OO O O oo oo S O O O O

S OO O o oo

0

W W A~ N W

W W W W W W W W W

10
14
10
12
15
10
10
12

1.66
0.66
0.67
0.63
0.62

0.47
0.42
0.63
0.69
0.72
0.23
0.27
0.21
0.25

6.42
6.55
6.54
6.46
5.68
5.73
5.72
5.68

1.40
0.88
0.89
0.88
0.88

0.89
0.76
0.86
0.94
0.98
0.59
0.66
0.57
0.63

1.55
1.47
1.52
1.49
1.83
1.85
1.87
1.79
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Note. The continuous variables used in the model are the eight composing related score. The rest
of the variables are treated as categorical variables and their corresponding SDs listed in this ta-
ble are shown as references.
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Table 4.2
Scoring System for Four Early Writing Tasks

Re- Figure
search  Num- )
Ques- ber Model X df p CFI  SRMR RMSEA
tion
: 31 ?gei;facmr 7862.398 779 0.000 0.843 0.174  0.141
: 32 g;(i’t'facmrs 6324.856 778 0.000 0.877 0.161  0.125
: 33 Ef;rt'facmrs 4486.060 773 0.000 0918 0.129  0.103
: 34 Three-fac- 4190031 776 0000 0918 0129  0.103
tors Trait
2 3.5 Fourfactors 5000070 773 0000 0891 0165  0.118
Method
2 41  MTMM
(Three 1663.572 729 0.000 0.979 0.077  0.053
traits, four
methods)

Note. The trait models represent children’s early writing skills. One-factor Trait model represents
one general early writing skill. Two-factors Trait model represents the transcription and compos-
ing skills. Four-factors Trait model represents the handwriting, writing convention, spelling and
composing skills. Three-factors Trait model represents the handwriting, spelling and composing
skills. Four-factors method model represents the name, letter, word and story writing tasks.
MTMM model represent three early writing skills (handwriting, spelling and composing skills)
and four early writing tasks (name, letter, word and story writing tasks).



Figure 4.1
Three-Trait Four-Method MTMM Model
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S DISCUSSION

The goal of this study was to test the validity of a refined coding rubric of preschool writ-
ing. Early writing skills were organized within the refined coding system based on the conceptu-
alization of early writing skills as containing four skills, namely handwriting, writing conven-
tions, spelling and composing skills while other early writing researchers have designed the cod-
ing rubrics targeting the early writing tasks, such as name writing, letter writing, spelling and
writing composition (Diamond et al., 2008; Gerde, Bingham, et al., 2012; Puranik et al., 2011;
Puranik & Lonigan, 2014; Quinn & Bingham, 2019; Rowe & Wilson, 2015). This study also ex-
plored the validity of the refined coding rubrics by examining the influence that early writing
tasks have on children’s early writing skills. This study confirmed the hypothesis that early writ-
ing is multi-dimensional. Further, it found that different early writing tasks could elicit different
early writing skills and they had a significant influence on children’s early writing scores.

Three Distinct Early Writing Skills
Based on the final MTMM model, three distinct early writing skills (e.g., handwriting,

spelling, and composing skills) were identified with the refined early writing coding system. Alt-
hough there are commonalities with the organization of these writing skills and previous studies,
the identification of these three skills is somewhat different from Puranik and Lonigan’s (2014)
identification of preschool writing as containing conceptual, procedural (containing handwriting
and spelling skills), and generative skills. It also differed from the simple view of early writing
conceptualization, which consists of transcription and composing skills, that has been found in
studies examining the writing development of early elementary students (Berninger & Swanson,
1994; Juel et al., 1986; Kim et al., 2014). It is also noteworthy that this finding was different

from the initial hypothesis that four early writing skills would be found, namely handwriting,
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writing convention, spelling and composing skills, based on differing definitions and coding fea-
tures represented in early writing research studies (Blair & Savage, 2006; Diamond et al., 2008;
Puranik & Lonigan, 2014; Quinn & Bingham, 2019; Rowe & Wilson, 2015). Although the or-
ganization of skills was somewhat different from previous studies, the three-dimensional nature
of early writing identified in this study indicates that children’s early writing skills contain
unique features at the preschool level, and these unique features need reliable and valid early
writing measures to index. Each of these skills is discussed briefly.
Handwriting skills

One of the three early writing skills identified by the MTMM model was handwriting.
Both the handwriting and writing convention scores were found to be good indicators of chil-
dren’s general handwriting skill. Correlations (» > 0.75) among children’s handwriting and writ-
ing convention scores were high, which were elicited by the same task item (e.g., handwriting
score for name writing and writing convention score for name writing). Consistent with previous
research (Diamond et al., 2008), this appears to indicate that when children tried to make their
writings look more conventional they were connecting their print knowledge with the correct
form of the letter (Diamond et al., 2008). Handwriting and writing convention scores represented
one writing skill, though they were coded based on different features of children’s writing.

This finding was different from the initial four early writing skill hypotheses which pro-
posed handwriting and writing convention as two distinct skills, but it is not surprising. This re-
sult is consistent with Kim et al. (2014)’s study of elementary children’s writing which employed
similar definitions of handwriting and writing convention skills. In the present study, the codes
were adapted from this coding system to make the codes more relevant to preschoolers’ writing.

The present study coded the handwriting scores based on how children gradually develop their
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ability to form letters: from random scribbling, controlled scribbling, letter-like shapes, to cor-
rectly written letters (Puranik & Lonigan, 2014; Rosenblum et al., 2003). The writing convention
score were coded to represent children’s understanding of the rules underpinning the print sys-
tem, such as where they should start to write on a blank paper, what direction their writings
should orient, what the appropriate space they should leave among the letters, or the word, and
whether they should choose capital or lower cases for each letter (Diamond et al., 2008; Gerde et
al., 2012).

Further, this finding was also consistent with a previous preschool early writing study
(Puranik & Lonigan, 2011), especially when the handwriting and writing convention scores were
elicited by the name writing task. In Puranik and Lonigan’s study (2011), the coding rubric for
the name writing tasks included nine features: linearity, segmentation, simple characters, left-to-
right orientation, first letter of name, complex characters, random letter, multiple matching letter
and correct name. These features are almost the same as the combination of the handwriting and
writing convention features used in present study. Therefore, this study confirmed the existing
conceptualization of handwriting skills and provided more specific indicators of different aspects
of handwriting skills which is not only about the letter forms, but also the print knowledge asso-
ciated with the letters.

Spelling skills

Spelling skill was identified as a distinct early writing skill for preschoolers and the
spelling scores were all good indicators of the spelling skill. This finding was different from the
previous elementary writing study (Kim et al., 2014) which found children’s handwriting, writ-
ing convention and spelling scores (which were coded similar to present study) all belonged to

one general transcription writing skill. One possible explanation is that at the elementary level,
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when children’s transcription skills reached more advanced level, they can automatically inte-
grate the handwriting, writing convention and spelling skills. But at preschool level, as children
are still developing their handwriting and spelling skills, these skills have not become one gen-
eral transcription skill yet.

Findings are also different from Puranik and Lonigan’s (2014) results in which they iden-
tified children’s handwriting and spelling scores as one procedural (i.e., transcription) skill. The
main reason for these different findings may be that the spelling scores on their word writing task
were generated by a coding rubric that tapped both handwriting and spelling features. In the pre-
sent study, the spelling scores were coded based on children’s ability to connect the sounds in a
word to its written form (Berninger & Swanson, 1994; Kaderavek et al., 2009), with spelling
scores representing how relevant the letter sounds and scripts were. The coding scheme started
with readable letters with no matching sound, beginning or salient letter-sound connections, sali-
ent sounds, and finally correctly spelled words (Blair & Savage, 2006). Because handwriting fea-
tures and spelling features were intentionally separated in the coding system, its findings reveal
that children developed both handwriting skills and spelling skills but in a separate manner. For
example, children demonstrated advanced spelling skills (e.g., children’s writing contains in-
vented spelling) in story writing, but could get a really low writing convention scores (e.g., chil-
dren’s invented spellings were not written on a horizontal line and the use of space was incor-
rect) for the same task as few children used case or space correctly in their story writing. Results
confirm that at the preschool level the handwriting and spelling skills haven’t been integrated
into one transcription skill yet (Bloodgood, 1999; Tolchinsky, 2003).

Composing skills
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Composing was also found to be an inimitable early writing skill, even when using an ex-
panded definition of composing that included eliciting and scoring both oral and written re-
sponses. This finding is consistent with previous findings from preschool (Puranik & Lonigan,
2014) and elementary children’s writing composition (Kim et al., 2014) which also identified
children’s composing skills as one distinct writing skill. However, this finding is different from
one recent study of kindergarten children’s writing that found that children’s early writing com-
position was unidimensional (Puranik et al., 2020). Reasons for these discrepancies are uncov-
ered by cross checking the conceptualization of skills and the coding system used by these three
studies.

Although the conceptualization of composing skills was similar across this study and
other studies (i.e., children’s ability to generate ideas), the two studies targeting older children
(kindergarteners and first graders) only evaluated children’s composing skills based on their
written composition (Kim et al., 2014; Puranik et al., 2020). In the present study, composing also
included children’s ability to translate their ideas into written form and make connections be-
tween their orally expressed ideas and their written products (Quinn et al., 2020; Quinn & Bing-
ham, 2019).

A look across studies reveals that the indicator codes used to index the composing skills
varied across age groups. Kim et al.’s study (2014) and Puranik et al.’s study (2022) employed
two different coding systems to unpack children’s written composition: quality and productivity.
The qualitative scoring system included indicators present in both transcription skills (i.e., hand-
writing, spelling and writing conventions) and composing skills (i.e., idea development, text

structure organization, appropriate word choice and grammar accuracy). It was within this quali-
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tative scoring system that Kim et al.’s study identified two early writing skills, namely transcrip-
tion and composing skills, while one general early writing skill was identified by Puranik et al.’s
study. When these two studies added the productive scoring system, which included indicators,
such as number of ideas and number of words, both studies found that productivity was a distinct
construct of children’s composition skills. An additional feature worth noting about Puranik et al.
(2020) is that the authors found that composing quality indicators were highly correlated with the
productivity indicators. This finding indicates that at early stages of writing development, chil-
dren’s writing quality is highly relevant to the amount of text they can produce and suggests an
alternative way to reorganize the indicators of young children’s composing. As the productivity
indicators were designed to capture more information on children’s composing skills, instead of
transcription skills, it is possible that these indicators could work together with the composing
quality indicators to index children’s composing skills.

This alternative way of reorganizing early writing coding systems was used in the present
study. The early composing codes were not only about the quality of children’s ideas (i.e., re-
sponse type, relevance to prompt, and cohesive oral-written response), but also the quantity (e.g.,
total number of ideas). Interestingly, by not including productivity concepts in the coding system
designed for preschoolers, this study was able to identify early composing as a distinct early
writing skill. One explanation is that the general conceptualization of composing (e.g., idea gen-
eration) could be relatively stable across time, but the indicators used to unpack composing skills
change significantly as children grow older. Given the limited research on children’s composing
skills generally in the field and in preschool specifically, future studies are needed to find more
age appropriate indicators that align with the conceptualization of composing skills across time.

Relations among early writing skills
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This study demonstrated the multi-dimensional nature of early writing skills by illustrat-
ing that handwriting, spelling and composing skills are three distinct dimensions of young chil-
dren’s early writing. After separating the measurement effect of the early writing tasks, the rela-
tions among the three early writing skills are consistent with previous research findings (see Ta-
ble 5.1). Based on the final MTMM model results, handwriting skills were strongly correlated
with the spelling skills, which indicates that children who have stronger print and letter
knowledge tend to have stronger spellings skills (Graham et al., 2000; Limpo et al., 2020; Pu-
ranik & Al Otaiba, 2012). Also, children who have more advanced spelling skills also tend to
have higher composing scores as they can express their ideas more accurately in the written form
(Berninger et al., 2002; Puranik & Al Otaiba, 2012). This finding makes sense given that chil-
dren’s composing is scored with attention toward children’s ideas and also the match between
oral and written outputs (Quinn et al., 2021).

In contrast to studies of preschool and older aged children (Graham et al., 2000; Kim et
al., 2015; Limpo et al., 2020; Puranik & Al Otaiba, 2012;. Puranik & Lonigan, 2014), the corre-
lation between handwriting and composing skills was weak in the present study. The main rea-
son for the different findings may be that the indicators used to capture the composing skills var-
ied across studies. Very few preschool early writing studies have examined the correlation
among these skills and in one of the few studies to expressly examine these associations, Puranik
and Lonigan used a composing coding rubric that included indicators of transcription skills (Pu-
ranik & Lonigan, 2014).

Another explanation for weaker than expected correlations between composing and hand-

writing skills may be related to how studies code children’s composing products with attention to
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features addressing children’s idea generation process. Studies of older children only code chil-
dren’s written composition, while the new coding system used in present study gives credit to
how children orally express their ideas and attempt to capture these ideas in writing. Within this
coding scheme, children with limited handwriting skills would lose one point for not matching
oral and written responses, but, if they could provide oral responses that were relevant to the
writing prompt, they could receive points for the other features (e.g., number of ideas, response
type which represents the language complexity and relevance to prompt) that represent the early
composing skills. This more inclusive way of capturing early composing skills loosens the con-
straints that the transcription skills have on the composing skills by attempting to separate skills
(Berninger et al., 1992; Puranik et al., 2020; Puranik & Al Otaiba, 2012). Findings suggest that
preschool teachers should be explicitly attending to children’s handwriting and composing skills
separately in preschool writing instruction practices.

Connections Between Early Writing Tasks and Early Writing Skills

This study is the first preschool early writing study to closely examine how early writing
skills are elicited by various early writing tasks. Based on the factor loadings of the final MTMM
model, the name writing task and letter writing tasks should only be used to assess children’s
handwriting skills, a finding consistent with previous studies (Drouin & Harmon, 2009; Gerde,
Skibbe, et al., 2012; Molfese et al., 2011; Puranik et al., 2013; Welsch et al., 2003). This study
also confirmed that the word writing task can be used to elicit handwriting and spelling skills, as
the factor loadings of the handwriting scores and spelling scores were clearly separated into two
different groups. In contrast, findings indicate that the story writing task can be used to gather
information on handwriting, spelling and composing skills as the factor loadings for the story
writing latent variable demonstrated significant variance among these three early writing skills.

In other words, the fact that all three writing skills loaded onto the story writing task suggest that
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researchers or teachers could use this task to elicit these three writing skills. These findings con-
firm that early writing tasks like word writing and story writing can be used to elicit multiple
early writing skills when children’s writing is scored using the refined coding system.

Although the composing task can be used to elicit all three early writing skills, it is im-
portant to acknowledge some task dependence in the model. Previous early writing studies show
that children’s writing performance varies across different early writing tasks, with children scor-
ing higher on some skills on certain tasks (Puranik et al., 2018; Treiman & Kessler, 2014; Zhang
et al., 2017). Consistent with these findings, children in this study demonstrated more advanced
handwriting skills when completing name writing and letter writing tasks than on the composi-
tion task (Puranik & Lonigan, 2011). Hence, although composing tasks, such as story writing,
can elicit multiple early writing skills, including children’s composing, children were scoring
higher on handwriting on the name writing and letter writing assessment. If researchers and
teachers are interested at documenting the upper range of a child’s handwriting ability, they may
need to utilize these two measures instead of the story writing task to assess children’s handwrit-
ing skills. One reason for this is that handwriting tasks, like asking children to write their names,
may allow children to demonstrate skills that are more fully within a child’s actual skill range
than a composing task that may stretch a child’s writing ability. Additionally, because name
writing is such a heavy instructional focus in preschool classrooms (Gerde et al., 2015), children
have many more opportunities to practice this skill on a daily or weekly basis. Because the
MTMM model fit results were much better than the three-factor trait model and the four-factor
method model, both the four early writing tasks and the refined coding systems are needed to

fully capture preschool children’s early writing skills.
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Although findings from this study are largely in line with previous seminal work (see Pu-
ranik & Lonigan, 2014), the use of a different sample of learners, different writing tasks, and a
scoring system provides important replication of previous research. This study also adds consid-
erably to our understanding of writing development by evaluating how models of early writing
might need to attend to the trait effects and the method effects, as together these effects were im-
portant to documenting children’s early writing performance. The trait effects are related to the
early writing coding rubrics in that they represent children’s early writing development as con-
ceptualized in the scoring rubric. However, in order for the model to fit the data well, method ef-
fects needed to also be accounted for. Because writing appears to be somewhat task dependent in
preschool, estimating method effects allows one to examine the extent to which different tasks
may influence the expression of children’s early writing skills. By comparing the model fits of
the trait-only, method-only and the MTMM model, this study confirmed that both the early writ-
ing coding rubrics and the tasks can influence children’s early writing performance. Analysis of
the various model fit indexes reveals that children’s early writing may be more complex than the
existing conceptualization of the handwriting, spelling and composing skills as some loadings
were not as strong as anticipated. The use of various tasks to assess writing may tap into different
subskills of writing that are not accounted for in existing early writing conceptualizations. For
example, children may need other skills to facilitate certain writing skills (e.g., children likely
need the alphabet knowledge for letter writing (Puranik et al., 2011) and oral narrative
knowledge for composing (Kim & Schatschneider, 2017)). More research is needed to examine
the interrelation and organization of these skills.

This study used the MTMM model to separate the trait and method effects which offered

early writing researchers a new way to examine how a revised coding rubric captured children’s
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early writing skills. Previous early writing research primarily uses a confirmatory factor analysis
(CFA) approach to examine the organization of early writing skills (Kim et al., 2014; Puranik et
al., 2020; Puranik & Lonigan, 2014). However, CFA models alone may not be adequate for in-
dexing children’s early writing skills when elicited by different kinds of early writing tasks. For
example, the preschool early writing model proposed by Puranik and Lonigan (2014) used multi-
ple tasks to elicit children’s conceptual, procedural and generative knowledge. Also, the coding
rubrics of the procedural (name, letter, and word writing) and generative tasks (picture descrip-
tion and sentence retelling) were all about children’s transcription skills. However, the final CFA
model results indicated that the transcription skills elicited by the procedural tasks were distinct
from the ones elicited by the generative tasks. One possible explanation for this result is that pro-
cedural and generative knowledge, as conceptualized and measured by Puranik & Lonigan
(2014), may be contaminated to varying degrees by the method of measurement. It is possible
that using the MTMM model to fit the early writing data used in previous studies, such as Pu-
ranik & Lonigan’s (2014), would yield a different result as the structure of the early writing
skills might be expressed differently. Overall, the conceptualization and measurement of early
writing skills is a complex process. This complexity is likely a function of the many skills that
children must bring to bear in order to write (i.e., print knowledge, orthographic, fine motor, vis-
ual motor, oral language, executive function, etc.), the emergent nature of writing skills in pre-
school, and how researchers use varied tasks to capture writing. The extent to which researchers
attend to both trait or skill factors and task or measurement factors in future studies of young

children’s writing may lead to different findings.
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Implications

Findings from this study have multiple implications for the research, and teaching, of
early writing skills. First, findings reaffirm the multi-dimensional nature of children’s early writ-
ing, though the structures of the early writing models are different from previous research find-
ings (Berninger & Swanson, 1994; Puranik & Lonigan, 2014). These early writing skills are rela-
tively consistent with how they are conceptualized in preschool early learning standards (Torto-
relli et al., 2022). However, because standards heavily emphasize children’s handwriting skills
(Tortorelli et al., 2022), additional revision to standards is needed to focus more explicitly on
spelling and composing skills as well. This heavy emphasis is also present in preschool teachers’
instructional practices (Bingham et al., 2017). One possible reason for the misalignment between
early writing conceptualization and early writing practices may be the lack of reliable and valid
early writing measurements. A reliable and valid early writing measurement of young children's
writing skills should include multiple early writing tasks and corresponding coding rubrics that
should work together in a manner that attends to handwriting, spelling, and composing skills. Ex-
isting early writing studies have developed a series of age-appropriate early writing tasks, such
as name writing, letter writing, word writing, and story writing tasks (Bloodgood, 1999; Dia-
mond et al., 2008; Puranik & Lonigan, 2014; Rowe & Wilson, 2015). These can be used by early
childhood teachers throughout the year to elicit young children’s writing in developmentally ap-
propriate ways (Bingham et al., 2018). By using the coding system employed in the current
study, teachers can evaluate children’s written products across a variety of early writing experi-
ences and capture three early writing skills, namely handwriting, spelling, and composing.
Early Writing Assessment

This study provides valuable information for researchers on the distinct indicators of

early writing skills and their corresponding elicitation materials. It is the first study to verify the
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reliability of the composing coding rubrics being used in recent studies to take account of both
children’s oral and written compositions. The present study extends findings from a few early
writing studies (see Quinn & Bingham, 2019; Rowe & Wilson, 2015) that have employed a simi-
lar coding system to represent composing skills by verifying the validity of the early composing
codes. It provided important information on how to evaluate young children’s early composing
skills based on the current conceptualization of early composing. It also used the multi-trait,
multi-method model to examine the measurement effect of different early writing tasks. Re-
searchers should use these findings to expand the manner in which they assess and document
early composing skills.
Teacher Education

This study also has important implications for working with preservice and in-service
teachers. Preschool teachers are asked to regularly document and assess children's early writing
development. Teachers’ ability to learn from these assessments and plan appropriate instruction
to meet the needs of children in their preschool classroom is predicated on having valid and relia-
ble indicators of children’s early writing skills. The coding system used in the current study can
support teachers’ understanding of the early writing standards and how young children must ac-
quire a variety of skills that are interconnected, yet distinct. Teachers should spend time attend-
ing to, and supporting, the three early writing skills with teaching strategies designed to model
and scaffold these various processes (Bingham et al., 2017). With the help of the coding system,
teachers can use a variety of tasks to document students’ writing development and also support
their knowledge in a manner that makes more explicit connections among the early writing
standards and practices. Teachers can use a variety of tasks for different purposes. If the learning

standard that teachers want to target is handwriting focused, teachers have broader options as all
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the early writing tasks provide information about handwriting skills. Based upon this infor-
mation, teachers could arrange handwriting focused activities with varying levels of difficulty
based on children’s handwriting skills, such as opportunities to write an ‘X’ next to their choice
of a favorite food for children with more emergent skills or name writing and letter writing op-
portunities for children with more advanced writers. For children who are unfamiliar with letter
shapes teacher scaffolding can focus around describing the letter shapes, providing tracing op-
portunities to practice drawing letters or shapes, and developing their print knowledge. For chil-
dren who have already learned all the letters in their names, the instructions could focus on the
writing convention knowledge, such as capitalizing the initial letter of the name and write all the
letters on a straight horizontal line.

Early childhood teachers need explicit support in developing knowledge of children’s
early writing development. Bingham et al. (2022) demonstrated that teachers’ knowledge of the
multiple components of writing supports higher quality early writing practices. Supporting teach-
ers to develop a better understanding of the distinct nature of the early writing skills is an im-
portant focus of preservice and in-service teacher development programs. It will help teachers to
understand that certain early writing practices/experiences can be explicitly used to support chil-
dren’s handwriting, spelling, and composing skills (Bingham et al., 2022). As teachers often fo-
cus more on handwriting practices, and expose beliefs related to handwriting skill development
(Gerde et al., 2019), teacher education programs should focus on how to support composing
skills during daily writing routines and writing during learning centers. Teachers can add some
writing materials at different learning centers to encourage children to express their ideas orally
and then capture these ideas in written form. For example, teachers can put clipboards with paper

and pencils next to a menu in the dramatic play area. When children choose to play in the kitchen
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during free play/center time, teachers can guide children who want to be the waiter or waitress to
write down the orders.

Limitations and Suggestions for Further Research

This study has a number of limitations that are important to acknowledge. First, the data
presented here represent the writing skills of children enrolled in Head Start programs. There-
fore, results may be limited in their generalizability to other populations. Another limitation is
that, children in this sample were attending Head Start across various classrooms in multiple
early learning centers. Because early childhood practices likely vary across the classrooms, it is
important that future research attend to the nested nature of these data to ensure that findings are
uniform across different early childhood settings.

Also, the reliability and validity of the refined coding system was only evaluated at one
time point. Although the coding systems used for children’s writing products are more conceptu-
ally coherent compared to previous research and the measurement effect of the early writing
tasks was evaluated, whether the coding system and the early writing tasks can be used to evalu-
ate early writing skills across time is unclear. Future research that includes a longitudinal design
is needed to investigate the reliability and validity of the refined coding rubrics at indexing chil-
dren’s handwriting, spelling, and composing skills across the preschool year.

Another challenge of conducting this study was to select the early composing skills cod-
ing features, as indicators of early composing vary considerably across preschool writing studies
(Campbell et al., 2019; Puranik & Lonigan, 2014; Quinn & Bingham, 2019; Rowe & Wilson,
2015). This study employed a conceptualization of early writing which considered children’s
oral expression of ideas as a part of composition (Quinn et al., 2020; Quinn & Bingham, 2019;
Rowe & Wilson, 2015) and four early composing features (number of ideas, response type, rele-

vance to theme and cohesive oral and written responses). Although the model fits the data well, it
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is unclear if this conceptualization of early composing is sufficient to capture preschool chil-
dren’s composing skills as well as the development of composing skills across preschool. Future
research is needed into the measurement of composing skills and studies should explore addi-
tional coding features or indicators of children’s early composing skills, such as number or types
of words that children use in their writing in addition to genre knowledge (Quinn et al., 2020;
Rowe, 2018). In addition, because the present study only investigated composing using one nar-
rative story task, future research is needed to explore how to measure composing skills in valid

and reliable ways while using a range composing related tasks.



Table 5.1
Correlations among Three Latent Early Writing Skills
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Model Correlation
Handwriting with Handwriting with Spelling with
Spelling Composing Composing
3-factors Trait 0.32 0.41 0.57
3T4M MTMM 0.70 0.36 0.75
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APPENDICES
APPENDIX A — CODING RUBRICS USED IN EARLY WRITING STUDIES
Table 1.2
Writing tasks  Study Scale Coding Rubric
Name writing Diamond et al. (2008) 1-9 1-9: refusal to write: ‘1°, scribbling: ‘2°, drawing as writing: ‘3’, scribble writing:
‘4’ letter-like shapes: “5°, and writing combining at least one letter and letter-like
shapes: ‘6’, writing includes 2 or more letters and does not include letter-like
shapes: ‘7°, all name letters are written but in incorrect order: ‘8, and correct
spelling of the first name: ‘9’
0-6 0-6: whether or not the writing was horizontal and linear and used case appropri-
ately (capitalized first letter, remaining letters lower case)
Puranik & 0-9 Score of 1 or 0 for absence or presence of each feature: (1) linearity (2) segmenta-
Lonigan (2001) tion (3) simple characters (4) left-to-right orientation, (5) first letter of name, (6)
complex characters (7) random letters, (8) many letters (9) correctly spell first
name
Bloodgood (1999) 0-7 0-none 1-scribble 2-linear scribble 3-separate units 4-mock letters 5-name gener-
ally correct 6-consistent first name 7-fluent first and last name
Letter Puranik & Lonigan 0-1 1—Poorly formed letter or reversals, 2—correctly written letter
(2011)
Spelling Puranik & Lonigan 0-6 (1) Random letters (verbal), (2) Scribbling, (3) Random letters, (4) Initial or last
(2011) letter, (5) Initial and last letter, (6) Invented spelling: three letters/all three sounds
represented, (7) Correct spelling
Bloodgood (1999) 0-5 0-scribble/mock letter 1-random letter 2-initial consonant 3-initial and final conso-
nant 4-letter-name vowel5-long-vowel marker)
Picture descrip-  Puranik & 0-7 Score of 1 or 0 for absence or presence each feature: (1) linearity, (2) segmenta-
tion & Sentence Lonigan (2011) tion, (3) simple characters, (4) left-to-right orientation, (5) complex characters, (6)

Retell

random letters, and (7) invented spelling




APPENDIX B - STANDARDIZED RESULTS FOR MTMM MODEL OF QUESTIONS TWO

Table 4.3

Factor Loadings

Name

Letter

Word

NAME HW
NAME_WC

T HW
B HW
H HW
M_HW
S HW
A HW
D HW
C_HW
] HW

P HW

SAD HW
HUG HW
LIP HW
SAD WC
HUG WC
LIP WC
SAD SP
HUG SP
LIP SP

0.64
0.70

0.27
0.30
0.25
0.16
0.15
0.36
0.49
0.61
0.51
0.56

0.53
0.53
-0.19
0.36
0.40
-0.45
-0.53
-0.63
-0.52

0.05
0.06

0.05
0.05
0.05
0.06
0.06
0.05
0.05
0.05
0.04
0.05

0.04
0.04
0.07
0.05
0.05
0.06
0.05
0.05
0.04

12.74
12.57

5.10
6.01
4.88
291
2.72
7.12
9.98
12.52
12.52
12.08

15.01
14.97
-2.63
7.92
8.57
-6.90
-11.47
-12.87
-13.97

0.00
0.00

0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.00
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Story

Handwriting

Pl_HW
P2 HW
P3_HW
P4 HW
Pl WC
P2 WC
P3 WC
P4 WC
P1_SP
P2 SP
P3_SP
P4 SP

Pl PRE
P2 PRE
P3 PRE
P4 PRE
P1_POST
P2 POST
P3_POST
P4 POST

NAME_HW
T HW
B_HW
H HW
M _HW
S HW
A HW

0.72
0.69
0.78
0.78
0.71
0.67
0.65
0.68
-0.27
-0.30
-0.31
-0.28
0.29
0.11
0.11
0.12
0.28
0.28
0.26
0.29

0.72
0.71
0.73
0.73
0.76
0.76
0.70

0.03
0.03
0.02
0.03
0.03
0.03
0.03
0.03
0.04
0.04
0.04
0.05
0.05
0.06
0.06
0.06
0.05
0.05
0.06
0.06

0.03
0.03
0.03
0.03
0.02
0.02
0.03

29.19
27.33
32.64
31.03
23.20
22.28
21.37
25.39
-6.27
-6.94
-7.40
-6.23
6.46
2.07
1.76
2.03
5.93
5.26
4.37
5.23

28.09
25.80
27.22
28.12
32.32
32.93
21.62

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.04
0.08
0.04
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
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Spelling

Composing

D HW
C_HW

] HW

P HW

SAD HW
HUG HW
LIP HW

Pl HW

P2 HW

P3 HW

P4 HW
NAME_WC
SAD WC
HUG WC
LIP WC

Pl WC

P2 WC

P3 WC

P4 WC

SAD _SP
HUG SP
LIP SP
Pl SP
P2 SP
P3 SP
P4 SP

Pl PRE

0.56
0.54
0.50
0.59
0.75
0.74
0.71
0.57
0.61
0.58
0.59
0.67
0.85
0.84
0.81
0.62
0.70
0.70
0.59

0.76
0.71
0.61
0.88
0.99
0.85
0.89

0.61

0.04
0.05
0.04
0.04
0.03
0.03
0.06
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.05
0.04
0.03
0.03
0.04

0.04
0.03
0.05
0.04
0.02
0.04
0.04

0.03

13.48
11.79
11.78
16.02
29.66
29.36
12.02
17.51
20.36
18.50
18.48
24.20
31.58
32.15
17.49
16.18
23.14
21.85
16.21

19.51
20.99
12.95
20.21
47.28
20.05
24.25

18.97

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
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P2 PRE 0.76 0.02 38.08 0.00
P3 PRE 0.71 0.02 33.74 0.00
P4 PRE 0.72 0.02 34.70 0.00
P1_POST 0.72 0.02 30.83 0.00
P2 POST 0.74 0.02 30.71 0.00
P3 POST 0.78 0.03 30.26 0.00
P4 POST 0.70 0.03 27.74 0.00
Correlated Latent Variables
Name with Handwriting 0.00 0.00 999.00 999.00
Spelling 0.00 0.00 999.00 999.00
Composing 0.00 0.00 999.00 999.00
Letter with Handwriting 0.00 0.00 999.00 999.00
Spelling 0.00 0.00 999.00 999.00
Composing 0.00 0.00 999.00 999.00
Name 0.11 0.09 1.20 0.23
Word with Handwriting 0.00 0.00 999.00 999.00
Spelling 0.00 0.00 999.00 999.00
Composing 0.00 0.00 999.00 999.00
Name -0.03 0.07 -0.34 0.73
Letter -0.14 0.09 -1.60 0.11
Story with Handwriting 0.00 0.00 999.00 999.00
Spelling 0.00 0.00 999.00 999.00
Composing 0.00 0.00 999.00 999.00
Name 0.25 0.05 5.09 0.00
Letter 0.27 0.07 3.73 0.00
Word 0.28 0.05 5.71 0.00

94



Spelling with ~ Handwriting 0.70 0.04 15.65 0.00
Composing with Handwriting 0.36 0.05 7.83 0.00
Spelling 0.75 0.07 11.08 0.00
Intercepts
P1 PRE 4.16 0.06 65.69 0.00
P2 PRE 4.46 0.06 71.34 0.00
P3 PRE 4.31 0.06 72.66 0.00
P4 PRE 4.33 0.06 70.04 0.00
P1_POST 3.10 0.07 44.87 0.00
P2 POST 3.10 0.07 42.36 0.00
P3 POST 3.06 0.08 40.97 0.00
P4 POST 3.19 0.07 43.58 0.00
Thresholds
NAME HWS$1 -2.85 0.32 -8.96 0.00
NAME HWS$2 -1.35 0.08 -16.25 0.00
NAME HWS$3 -1.07 0.07 -14.66 0.00
NAME HW$4 -0.91 0.07 -13.21 0.00
NAME HWS$5 -0.46 0.06 -7.57 0.00
NAME HWS$6 0.34 0.06 5.62 0.00
NAME HWS$7 0.80 0.07 12.10 0.00
NAME HWS$8 0.86 0.07 12.71 0.00
T HWS1 -2.22 0.16 -14.04 0.00
T HWS2 -1.12 0.08 -15.05 0.00
T HWS$3 -0.75 0.07 -11.51 0.00
T HW$4 -0.59 0.06 -9.43 0.00
T HWS5 -0.03 0.06 -0.56 0.57
T HW$6 0.29 0.06 4.89 0.00
B HWS§1 -2.48 0.21 -12.05 0.00
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B_HWS$2
B _HWS$3
B HWS$4
B_HWS5
B_HWS$6
H HWS$1
H HWS$2
H HWS$3
H HW$4
H HWS$5
H HWS$6
M_HWS$1
M _HWS$2
M_HWS$3
M _HWS$4
M _HWS5
M_HWS$6
S HWS$1

S HWS$2

S HWS$3

S HW$4

S HWS$5

S HWS$6

A HWS1

A _HWS$2
A HWS$3
A HW$4
A_HWS$5
A _HWS6

-1.06
-0.58
-0.48
0.24
0.59
-2.16
-0.91
-0.47
-0.38
0.15
0.59
-2.48
-0.85
-0.49
-0.36
0.22
0.65
-2.22
-0.78
-0.40
-0.26
0.35
0.61
-2.53
-1.10
-0.79
-0.69
-0.10
0.10

0.07
0.06
0.06
0.06
0.06
0.15
0.07
0.06
0.06
0.06
0.06
0.21
0.07
0.06
0.06
0.06
0.06
0.16
0.07
0.06
0.06
0.06
0.06
0.25
0.08
0.08
0.07
0.07
0.07

-14.58
-9.21
-7.83
4.00
9.31
14.45
13.21
-7.64
-6.25
2.59
9.31
12.06
12.64
-7.96
-6.01
3.76
10.16
14.03
11.80
-6.58
-4.33
5.74
9.64
-10.24
-13.14
-10.54
-9.43
-1.54
1.44

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.12
0.15
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D HWS$1

D HW$2

D HWS$3

D HW$4

D HWSS5

D HW$6
C_HWS1
C_HWS$2
C_HWS$3
C_HWS$4
C_HWS5
C_HWS$6

J HWS1

J HWS2

J HWS$3

J HWS$4

J HWS5

] HWS$6

P HWSI

P HWS2

P HWS3

P HW$4

P HWS5

P HWS6
SAD HWS$1
SAD HWS$2
SAD HWS$3
SAD HW$4
SAD HWS$5

-2.18
-1.08
-0.71
-0.62

0.02

0.52
-2.26
-1.08
-0.68
-0.62
-0.01

0.26
-2.17
-1.02
-0.65
-0.60

0.00

0.46
-2.36
-1.12
-0.72
-0.67
-0.08

0.34
-2.28
-0.87
-0.07

0.10

0.38

0.18
0.08
0.07
0.07
0.07
0.07
0.19
0.09
0.08
0.07
0.07
0.07
0.18
0.08
0.08
0.07
0.07
0.07
0.21
0.09
0.08
0.08
0.07
0.07
0.17
0.07
0.06
0.06
0.06

-12.44
-12.81
-9.52
-8.48
0.22
7.32
-11.82
-12.61
-9.06
-8.43
-0.16
3.78
-12.31
-12.16
-8.73
-8.09
0.00
6.47
-11.07
-12.80
-9.49
-8.97
-1.10
4.74
-13.49
-12.75
-1.09
1.75
6.28

0.00
0.00
0.00
0.00
0.83
0.00
0.00
0.00
0.00
0.00
0.87
0.00
0.00
0.00
0.00
0.00
1.00
0.00
0.00
0.00
0.00
0.00
0.27
0.00
0.00
0.00
0.28
0.08
0.00
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HUG_HWS$1
HUG_HWS$2
HUG_HWS$3
HUG_HW$4
HUG_HWS$5
LIP HWS$1
LIP_HWS$2
LIP HWS$3
LIP HW$4
P1_HWSI

Pl HWS2
P1_HWS3

Pl HW$4

P2 HWSI
P2_HWS2

P2 HWS3

P2 HW$4
P3_HWSI
P3_HWS2
P3_HWS3

P3 HW$4

P4 HWSI

P4 HWS2

P4 HWS3

P4 HW$4
NAME_WCS1
NAME_WCS$2
NAME_WCS$3
NAME_WC$4

-2.15
-0.83
-0.09
0.08
0.35
-1.45
-0.99
-0.82
-0.54
-2.62
-2.16
0.05
0.30
-2.47
-2.10
0.07
0.33
-2.62
-2.16
0.15
0.36
-2.47
-2.10
0.12
0.37
-0.58
-0.38
0.43
0.55

0.15
0.07
0.06
0.06
0.06
0.16
0.13
0.12
0.11
0.24
0.15
0.06
0.06
0.21
0.14
0.06
0.06
0.24
0.15
0.06
0.06
0.21
0.14
0.06
0.06
0.06
0.06
0.06
0.06

-14.38
-12.31
-1.52
1.33
5.78
-9.03
-7.66
-6.74
-4.77
-10.86
-14.43
0.80
4.95
-12.03
-14.77
1.18
5.51
-10.86
-14.43
2.50
5.98
-12.03
-14.77
1.94
6.07
-9.32
-6.27
7.11
8.86

0.00
0.00
0.13
0.18
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.42
0.00
0.00
0.00
0.24
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.05
0.00
0.00
0.00
0.00
0.00
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NAME_WC$5
SAD WC$1
SAD WC$2
SAD_WC$3
SAD WC$4
SAD WC$5
HUG WC$1
HUG WC$2
HUG_WC$3
HUG WC$4
HUG WCS$5

LIP WCS$1
LIP WC$2
LIP WC$3
LIP WC$4
LIP WC$5
P1_WCS$1
Pl _WCS$2
P2 WCS$1
P2 WCS$2
P2 WC$3
P2 WC$4
P3 WCS1
P3 WCS$2
P3_WC$3
P4 WCS1
P4 WCS$2
P4 WC$3
SAD SP$1

1.02
0.25
0.43
1.39
1.89
2.37
0.27
0.45
1.43
1.89
2.61
-0.61
-0.30
0.72
1.35
2.18
0.31
0.59
0.27
0.61
2.62
2.85
0.36
0.64
2.62
0.38
0.63
2.62
0.64

0.07
0.06
0.06
0.09
0.12
0.18
0.06
0.06
0.09
0.12
0.24
0.12
0.11
0.12
0.15
0.28
0.06
0.06
0.06
0.06
0.24
0.32
0.06
0.06
0.24
0.06
0.06
0.24
0.11

14.27
4.21
7.02

16.23

15.81

12.86
4.46
7.28

16.28

15.77

10.83

-5.28

-2.74
6.10
8.89
7.86
5.10
9.38
4.52
9.64

10.86
8.94
5.94

10.02

10.85
6.22
9.93

10.85
5.93

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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SAD_SP$2 1.05 0.12 8.55 0.00
SAD SP$3 1.52 0.16 9.76 0.00
HUG_SP$1 0.57 0.11 5.40 0.00
HUG_SP$2 1.32 0.14 9.61 0.00
HUG_SP$3 1.78 0.18 9.72 0.00
LIP_SP$1 0.21 0.13 1.63 0.10
LIP_SP$2 0.97 0.15 6.36 0.00
LIP_SP$3 1.73 0.23 7.56 0.00
P1_SP$1 1.06 0.12 8.98 0.00
P1_SP$2 1.44 0.14 10.14 0.00
P1_SP$3 2.52 0.35 7.20 0.00
P2 SP$1 0.96 0.12 8.31 0.00
P2 SP$2 1.38 0.14 9.87 0.00
P2 SP$3 2.10 0.23 9.00 0.00
P3 SP$1 1.04 0.12 8.61 0.00
P3_SP$2 1.54 0.16 9.89 0.00
P3 SP$3 2.50 0.35 7.08 0.00
P4 SP$1 1.01 0.12 8.43 0.00
P4 SP$2 1.40 0.14 9.73 0.00
P4 SP$3 2.24 0.27 8.26 0.00
Variances
Name 1.00 0.00 999.00 999.00
Letter 1.00 0.00 999.00 999.00
Spell 1.00 0.00 999.00 999.00
Story 1.00 0.00 999.00 999.00
Handwriting 1.00 0.00 999.00 999.00
Spelling 1.00 0.00 999.00 999.00
Composing 1.00 0.00 999.00 999.00
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Residual Variances

Pl PRE
P2 PRE
P3_PRE
P4 PRE
P1 _POST
P2 POST
P3 POST
P4 POST

0.55
0.42
0.49
0.46
0.40
0.37
0.33
0.42

0.05
0.03
0.03
0.03
0.03
0.03
0.04
0.04

11.66
14.43
18.06
17.19
12.33
11.02

8.92
12.13

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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