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ABSTRACT 

WRITING ASSESSMENT IN MIDDLE SCHOOL STUDENTS: ANALYZING SPELLING 
WITHIN A MULTIDIMENSIONAL LANGUAGE FRAMEWORK 

 
By 

Lake Eiseler Sweet 

 Although producing quality written expression is a vital skill, many students in the 

United States struggle to produce proficient written language. There are many academic and 

career outcomes related to the ability to produce written expression, yet many schools lack 

formalized writing assessment and instruction. As such, many questions remain related to 

individual differences in writing ability and best practices in assessment and instruction.  

To answer these questions, it is necessary to establish a model of written expression and 

what specific variables exist within the model to be used to assess written language. Modern 

writing assessment theory uses levels of language as a framework with commonly assessed 

dimensions of accuracy, complexity and productivity. This framework has yet to be firmly 

established in the literature, and the variables included in each level are just beginning to be 

explored. One salient variable in writing research, assessment and instruction is spelling ability, 

and how this ability may influence the production of written language. 

This study furthers the work by Wilson et al. (2017), Troia and colleagues (2019) and 

many others (e.g., Berninger et al., 2006; Flower & Hayes, 1981) with the ultimate goal of 

developing a model of written language to guide assessment and instruction in schools. 

Specifically, data were drawn from Truckenmiller and colleagues (2020) study piloting a writing 

assessment tool, Writing Architect, which sampled 526 students from third to eight grades; this 

study used sixth, seventh and eighth grades with a resulting sample size of 290 students.   



 
 
 
 
 

 

Results indicated spelling was a significant predictor of writing quality, in that better 

spelling indicated better writing quality. The same was true for text. For the sentence-level 

variable, a higher score indicated worse writing quality in a significant way. The word variable 

did not significantly predict writing quality in the model. The significant interaction between 

spelling and text variables suggests that the effect of text on writing quality is even higher when 

spelling ability is also high. 

Findings highlight the importance of writing and spelling instruction in school. The 

findings for this age group help identify how writing abilities may change over the trajectory of 

development and vary individually. Additionally, this analysis echoes the call for further 

research to establish variables for automated writing assessment. 
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CHAPTER ONE: INTRODUCTION 

Producing quality written expression is a vital skill for students in the 21st century. To 

succeed in elementary, middle, high school and careers, the ability to express thoughts through 

writing is vital. Communicating through written expression, critical in all stages of life, is 

important for social, cultural and academic pursuits (Graham, 2006).  Writing is used to 

influence others, communicate ideas and learn (Graham, Gillespie & McKeown, 2013). Writing 

is crucial in the development of other academic skills, especially reading (Graham & Hebert, 

2011). 

Outcomes related to written expression include grade retention, standardized assessment 

success and graduation (Jenkins et al., 2004). However, according to the National Assessment of 

Educational Progress, about 25% of students score at the proficient level in writing assessment 

(2011). Beyond this, many schools lack formalized writing assessments and interventions to 

address this established need. With the increased focus on supports, interventions and 

individualized instruction in the current educational climate, the question remains: why are so 

many students still failing to write proficiently? And how can we accurately assess the areas in 

which they struggle for targeted instruction and intervention? 

Understanding why and how students differ in their writing abilities is an important first 

step to addressing these issues. Researchers need to find variables and measures that differentiate 

good and poor writers to begin to understand what is constraining the writing ability of some 

students. To do so, there first must be an understanding of the different components of written 

language and how they interact to influence writing quality. Beyond research to guide 

understanding of why students struggle to write, evidence-based interventions in writing also 

depend on detailed analysis of written work.  
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Assessment of writing is problematic on many fronts. Even if there were a universally 

used writing assessment, teachers struggle with finding the time to provide qualitative or 

quantitative assessment of written samples for students. Innovations in technology have allowed 

for new types and levels of analysis of written language. With new advances in computational 

software, samples of written language can be analyzed for hundreds of variables at word, 

sentence and text-level with ease. However, understanding which of these variables are 

meaningful for models of writing influencing instruction and intervention is not yet established.  

Assessment in writing today is often based on the writing theory, which generally 

includes the relations between transcription, cognitive skills, text generation and working 

memory (e.g., Berninger et al., 1996). However, more work is needed to understand the 

interaction of the variables within the model and their influence on writing quality. Further, this 

model has not been studied at all developmental levels with consideration for variation within 

individuals.  

A recent article by Wilson and colleagues (2017) analyzed how different variables from 

online text analysis software fit into a framework incorporating different levels of language, and 

how this model predicted writing outcomes for students. Results of this study were promising in 

terms of providing fast, meaningful analysis to guide instruction and intervention in student 

writing. However, more work analyzing these variables and their fit into a model of writing to 

guide assessment is necessary. Building on the work by Wilson et al., (2017) Troia and 

colleagues (2019) analyzed the same levels of language, adding commonly assessed dimensions 

of language (accuracy, complexity, productivity) to make a 3x3 matrix of areas of written 

expression for analysis. The Troia et al. (2019) work to establish a model and the interaction of 
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levels and dimensions of language has the potential to transform how writing is assessed and 

instructed in schools.  

This study aims to further the work by Wilson et al. (2017) , Troia and colleagues (2019) 

and many others (e.g., Berninger et al., 2006; Flower & Hayes, 1981) with the ultimate goal of 

developing a model of written language to guide assessment and instruction in schools. An 

evidence-based model of the levels of language is important to establish to understand why 

students struggle with writing, in what specific ways they struggle, and to monitor their growth 

in writing.  

Specifically, this study will look at the influence of spelling on writing quality overall 

and at specific levels of language. This study aims to identify to what extent spelling blocks or 

assists the development of components of writing. By understanding the role of spelling in 

language development, we can understand how to intervene in spelling to improve written 

language abilities in students. The ultimate goal of this study is to further the model of the 

components of written language and how they interact with each other to create effective, 

efficient assessment and intervention of writing.   

 The outcomes of interest in this study are overall writing quality, with a focus on the 

complexity of word-, sentence- and text-level variables of complexity. A major goal of the study 

is a specific analysis of the role of spelling ability and its interaction with all levels of the model. 

Covariates included in the model include special education status, gender, grade level and 

race/ethnicity.  

 

  



 
 

 
4 
 
 
 

 

CHAPTER TWO: LITERATURE REVIEW 

Model of Written Language: Theory 

To lay a foundation for empirical research on writing theory, it is important to understand 

how modern writing theory came to be. In this aim, it is also important to understand how certain 

variables within the theory have shifted and changed over time. An exploration of major theories 

of written expression leads to a more complete picture of the components of modern writing 

theory that are to be tested in this study: specifically, the different levels of language within 

theories, the performance dimensions of written language commonly assessed and specifically, 

spelling. Establishing these components and the reasons they are included in theories of written 

language will lead to a clearer understanding of why language is assessed the way it is, and why 

it is important to understand the relationships between these variables with the ultimate goal of a 

better way to assess written language. 

There are many theories explaining the writing process and the individual components 

and skills necessary to write. Pre-1980, these theories mainly focused on the sequential stages of 

writing such as planning, drafting and revising (e.g., Ashbaugh, 1921, Littwin, 1935, Crowley, 

1977). In 1981, Flower and Hayes published a capacity theory of writing, focusing on the 

cognitive processes involved in writing versus the stages of the process. In 1982, Berninger and 

Garvey published an article that introduced the different levels of language in writing, guiding an 

understanding of both the development of written ability and how to assess written language. 

These theories together inform our understanding of written expression and writing assessment 

today. 

Flower and Hayes (1981) published one of the first widely accepted theories of writing 

that included cognitive components and focused on the process of writing instead of the finished 
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writing product. This theory focused on planning, translating and reviewing as the three main 

components in the cognitive process of writing. Hayes and Flower (1981) posited that writing is 

made up of distinct cognitive processes, and propose a model explaining this instead of the 

existing stage model of writing (see Figure 1.). Text generation (planning), according to Flower 

and Hayes (1981) involves coming up with ideas and translating these ideas into language. 

Transcription (translating) involves translating language into writing (typing or handwriting). 

They also put forth the idea that these components are organized in a hierarchical manner, and 

that the activity is goal-directed. 

Figure 1. 

Flower and Hayes (1996) Model of Writing 

 

Frameworks exploring levels of language go back as far as the early 1980s as well, with 

work by Berninger and Garvey in 1982. Their work began to quantitatively analyze oral 



 
 

 
6 
 
 
 

 

communication between children. This in-depth examination of language structure, grammar and 

syntax was the beginning of much work by Berninger and colleagues on the understanding of the 

structure of different levels of language instead of just language as a whole. 

Juel, Griffith, and Gough (1986) tested a simple view of reading and writing theory (see 

Figure 2., below). In their longitudinal analysis, the authors examined many different levels of 

language and components of writing, including phonemic awareness, spelling, lexical 

knowledge, ideation and story writing. Their theory importantly considered the lower level skills 

necessary to spell, and how spelling, in turn, influences writing quality. These authors laid a 

foundation for understanding the role of spelling in writing, and how this skill may facilitate or 

hinder the development of other writing skills.  

Figure 2. 

Juel et al. (1986) Model of Literacy Acquisition 
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In later work, Juel (1988) introduced the most simplified model of writing, on which 

most later models of writing are based. This model includes the components of spelling and 

ideation (generating/developing and communicating ideas). All later models feature spelling and 

ideation prominently, with or without other processes that are associated with these skills. 

However, again, more research is needed to quantify the relationship between these important 

variables.  

Many other researchers have added to the components and skills involved in the writing 

process. Whitaker, Berninger, Johnston and Swanson (1994) expanded on earlier theories such as 

Juel’s 1988 simple view of writing and added levels of language in the ideation component of the 

theory. These levels of ideation include word, sentence and text (paragraph). The levels of 

language framework also had roots in work by Durst and Newell (1989) and van Dijk and 

Kiptsch (1983) and others, who introduced and conceptualized the different levels of language, 

and began the work of empirical research on these processes.  

The levels of language are critical in writing assessment, allowing for an understanding 

of how different skills develop and interact in individuals in prediction of written ability. 

However, work is needed beyond establishing the existence of different levels of language as 

discrete variables. How do these levels vary in individual ability, and how can this be measured? 

How do these levels interact in their prediction of writing quality? And what other variables 

influence the development and interaction of the levels of language? 

McCutchen (1996) introduced theory that focused on the variable of working memory in 

the writing process, especially as it had been applied to reading research. McCutchen also 

applied established reading theory to writing and the writing process. Processing and storage 

capacity were of specific importance to the theory, which she examined in relation to Flower and 
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Hayes components of writing. McCutchen argued for a capacity theory of writing, where 

different components of writing use cognitive resources, and where lower and higher-level 

processes compete in complex ways for these resources, influencing writing quality. McCutchen 

used research on working memory and reading, and current theories of writing, and attempts to 

combine the two.  

McCutchen also introduced the idea of the competition between different components of 

writing and begins to think about the ways in which these components interact according to a 

capacity theory to influence writing quality. Understanding why different levels of language may 

exert influence over other levels has foundations in capacity theory. This theory was influential 

in understanding why children were not able to cognitively operate all of the skills necessary for 

writing at once. The cognitive capacity was a limiting factor in writing ability. However, how 

exactly this capacity functioned and how the skills competed for the cognitive resources was not 

established in the original theory and has yet to be firmly established. 

Figure 3. 

Berninger & Amtmann (2002) Simple View of Writing  

 

In later work, Berninger and colleagues (2002) investigated a simple view of writing in 

third grade students (see Figure 3., above). The simple view of writing in its simplest form, is 
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broken down into the components of transcription and ideation. Transcription includes the 

mechanics and conventions of written language (handwriting, grammar, etc.), whereas ideation 

includes planning to write, drafts, word level complexity, and structure. Specifically, their 

experimental study focused on struggling writers and investigated instructional practices. Their 

study was based on theories that spelling (a transcription skill) may cause struggles in writing or 

alternately, planning, text generating, reviewing, and revising may cause struggles. The sample 

included 96 third grade students who met certain inclusion criteria (including verbal IQ within 

the average range) were randomly assigned to one of the four groups. The three treatment groups 

had instructional components related to the theory described above. Assessments administered 

following treatment included handwriting automaticity, normed measure of spelling, spelling 

inventory, compositional fluency and compositional quality.  

The authors found that for children in the treatment conditions for spelling and quality of 

writing, explicit instruction increased the children’s skills in the areas in which they were 

instructed, and that composition training increased writing quality. This study was important for 

understanding how separate skills involved in the writing process may develop in different 

individuals. The paper by Berninger and colleagues was based on Berninger’s simple view of 

composing (Berninger, 2000), which the author states is based on cognitive, developmental, 

neuropsychological and educational research. It posits that writing is based on a triangle of 

transcription, self-regulation of executive function, and text generation (at the top of the triangle, 

see Figure 3.).  

If transcription skills are automatic, more working memory is available for higher level 

skills (text generation). This leads directly to Kim and colleagues (2018) investigation of text 

generation (fluency). Berninger also mentions in the article that in the theory, executive function 
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is involved in processes like goal setting, planning, reviewing and revising, which is traced 

directly to the McCutchen (1996) paper introducing capacity theory. 

Figure 4. 

Berninger et al. (2006) Not so Simple View of Writing 

 

 In further work by Hayes and Berninger (2014), the authors offer an integrated, cognitive 

theory based on empirical research (see Figure 4.). The theory attempts to take cognitive theories 

and apply them to writing specifically to inform a cognitive theory of writing. The theory 

includes a developmental perspective of the development of writing abilities in children. The 

authors put forth the integration of three levels of writing production: resource, process and 

control (Hayes & Berninger, 2014). At the resource level, cognitive processes such as attention, 

long-term and working memory and reading ability are included. At the process level, the task 

environment interacts with components of the writing process. At the control level, planning and 

schemas and task initiation operate. These levels are integrated in skilled writers (usually 

typically developing, older children), and prior to integration, writing is constrained by 

whichever level takes the most processing (Hayes & Berninger, 2014). Text generation, 

including the components of proposing, transcription, translation and evaluation constrains 
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writing ability/quality until 5th grade, according to the model (Hayes & Berninger, 2014). In the 

intermediate grades, the processes mature and become automated (requiring fewer resources). 

Kim and colleagues (2018) operationalize the components of writing included in their 

theory: transcription, text generation and writing fluency. Transcription was defined as encoding 

sounds into print and includes handwriting and spelling. Text generation was operationalized as 

generating ideas and encoding ideas at word, sentence and text level as oral language skills.  

Previous models had incorporated text generation and transcription, but, according to 

Kim and colleagues (2018), the previous models had failed to consider the influence of writing 

fluency. Writing fluency was defined as automaticity in writing and occurs at the word, sentence 

and text level. Kim et al. (2018) tested this model that incorporated writing fluency along with 

text generation and transcription in prediction of overall writing quality. Writing fluency was 

measured using the percentage of correct writing sequences in written text within a certain period 

of time (e.g., five minutes). The authors hypothesized fluency would mediate the effects of 

transcription and text generation in their prediction of writing quality for second and third grade 

students.  

Finally, the authors hypothesized that the relationships between these components would 

change with the individual’s development of the individual skills. Younger children would be 

constrained by transcription skills, which would result in a weaker relationship between text 

generation and fluency. The authors also theorized that fluency would be more strongly related 

to writing quality as skills develop.  

Data analysis was completed using confirmatory factor analysis and structural equation 

modeling. Results from a multi-group structural equation model indicated handwriting fluency 

was related to text writing fluency and spelling was related to text writing fluency for second 
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graders; oral language was not related to fluency, nor was the outcome of writing quality. For 

third grade students, and writing fluency and spelling were related to fluency, as was oral 

language. Oral language, handwriting fluency, and text writing fluency were related to writing 

quality.  

This study importantly uses empirical research to attempt to understand the way many 

skills interact in their prediction of writing quality. It is an excellent example of the current 

exploration of how different components of written language interact in their prediction of 

writing quality, with consideration of individual differences. The study considers different 

components of written language, such as fluency and spelling ability and examines how they 

change in relation to each other, other abilities involved in written expression and overall writing 

quality. However, the study focuses specifically on one age group, and research needs to further 

this understanding by examining all ages or conducting longitudinal studies of written language 

development. 

The study by Kim and colleagues (2017) is an example of empirical research 

investigating a modern theory of writing. An understanding of writing theory allows for ideas of 

how different skills and components must be developed to produce written language. While 

overall quality of written expression is important, understanding how these skills and processes 

interact with each other and with overall quality is crucial, and this study is a step in the direction 

of quantifying variables in modern writing theory. This modern theory, explained below, is also 

the basis for the current study, which aims to expand the quantitative understanding of the 

components of writing theory and their interactions with each other. First, a summary of modern 

writing theory is necessary. 
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Modern Writing Theory 

The modern theory of writing used in this study continues to be based heavily on the 

seminal work of Juel in 1988. This simplified model of writing that includes spelling and 

ideation heavily influenced all later writing models, whether they included additional skills and 

components or not. Models following Juel’s simple view of writing (1988) often broke ideation 

into different levels of language (word, sentence and text). The levels of language are a common 

component of many of the theories of written language throughout history Abbott, Berninger, & 

Fayol, 2010; Hayes & Berninger, 2014. This hierarchical framework is useful for evaluating 

writing performance but has limited support in terms of empirical research (Troia et al., 2019).  

Each of these levels of language is also multidimensional and includes productivity, 

accuracy and complexity of language (e.g., Troia et al., 2019). These performance dimensions 

are commonly used to guide the assessment of written language (Troia et al., 2019). Productivity 

involves quantitative measures such as number of words written, words written in time 

constraints and diversity of words written. Accuracy includes measures of spelling and grammar. 

Complexity of written language involves word choice, sentence structure and length, and 

semantic and content analysis of paragraphs. These variables, productivity, accuracy and 

complexity, are woven throughout the history of the theories of written language. These 

performance dimensions are common in assessing writing as well as foci of interventions.  

Accuracy of Written Language 

Accuracy of written language is a dimension of performance that measures skills such as 

spelling of words, capitalization, grammar, and punctuation. These conventions are important to 

convey ideas clearly and are also related to overall quality of writing in children (Olinghouse, 

2008). Previous research indicates children who struggle with mastery of language because of 
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disability struggle with accuracy (Gillam & Jonston, 1992). The ability to produce accurate 

written language also interacts with the other dimensions in its prediction of writing quality. 

Productivity of Written Language 

 Measures of productivity in the levels of language framework include things like correct 

word sequences, word count, fluency (words written in a time constraint), and number of T-units 

(independent clauses). Research on productivity of written language has found individual 

differences in these measures related to grade level and writing ability. This was summarized by 

Troia and colleagues (2019) as older and more skilled writers produce more written language.  

Complexity of Written Language 

Word-level complexity involves vocabulary and word choice in writing (National 

Assessment Governing Board, 2010). A higher word-level complexity in a writing sample 

depends on many variables, including motor skills, phonological skills, vocabulary knowledge 

(Dockrell et al., 2009). Sentence-level complexity involves syntactical, mechanical and 

grammatical choices (National Assessment Governing Board, 2010). Text-level complexity of 

written language includes measures of organization, cohesion and development of ideas. As with 

other performance dimensions, complexity measures have been correlated with better writing 

skill and age (e.g., Beers & Nagy, 2009).  

Summarized Modern Theory 

Historically, many theories have built upon each other to bring us to the way we view 

writing today: a modern writing model that includes cognitive processes and resources, 

interacting with each other in complex ways to produce written language. Importantly all 

theories since Juel’s simple view of writing in 1988 have included the processes of spelling and 

ideation. Ideation (or generating, developing and communicating ideas) can be viewed has 
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including different levels: the word, sentence and text levels, which are useful for assessment and 

intervention. Beyond these levels, written language can also be quantified in different ways in 

terms of productivity, accuracy and complexity: the performance dimensions of written 

language. 

The majority of writing research focuses on the writing process, and not on the levels of 

language involved in the ability to produce writing (Abbot, Berninger and Fayol, 2010). This 

framework of the levels of language is helpful for understanding writing assessment, instruction 

and intervention. Although grounded in writing theory, research on this framework is still 

developing (Kim et al., 2019, Troia et al., 2019; Wilson et al. 2017).  

Troia and colleagues published a 3x3 matrix in 2019 that combined the levels of language 

frameworks with the commonly assessed components of written language: productivity, 

accuracy and complexity. Using this framework, Troia et al. (2019) analyzed student written 

work. This built on work by Wilson and colleagues (2017) that analyzed complexity at the word, 

sentence and text level in written expression. Troia and colleagues (2019) found differences in 

performance across grade and writing ability for the variables at different levels of language.  

Their results (see Figure 5.) indicated certain variables predicted writing quality in their 

sample, and also revealed which variables differed by grade level and by ability level. Troia and 

colleagues (2019) found that overall, type-token ratio (total number of unique words divided by 

total number of words) for content words, total words written, narrativity (the degree of word 

familiarity, similarity, simplicity and cohesion represent narrative structure; Troia et al., 2019), 

percent word accuracy (total number of errors in capitalization and spelling divided by total 

words), percent grammatical sentences, mean punctuation errors per sentence and handwriting 

style (evaluated using four categories- manuscript only, mostly manuscript, mostly cursive or 
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cursive only) were all significant predictors of narrative quality. Further analysis revealed type-

token ratio of content words, total words written, mean textual lexical diversity (average length 

of word strings that maintain a certain level of lexical diversity, a measure of complexity of text; 

Troia et al., 2019), mean syllables per word, mean content word frequency, narrativity, percent 

word accuracy, mean punctuation errors per sentence, handwriting style and process use 

(evaluation of student work for evidence of using a writing process) all had grade level changes 

in variables. Finally, variables that differentiated between poor and good writers included type-

token ratio of content words, total words written, mean textual lexical diversity, mean content 

word frequency, mean words per sentence, percent word accuracy, percent grammatical 

sentences, handwriting style and process use. 

The results from Troia et al.’s (2019) study indicate many factors vary at individual, 

grade and ability levels, and variables at different levels of language and dimensions of discourse 

influence writing quality. However, the ways these variables interact in their prediction of 

writing quality needs to be further fleshed out to develop a solid model. Additionally, some 

results are confounding, and need to be assessed in more samples to apply the results to a 

population. 

Table 1. 

Significant Predictors of Narrative Quality 

  Word Sentence Text 

Productivity Type-token 
ratio for content 
words 

 Total words written 

Accuracy Percent word 
accuracy 

Grammatical sentences, 
mean punctuation errors 

 

Complexity   Incidence of connectives 
narrativity 
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Troia and colleagues’ 2019 work is important in establishing some quantitative levels for 

how these variables interact in a model of written language. The study used a sample of 362 

fourth through sixth grade students from schools in the Midwest. The majority of participants 

(63%) were white (8% African American, 6% Latino/a, 5% Native American, 1.5% Asian 

American, 15.5% other/multiethnic students; Troia et al., 2019). This work can be expanded 

upon by examining other grade levels, inclusion of students from diverse backgrounds and 

examination of ability levels.  

As seen through the review of literature, much work has been done recently in the 

detailed analysis of the components of language, moving toward more comprehensive and 

informative assessment. However, much work is still needed to understand how the identified 

components of writing interact in individuals. A modern approach to assessing writing, based on 

automated, evidence-based tools is the next frontier in writing research and instruction. 

Also, in an effort to move forward the literature on this model of writing, this study aims 

to add a specific analysis of a writing skill, spelling. Analyzing spelling specifically and how it 

constrains other skills in the model in their prediction of writing quality is meaningful for 

understanding the model overall. Spelling is a skill taught in classrooms and has been found to 

influence writing in students, but the specific way in which it operates needs further examination. 

Spelling 

Specifically, this study aims to examine a word-level, performance dimension of 

accuracy: spelling. The study is specifically examining how spelling constrains the complexity of 

other levels of language in their prediction of writing quality. Understanding the role of spelling 

in this model has potential for improving the assessment of written language and for designing 

targeted writing intervention. 
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Understanding how spelling ability influences the levels of language and their prediction 

of writing quality is meaningful for instruction and intervention. Previous research on spelling 

ability has identified some patterns in children’s spelling and its relationship to writing ability. 

Students with greater spelling skills take more changes; on the opposite end of the spectrum, 

students who struggle to spell get stuck on spelling words correctly and don’t engage in higher 

order cognitive processes (i.e., those involved in sentence and text levels of writing) (Beers & 

Nagy, 2009). Understanding this relation between spelling and the hierarchical word, sentence 

and text levels of language illustrates how spelling ability can constrain what children choose to 

write.  

Further, research has identified spelling as variable that constrains writing quality in 

many ways. Spelling ability constrains text production (speed) and the quality of text produced 

when children were asked to write, but not when they were asked to dictate a text (Sumner, 

Connelly, & Barnett, 2014). In studies of text production, children were found to be slower in 

producing text at the word and sentence level when they had lower spelling abilities (Sumner, 

Connelly, & Barnett, 2013). Other research has expanded on this correlation, finding kids who 

often know word is spelled incorrectly often fail to move past trying to spell the word. Because 

of this, they do not engage in higher order cognitive processes necessary to produce written 

language (Beers & Nagy, 2009). 

In one of the only studies on the levels of language framework in writing, Abbott, 

Berninger and Fayol (2010) found that individual differences in spelling accounted for unique 

variance in both word-level spelling and text-level composition in all grades included in the 

study (first through seventh). The authors interpreted this significant finding as individuals with 

better spelling skills were more likely to translate the ideas into words and the words into written 



 
 

 
19 
 
 
 

 

text. Alternately, the authors suggested an explanation related to working memory; word-level 

working memory is related to all writing skills and spelling at these grades. The authors went on 

to note that the relation between text-level language and spelling indicated these skills develop 

concurrently, especially during middle school. The relation found between spelling and text-level 

writing also led the authors to hypothesize a possible top-down interrelation between the 

variables.  

 Abbot, Berninger and Fayol (2011) also found that spelling was the most stable skill 

across grade levels of the writing-related skills they examined. The authors used this finding to 

argue for the significance of spelling in children’s writing education, as their results also 

indicated spelling was significantly related to other writing skills. However, in their literature 

review, they identified a lack of strategic, consistent spelling instruction in classrooms across the 

country (Abbott et al., 2010).   

Clearly, spelling influences the production of written language. However, some studies 

indicate it influences the word-level of language, some indicate the sentence-level, some indicate 

the text-level, and some indicate multiple levels. There is no consensus on how spelling 

influences written language, which levels it influences most, or how it specifically influences 

written language for different individuals. This relation is clearly complex and has potential to 

inform writing instruction and assessment.  

Writing Assessment 

 This empirical research aims to forward the literature by providing a quantitative analysis 

of the ways components of writing interact. Examination of writing theory leads to a clearer 

picture of what variables should be assessed in writing assessment and why they are important. 

Understanding how variables in writing theory interact with each other in practice can 
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revolutionize the way educators assess and intervene in writing and spelling. The next important 

question is, how are these variables assessed in modern writing assessment? And what are the 

needs that still exist in assessing writing? The first step in doing so is understanding the current 

status of writing assessment. 

Writing is difficult to assess for many reasons. First, assessing writing in a standardized 

way is problematic because of a lack of standardized variables to be measured, and a lack of 

agreement on variables for overall measures of quality. Second, there is a lack of standardized 

assessments that measure both overall writing quality and the minute variables of the different 

levels of language that would be informative to guiding instruction and intervention.  

The approaches to writing assessment have changed much in recent years as writing 

research has advanced. Trait rubrics have been commonly used in writing assessment, asking 

evaluators to score writing samples on a certain number of traits of writing such as 6 + 1 Traits 

of Writing (Culham, 2003). However, research has indicated these trait rubrics may not be the 

most accurate or meaningful measure for assessing writing. For example, the traits share 

variance (Troia et al., 2015), indicating the scores for each trait would not provide information to 

guide intervention or instruction. That the traits in the rubrics share variance indicates they may 

not be measuring separate constructs, and therefore may not be providing meaningful 

information on distinct skills or variables in the student’s writing. Further, according to Troia and 

colleagues (2019), scoring writing with trait rubrics can be intensive in terms of time and money.  

One common method of writing assessment, using formative feedback, seems to be 

beneficial to developing writing skills (Graham et al., 2007). Formative assessment is providing 

qualitative and quantitative feedback that is designed to improve student writing. Commonly 

referred to in practice as ‘assessment FOR learning’, formative assessments include collecting 
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data on student learning, interpreting and using it to guide instruction (William, 2006). Types of 

formative assessments for writing include feedback from teachers, computer software, scoring 

rubrics and self-assessments (Graham et al., 2007).  

The evidence for the effectiveness of these types of assessments varies widely (Graham 

et al., 2015). The benefit of formative assessment varies by the type used, and the downside is 

the time necessary to collect the data necessary to provide meaningful feedback. Some types of 

formative assessment are more labor intensive then others, but also more effective at promoting 

skills in students. Other types of formative assessment are not valid/reliable and are too 

dependent on individual judgement. For example, a subjective rubric, teacher feedback or self-

assessment may not be a reliable or valid source of feedback. 

A real need for educators and students is less labor-intensive way for teachers to assess 

written expression and provide specific feedback. This feedback, in turn, can lead to specific 

instruction and intervention. Automated tools for assessing writing would allow this, but 

researchers first need to establish which components of writing are meaningful for identifying 

struggling writers and for intervention. 

Coh-Metrix 

Advanced in technology and models of writing assessment have led to the development 

of software designed to analyze different components of written language. Coh-Metrix is an 

online software used to analyze written (typed) text at the word-, sentence- and text levels using 

200 measures of cohesion, language and readability (Graesser et al., 2004). Coh-Metrix was 

developed to evaluate texts for use in schools. Texts used in all levels of education are 

commonly assessed using readability formulas, which use word and sentence length to evaluate 

text. However, these readability formulas are thought to be too simplistic in their analysis of text 
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and are often misused and misunderstood both by text manufacturers and consumers (Graesser et 

al., 2004). These identified issues in analyzing text led the developers of Coh-Metrix to develop 

a more sophisticated, hyper-detailed way to analyze text.  

Another benefit of systems such as Coh-Metrix is the potential to address many needs in 

writing assessment. The ease and speed of use allow fast, detailed analysis of any type of written 

expression, including that produced by students, thanks to its easy to input web interface. 

However, the software generates a mass of data that is not in and of itself meaningful to 

instruction, including 50 types of cohesion relations and more than 200 types of language, text 

and readability variables (Graesser et al., 2004). The multitude of data generated by Coh-Metrix 

does not translate easily into data teachers can use to understand student proficiency in writing 

compared to state standards or student progress in specific writing skills found in most writing 

theory.   

Writing Architect 

Additionally, tools like the Writing Architect (Truckenmiller et al., 2020) have been 

developed, a software interface that includes the assessment and analysis of written language. In 

the software interface, students read a prompt and then respond to the prompt. The web interface 

captures the students’ responses automatically at three, seven and 15 minutes. The software uses 

trained researchers and assistants to score written samples from students. Scorers are instructed 

to evaluate written language using correct minus incorrect writing sequences (CIWS), and essay 

quality using a measure was based on the Smarter Balanced Assessment Consortium writing 

rubric (2014) and revised by an expert writing panel. The software captures measures of 

paragraph typing fluency (characters typed correctly in 90 seconds), a task outside of the prompt 

response. 
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Research on Writing Architect has only recently been published as the software itself is 

newly developed, but the results of the research have been meaningful (Truckenmiller et al., 

2020). A study published in 2020 indicated Writing Architect scores of writing fluency predicted 

70% to 95% of the variance in writing achievement in middle school students and 31% of the 

variance in third grade students (Truckenmiller et al., 2020). This study is important in 

establishing Writing Architect as a tool for assessment and progress monitoring in schools, but 

the measure needs further validation and correlation to other established measures.  

This study aims to use these two assessment tools, Coh-Metrix and Writing Architect, 

along with other established measures to further the understanding of the quantifiable relations 

between variables commonly used in writing assessment. Specifically, Writing Architect and 

Coh-Metrix variables will be used together to analyze a model of interaction with levels of 

language and the dimensions of performance of writing. Along with analyzing the variables from 

these tools, many other factors influencing the development of writing skills in individuals will 

be considered.  

Factors Influencing Writing Development (Variables Controlled for in Current Study) 

Why do students differ in their ability to write? Along with understanding the 

components of writing and how they interact to influence writing quality for a typical student, a 

model of writing needs to incorporate how individual difference influence these interactions. 

Gender, race, socioeconomic status, age, and special education eligibility are individual level 

variables that may influence the way the levels of language interact in predicting writing quality. 

Most importantly, identifying the malleable variables suitable for intervention is an important 

goal of this work. But first, individual differences within the student are also meaningful for 

establishing a model for evaluating writing, and for designing instruction and intervention. 
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Grade Level/Age  

 Previous sections have highlighted the importance of word- and sentence- level skills like 

vocabulary and syntax use in overall writing ability. The importance of these skills has been 

established through theory (e.g., Flower & Hayes, 1981, Scardamalia & Bereiter, 1987) and 

empirical research. Such empirical research has established that these skills do change over the 

course of a student’s academic career (e.g., Olinghouse & Leaird, 2009, Troia et al., 2019 

However, to design meaningful writing instruction with these skills in mind, a developmental 

trajectory aligned with grade levels must be established.  

As stated previously, research in writing has found older students used more diverse 

vocabulary, with use of less frequent and longer words (Olinghouse & Leaird, 2009). In a study 

of narrative text writing in fourth, fifth and sixth grade students, word accuracy (measured using 

errors in capitalization and spelling) and word productivity (measured using the ratio of number 

of different words to total number of words) were significant predictors of narrative quality, 

differentiated good and poor writers, and had observable grade level changes between fourth, 

fifth and sixth grade students (Troia et al., 2019).  

Although the development of many components of writing can follow a developmental 

trajectory, Troia and colleagues (2019) noted that younger students had fewer errors in 

capitalization and spelling, but more errors in punctuation. The authors interpreted these findings 

as younger students struggling with punctuation and choosing to use fewer challenging words in 

terms of spelling and capitalization. The authors found further confirmation for this 

interpretation with the results of shorter word length and less lexical complexity in younger 

students.  



 
 

 
25 
 
 
 

 

In terms of syntax, in the study investigating levels of language in written assessment by 

Troia and colleagues (2019), the authors identified sentence-level predictors of writing quality in 

narrative text for fourth, fifth and sixth grade students. In this study, some measures of syntax 

did not change in a significant way between grade levels, while others had linear changes, and 

others followed a non-linear trajectory. Such findings illustrate the need for a better 

developmental understanding of syntax across grade-levels.  

Ability Level 

 Understanding how a writer’s overall ability interacts with indices of word- and sentence-

level language ability is also important for designing instruction. Available theories (e.g., Flower 

& Hayes, 1981) seem to suggest poor and good writers would differ in their word- and sentence-

level language abilities. Indeed, research has illustrated that writers without learning disabilities 

(who scored better in measures of overall writing ability) had higher scores than writers with 

learning disabilities in productivity, sentence complexity and lexical diversity (Koutsoftas & 

Gray, 2012). In a similar study, children without learning disabilities scored better in cohesion (a 

measure of lexical continuity) than children with learning disabilities (Koutsoftas & Petersen, 

2016). Although such studies are informative for understanding disability and intervention, a 

deeper understanding of ability level and its interaction with components of written expression is 

necessary. Considering disability adds dimensions to the analysis but understanding differences 

between good and poor writers without that dimension would also be informative.   

Gender  

 Another important variable in understanding written expression and individual 

performance is gender. Overall, girls perform better in writing than boys (e.g., National Center 

for Education Statistics, 2012). However, the reasons behind this gender difference are yet to be 
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established. Some research has identified specific components of writing difference between the 

genders; for example, transcription differences in boys and girls, with girls outperforming boys 

in written orthographic fluency (Berninger & Fuller, 1992). In other studies, this gender gap was 

maintained even when language, reading, attention, spelling, handwriting automaticity and rapid 

automatized naming were controlled for (Kim et al., 2015). Some research suggests this 

difference in written ability between the genders is due to attitude (e.g., Knudson, 1995), 

whereas other research has found the relations between gender, attitude and written ability murky 

(Graham et al., 2007).  

General findings on gender and written expression suggest a hypothesis for the current 

study of girls outperforming boys in measures of word- and sentence-levels of language and in 

overall measures of written expression. However, the reasons behind this gender gap are unclear. 

Identifying specific components of written expression, and where and how boys and girls differ, 

would be beneficial in designing instruction to close this gender gap in written expression. 

Race/Ethnicity 

 Research on race and ethnicity and writing achievement and assessment is severely 

limited. Results from standardized writing assessments, such as those published through the 

National Assessment of Educational Progress (2011) indicate that in eighth grade, writing scores 

were higher for Asian students than for other racial/ethnic groups, followed by white students, 

students of two or more races, American Indian/Alaskan native students, native Hawaiian/other 

Pacific Islander students, Hispanic students and black students. Further, the same report found 

that in the 2007 assessment, the achievement gap between white and black eight grade students 

decreased, while the gap between white and Hispanic eight grade students did not significantly 

change (these were the only reported achievement gaps).  
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Using three creative writing samples, researchers analyzed for performance differences 

between Caucasian, African American, Latino/a, and Asian eight-grade students; they found no 

significant differences between the Caucasian and African American students, but did find 

significant differences only on the poetry task between Latino/a and Caucasian students and 

between Latino/a and Asian students. 

Factors Influencing Writing Development (Variables Not Controlled For) 

Cognitive Factors 

Writing is an activity that involves the integration of multiple processes and skills. 

Writing also relies on multiple cognitive processes and the ability to write develops according to 

different trajectories. These processes interfere with each other during development, where 

advances or lack of development in one area may hinder abilities in another area (O’Rourke et 

al., 2018). The relationships are complex, vary by individuals, and are not fully understood. 

According to Kim and colleagues (2018), writing requires higher-order cognitive 

processes which demand cognitive capacity. When lower-level skills such as transcription are 

efficient and automatic, they require less cognitive capacity, and there is more cognitive capacity 

available for higher level skills. Transcription skills are not considered attention demanding for 

skilled writers; for less skilled writers, transcription skills take cognitive capacity and less 

capacity is available for higher level skills. This theory of cognitive capacity for writing 

influences many models and predictions about how the skills involved in writing will interact 

with each other.  

Swanson and Berninger (1995) investigated working memory and short-term memory 

specific to phonological skills in relation to measures of writing. Their results indicated working 

memory related significantly to writing measures, especially in the level of text generation. The 
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authors conclusions supported a capacity theory of writing with individual differences in 

children. Further, in an experimental study, Kellogg (2001) asked participants to use 

metacognition (cued by auditory reminders) to observe their writing process. The results of the 

study indicated different writing processes were in competition for working memory resources to 

produce writing.  

Attention 

 In typical developing children, the development of attentional development has been 

studied extensively (Gupta & Kar, 2009), as the skill is an integral component of learning, 

influencing many academic areas as well as behavior. The ability to pay attention has a role in 

language, literacy and mathematics learning (Kruschke, 2003). Inattention in the classroom 

causes barriers to learning for children. 

 Studies of attention and writing ability often focus on children who have been diagnosed 

with attention-deficit/hyperactivity disorder (ADHD). Children with ADHD are more likely to 

have a learning disability (including written expression; Mayes and Calhoun, 2007) and often 

struggle with dysgraphia (Pitcher et al., 2003). Results from studies analyzing attention and 

writing abilities seem to indicate a probable correlation between the two abilities. In studies 

using structural equation modeling, models including components of attention were better fits 

than those just including components of language and literacy (Kent et al., 2014). 

Instruction 

 The development of the ability to write is not fully understood but is thought to be 

dependent on both the individual and the context (Graham, 2006), as well as on external factors 

of instruction, curriculum and pedagogy (Schultz & Fetzo, 2000). The development of the ability 

to write depends on learning the fundamental skills associated with the writing process such as 
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semantics, grammar and spelling (Hayes, 1996). However, variability is widespread in writing 

instruction between teachers in terms of curriculum and instructional practices in both the 

processes and skills associated with written expression (Cutler & Graham, 2008). The writing 

practices employed in a classroom influences the development of writing skills of students, and 

the development of certain skills depends on explicit instruction (Graham, 2006). As such, 

curriculum, instruction and specific variations within instruction are independent variables that 

influence writing ability in individual students.  

Purpose of Present Study  

 This study is based on models first developed by Flower and Hayes (1980) and refined by 

Berninger and colleagues (2003). The model of the simple view of writing (Berninger et al., 

2003) posits of word-, sentence- and text-level variables interact in their prediction of overall 

writing quality. Troia and colleagues (2018) outline how components of written expression align 

with these levels of language to provide clear constructs for analysis. Previous studies have 

examined some variables in the model (e.g., Kim et al., 2018, Wilson et al., 2017), but the way 

these variables interact specifically for the typical and struggling writer has yet to be firmly 

established.  

Truckenmiller and colleagues (2020) furthered the research literature surrounding this 

model using a newly developed assessment of writing, the Writing Architect (WA). This study 

uses the Writing Architect, which has promise for assessment and progress monitoring in the 

classroom. The Writing Architect has the ability to further assess the components of writing and 

their interaction in prediction of writing quality, both alone and in conjunction with analysis 

tools such as Coh-Metrix. 
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 The outcomes of interest in this study are overall writing quality, with a focus complexity 

of word-, sentence- and text-level variables and a specific analysis of the role of spelling ability 

and its interaction with all levels of the model. Covariates included in the model include special 

education status, gender, grade level and race/ethnicity. Finally, in an additional analysis, a latent 

variable to dichotomize students into two groups, poor and good writers, will be constructed.  

 To analyze the main model, structural equation modeling and path analysis will be used. 

Path tracing will be used to examine the relationships between variables in the model and the fit 

of the model for predicting writing quality.  

Table 2. 

Levels of Language and Components of Written Expression 

  Performance Dimensions of Written Language 

Word Sentence Text 

 
 
Levels 
of 
Language 

Productivity       

Accuracy Spelling      

 
 
Complexity 

Word choice: 
meaningfulness, 
specificity, 
concreteness  

Sentence structure: 
mean length, 
syntactical 
similarity, words 
before main clause 

Text structure: (LSA) 
semantic overlap between 
paragraphs, given-newness of 
sentences, LSA cosines for 
adjacent sentences 

 
 

Research Questions and Hypotheses 

How does spelling constrain the other levels of language complexity in their prediction of 

writing quality? 

Hypothesis. Spelling will constrain all levels of language in their prediction of writing 

quality. Spelling will constrain most at word- and text-levels of language complexity. 
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Rationale. Students who know word is spelled incorrectly often fail to move past trying 

to spell the word. Because of this, they do not engage in higher order cognitive processes 

necessary to produce written language (Beers & Nagy, 2009). Spelling has been found to account 

for unique variance in both word-level spelling and text-level composition in first through 

seventh (Abbot et al., 2010).  

Question 1a: 

 How does spelling constrain the word level of language complexity (vocabulary) in its 

prediction of writing quality? 

Hypothesis 1a. Greater spelling ability will be associated with greater word-level writing 

ability and higher writing quality. 

Rationale. In studies of text production, children were found to be slower in producing 

text at the word and sentence level when they had lower spelling abilities (Sumner, 

Connelly, & Barnett, 2013). Students who know word is spelled incorrectly often fail to move 

past trying to spell the word. Because of this, they do not engage in higher order cognitive 

processes necessary to produce written language (Beers & Nagy, 2009). Previous studies have 

found spelling important at the word- and text- level of language (Abbot et al., 2010). 

Question 1b:  

How does spelling constrain the sentence level of language complexity (sentence construction) in 

its prediction of writing quality? 

Hypothesis 1b. Greater spelling ability will be associated with greater sentence-level 

writing ability and higher writing quality. 

Rationale. In studies of text production, children were found to be slower in producing 

text at the word and sentence level when they had lower spelling abilities (Sumner, 
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Connelly, & Barnett, 2013). Students who know word is spelled incorrectly often fail to move 

past trying to spell the word. Because of this, they do not engage in higher order cognitive 

processes necessary to produce written language (Beers & Nagy, 2009). 

Question 1c: 

How does spelling constrain the text level of language complexity (text complexity) in its 

prediction of writing quality? 

Hypothesis 1c. Greater spelling ability will be associated with greater text-level writing 

ability and higher writing quality. 

Rationale. Spelling ability constrains text production (speed) and the quality of text 

produced when children were asked to write, but not when they were asked to dictate a text 

(Sumner et al., 2014).  Previous studies have found spelling important at the word- and text- 

level of language (Abbot et al., 2010). At the text level there are many more components 

involved in the prediction of quality (Berninger & Amtmann, 2002, Berninger et al., 2006). 
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Table 3. 

Summary of Study Hypotheses and Analyses 

  
 

  

Hypothesis Analysis Variables Method 

1. Spelling constrains 
most at word-, less at 
sentence- and the 
least at the text-level 

Effect of 
spelling on the 
predictive 
ability of all 
levels of 
language on 
writing quality 

Word-level writing abilities 
(independent)  
Sentence-level writing abilities 
(independent)  
Text-level writing abilities 
(independent)  
Spelling ability (independent) 
Writing quality (dependent) 
Age (control) 
Gender (control) 

SEM/path 
analysis 

1a. Greater spelling 
ability will be 
associated with 
greater word-level 
writing ability and 
higher writing quality 

Effect of 
spelling ability 
on word-level 
writing abilities 
and writing 
quality 

Word-level writing abilities 
(independent)  
Spelling ability (independent) 
Writing quality (dependent) 
Age (control) 
Gender (control) 

 SEM/path 
analysis 

1b. Greater spelling 
ability will be 
associated with 
greater sentence-level 
writing ability and 
higher writing quality 

Effect of 
spelling ability 
on sentence-
level writing 
abilities and 
writing quality 

Sentence-level writing abilities 
(independent)  
Spelling ability (independent) 
Writing quality (dependent) 
Age (control) 
Gender (control) 

SEM/path 
analysis 

1c.  Greater spelling 
ability will be 
associated with 
greater text-level 
writing ability and 
higher writing quality 

Effect of 
spelling ability 
on text-level 
writing abilities 
and writing 
quality 

Text-level writing abilities 
(independent)  
Spelling ability (independent) 
Writing quality (dependent) 
Age (control) 
Gender (control) 

SEM/path 
analysis 
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CHAPTER THREE: METHOD 

Study Model 

The model of the simple view of writing (Juel, 1988) includes the components of spelling 

and ideation. Future theories of writing included additional levels of ideation at the word-, 

sentence- and text-level variables interact in their prediction of overall writing quality (Berninger 

et al., 2003). Troia and colleagues (2018) outline how the productivity, accuracy and complexity 

dimensions written expression align with these levels of language to provide clear constructs for 

analysis.  

Some initial studies have examined some variables in this model (e.g., Kim et al., 2018, 

Wilson et al., 2017), but the way these variables interact specifically for the typical and 

struggling writer has yet to be firmly established. The outcome of interest in this study is 

students’ overall writing quality with informational text. Specifically, the role of spelling will be 

analyzed in relation to students’ complexity of word-, sentence- and text-level variables (see 

Table 4, below).  

 

Table 4. 

Levels of Language and Components of Written Expression  

  Word Sentence Text 

Productivity       

Accuracy Spelling      

Complexity Coh-metrix measures of word-
level complexity (WRDMEA, 
WRDHYP, WRDCNCC) 

Coh-metrix measures of 
sentence-level complexity 
(SYNSTRUCT, SYNLE, 
DESSLD) 

Coh-metrix 
measures of 
text-level 
complexity 
(LSASS, 
LSAGN, 
LSAPP) 
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To analyze the model, structural equation modeling will be used to examine the 

relationships between variables in the model and the fit of the model for predicting writing 

quality. Figure 5. below is a visual representation of the theoretical study model showing 

expected interactions among latent variables and their observed measures. Covariates included in 

the model include gender, and grade. 

 

Figure 5. 

Hypothesized Model for Analysis 

 

Study Design 

 This study used an existing data set composed of data from a study by Truckenmiller and 

colleagues (2020) that piloted Writing Architect 1.0, an online writing assessment tool. The 

study is a secondary data analysis of a measure validation study. There were 3 forms 

administered in a counterbalanced design. The sample was recruited as a convenience sample.  
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Data Collection Procedures 

 The WA tool was designed for use with grades 3 to 8, to assess written input produced in 

response to short informational text. The students read or click to listen to the informational text 

and are then prompted to compose a response through a computer interface (with a paper copy 

available). A time limit of three minutes for planning and fifteen minutes for composition is 

imposed. A sample of prompts and directions is included in Appendix A. The tool suppressed 

spelling and grammar checking by the internet browser, so students received no support or 

feedback in those areas during the task. After completion of the composing task, students 

complete a paragraph copying task to measure typing fluency. 

For the original study in the winter of 2017, authors recruited seventeen general 

education teachers from five school districts, resulting in a total of 28 classrooms participating. 

These classrooms were in five rural and suburban school districts and included grades 3, 5, 6, 7 

and 8 (no fourth-grade classrooms agreed to participate). Students were exempted from the study 

for lack of consent (n=2) or disability status (n=5). The sample resulted in a total of 526 students.  

Data was collected using Writing Architect, an online writing assessment interface 

developed by Truckenmiller and colleagues (2020) in group administration in computer labs. 

Administration occurred during winter and spring of 2017. Writing Architect includes 

instructions in the interface, but these were also administered aloud by trained assistants. Before 

administration began, students received a copy of the passage, a blank page to plan and 

headphones. Administration time was within one class period including an allotted 3 minutes for 

planning, and 15 minutes for writing. Finally, writing samples were entered into an online 

scoring interface, Coh-Metrix (Graesser et al., 2003), and scored for three measures in each 

category of word-, sentence- and text-level complexity to represent corresponding levels of the 
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model. In addition, students were administered components of the Test of Written Language, 

Fourth Edition (TOWL-4) as part of the study. 

The WA prompts were scored by trained assistants using a codebook (see Appendix B). 

Measures from the WA include hand-scoring of spelling and writing quality, as well as 

automated scoring using Coh-Metrix. Essay quality was a multi component measure made up of 

seven dimensions, each scored on a five-point rubric by trained assistants; the seven components 

were purpose, logical coherence, concluding sentence of section, cohesion, supporting details 

from source materials, language and vocabulary choice and grammar/usage/mechanics. Because 

each student was administered three different forms in a counterbalanced order, the mean of the 

three scores from each student was calculated and used in the analyses.  

 Research assistants were trained using a scoring and coding manual (see Appendix B, 

Appendix C). Training required the assistants to demonstrate higher than 95% agreement on three 

samples before they scored prompts (Truckenmiller et al., 2020). Interrater reliability was 

calculated for 28% of the samples using a two-way random model at ICC = .81 (Truckenmiller et 

al., 2020).  

Sample 

These students were recruited from rural and urban school districts in Florida and 

Michigan. The sample for this study included grades 6, 7 and 8 to allow for deeper analysis of 

variables at a specific group of grades, with a resulting sample size of 290 students.  This sample 

included demographics described in Table 5.  
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Table 5. 

Demographic Characteristics of Final Sample  

Characteristic Sample n 
Child Gender  

Male 130 
Female 160 

  
Child Race/Ethnicity  

White/Non-Hispanic 225 
African American 25 

Hispanic or Latino 13 
Native Hawaiian/Other Pacific Islander 13 

More Than One Race 12 
  

Grade  
6th Grade 123 
7th Grade 59 
8th Grade 108 

 

Variables and Measures 

 Table 6 identifies the constructs in the present study as well as the proposed variables 

involved in constructing a latent variable of the construct and the data sources. Each level of 

language construct is hypothesized to be made up of three variables from Coh-Metrix. Both the 

writing quality and spelling constructs are hypothesized to be made up of a TOWL-4 and 

Writing Architect variable.  

Table 6. 

Construct, Variable and Data Source 

Construct Variables Data Source 

1. Spelling 
2. Word-level language 

Spelling standard score, spell correct 
WRDMEA, WRDHYP, WRDCNCC 

TOWL-4, WA 
WA, Coh-Metrix 

3. Sentence-level 
language 

DESSLD, SYNSTRUTT, SYNLE WA, Coh-Metrix 

4. Text-level language LSAPP, LSAGN, LSASS WA, Coh-Metrix 
5. Writing quality WA rubrics, TOWL Spontaneous 

Index 
WA, TOWL-4 
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Spelling 

 Spelling ability was assessed using the Test of Written Language, Fourth Edition 

(TOWL-4). The TOWL-4 Spelling subtest requires students to spell dictated sentences, scoring 

students on punctuation and spelling ability. The resulting score is scaled, with a range of 1 to 20 

with 8-12 representing an average score. The grade-based coefficient alpha for the Spelling 

subtest is .91, .89 and .91 for 6th, 7th and 8th grade.  The TOWL-4 reports reliabilities (α > .80) 

and validity coefficients with other assessments (r = .54). 

The Writing Architect spelling variable was calculated by dividing word-level spelling 

errors by total words in the student’s written response, reported as the percentage of words 

spelled correctly by the student.  

Coh-Metrix Variables 

 The online computational tool Coh-Metrix analyzes text to produce 108 indices of 

linguistic and discourse representation (Graesser, McNamara, & Louwerse, 2003). These indices 

provide measures of written text and are grouped in categories according to what they are 

designed to measure. Categories include descriptive, text easability principal component scores, 

referential cohesion, LSA, lexical diversity, connectives, situation model, syntactic complexity, 

syntactic pattern density, word information, and readability. Although there are no performance 

benchmarks for Coh-Metrix to distinguish good from poor writers, quality of writing or response 

to instruction, studies have begun to identify specific Coh-Metrix indices that are associated with 

higher writing quality (e.g., Troia et al., 2019; Wilson et al., 2017).  

Coh-metrix provides norms for the text base, separated by grade level and text genre 

(language arts, social studies and science). The norms were created by analyzing text created by 

the Touchstone Applied Science Associates which has a database of 119,627 paragraphs taken 
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from 37,651 writing samples (McNamara et al., 2014) from textbooks. As such, the norms are 

not relevant for analyzing student writing.  

The Coh-Metrix variables used in this study to examine word-, sentence- and text- level 

complexity of language were based on work by Wilson and colleagues (2017). In their study, 

they attempted to establish a model of writing using these Coh-Metrix indices on middle school 

writing samples. They established a model for analyzing middle school writing samples using the 

9 measures of complexity from Coh-Metrix described below. 

Three measures of word-level complexity were gathered using the online system for 

computing coherence metrics, Coh-Metrix, to analyze the writing samples gathered through WA. 

The three measures of word-level complexity included in the data set were WRDMEA, 

WRDHYP, and WRDCNCC.  The variable WRDMEA is vocabulary measure from Coh-Metrix, 

measuring meaningfulness ratings for words. Meaningfulness ratings for 2,627 words were 

developed by Toglia and Battig (1978); examples include the rating for ‘people’ (612) and 

‘abbess’ (218’). Higher meaningfulness rated words are highly associated with other words; 

lower meaningfulness ratings may indicate more abstract words, perhaps used by more skilled 

writers. 

The variable WRDHYP measures hypernymy (word specificity) where each word (noun 

or verb) is measured on hierarchical scale for specificity. Using WordNet (Fellbaum, 1998), the 

hierarchical scale, where a lower score indicates less-specific words and a higher value indicates 

more-specific words; more specific words may be expected in a text from a more skilled writer. 

Finally, the variable WRDCNCC100 is an index of how concrete or non-abstract a word is; 

words that are more concrete are those things you can hear, taste or touch. Text that contains 
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abstract words is more difficult for readers to comprehend (McNamara & Graesser, 2011); 

hypothetically, more abstract words would be expected from more skilled writers. 

 Three measures of sentence-level complexity were gathered using Coh-Metrix (DESSLD, 

SYNSTRUTT, SYNLE). The variable DESSLD is a sentence construction measure from Coh-

Metrix, this is the standard deviation of the measure for the mean length of sentences within the 

text; in this variable, a large standard deviation indicates that the text has large variation in terms 

of lengths of sentences. In general, longer sentences are expected to be more syntactically 

complex and would hypothetically indicate better writing quality (this is an established indicator 

of difficult for reading; McNamara & Graesser, 2011).  

The variable SYNSTRUTT is a measure of sentence-to-sentence syntax similarity, 

specifically the proportion of intersection tree nodes between all sentences and across 

paragraphs. This variable is measured by calculating the consistency of syntactic construction 

using a tree displaying nodes. The more uniform the syntactic components of a text are, the 

easier the readability of the text (Crossley, Greenfield, & McNamara, 2008); hypothetically, a 

higher score here would be expected for better writers.  

Finally, for sentence-level complexity, the variable SYNLE is the mean number of words 

before the main verb of the main clause in sentences, this is a good index of working memory 

load. This is also a measure of sentence level difficulty, with more difficult sentences having 

more words before the main verb of the main clause. A study by McNamara, Crossley, and 

McCarthy (2010) identified this index as one of the three most predictive indices of essay 

quality.  

As with the other levels of language, three measures of text-level complexity were 

gathered using Coh-Metrix analysis of the writing samples. The measures of text-level language 
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complexity involve latent semantic analysis (LSA), which is a measure of semantic overlap 

(Landauer et al., 2007). LSA analyzes meaning overlap between words (explicit words and 

words related in meaning) by using singular value decomposition. This statistical technique 

computes the similarity between parts of the text (word, sentence, text-level) and reports a 

geometric cosine (McNamara & Graesser, 2011). Semantic overlap is an important way of 

measuring the cohesion of text, which has implications for readability; more cohesive texts are 

easier for readers to understand (McNamara & Graesser, 2011); hypothetically more cohesive 

texts would be expected from more skilled writers. When there is semantic overlap between 

words, sentences and paragraphs in the text, the content of the writing is linked between these 

areas. Coh-Metrix measures the cohesion between different parts of text, from sentences next to 

each other, or adjacent sentences (a more localized measure) to paragraphs (a more global 

measure). 

These measures, LSAPP, LSAGN, LSASS, were used to construct a latent variable of 

text-level complexity for writing. The variable LSAPP from Coh-Metrix is an index of latent 

semantic analysis (LSA) that is computed as the mean of the LSA cosines between adjacent 

paragraphs.  The variable LSAGN is the average given-new of each sentence. This measure, 

unique to Coh-Metrix, classifies text into three categories: given, partially given or not given 

based on how much given versus new information is in each sentence compared with the content 

of prior text. These variables have a range of 0 to 1, with 0 indicating less given information 

(lower cohesion of text) and 1 indicating less new information (higher cohesion of text). Finally, 

LSASS is computed as the mean of LSA cosines for adjacent sentence-to-sentence units, and 

measures how consistent adjacent sentences are overlapped semantically. 
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Writing Achievement 

 The writing achievement latent variable was first hypothesized to be made up of the 

TOWL-4 Story Composition score and the writing quality score from Writing Architect (minus 

the mechanical score to not confound spelling in the analysis). These measures combined a 

standardized measure of writing quality with a rubric developed in research. It was important to 

capture an accurate representation of the student’s written ability in this score, hence the multiple 

measures.  

The TOWL-4 Spontaneous Index estimate’s the test-taker’s writing ability using subtests 

that evaluate spontaneously composed essays. Two subtests are used to calculate this composite 

score, Contextual Conventions and Story Composition. The Contextual Conventions subtest 

requires the student to write a story in response to a stimulus, earning points for satisfying 

orthographic and grammatic conventions.  The grade-based coefficient alpha for the Contextual 

Conventions Subtest is 74, .82 and .80 for 6th, 7th and 8th grade. Composition subtest requires 

students to write in response to a prompt. The written response is scored on organization, theme, 

plot, character development, prose and vocabulary use. Specifically, the scorer is asked to 

respond to 11 items in rating the writing. The grade-based coefficient alpha for the Story 

Composition subtest is .75, .72 and .65 for 6th, 7th and 8th grade.  The grade-based coefficient 

alpha for the Spontaneous Index is .84 for all three grade levels. The TOWL-4 reports 

reliabilities (α > .80) and validity coefficients with other assessments (r = .54). 

 The Writing Architect essay quality score was calculated using rubrics in the WA 

Codebook (see Appendix B) by trained research assistants. The final written response at 15 

minutes was scored using a rubric developed by researchers (Troia, 2018). This rubric measured 

the written response on (a) purpose, (b) logical coherence, (c) concluding sentence or section, (d) 
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cohesion, (e) supporting details from source materials, (f) language and vocabulary choice, and 

(g) grammar/usage/mechanics. Each of the seven dimensions was scored on a scale of 0 to 5 with 

0 indicating ‘no evidence of dimensional quality; severely flawed/incomprehensible’ and 5 

indicating ‘excellent evidence of dimensional quality, virtually no flaws/fully comprehensible’ 

(Truckenmiller et al., 2020). This measure had reliability of r = .70. The variable used in this 

study included all scoring dimensions except mechanical (which would include spelling). 

Statistical Analysis 

The model was adapted from Wilson and colleague’s model of assessing text complexity 

at the word-, sentence and text-level (2017) combined with the model used by Troia and 

colleagues in 2019. The intent was to use a similar structure with the three-indicator latent 

variables for each level of language, combined specifically with an analysis of the interaction 

and effects of spelling, a transcription measure.  

Analysis began with three-indicator latent variables for each of the levels of language: 

word, sentence and text. Many different iterations of this model were attempted, but the fit was 

never appropriate. Issues with the latent variables resulted in the model fit being poor for the 

sample. Specifically, the sentence and word variables caused issues. 

Eventually, different combinations of the indicators for sentence and word variables were 

tested in the model. Every combination of two-indicator latent variable and one indicator were 

tested for the word, sentence and text levels. Finally, the model fit with one indicator for the 

sentence and word variables, and a two-indicator latent variable for the text variable.  

The measurement model with the best fit included then two-indicator latent variables for 

text, spelling and writing quality, and a one-indicator variable for word and sentence levels. This 
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measurement part of the model had very high factor loadings and a very good model fit. These 

methods and analyses are reported in detail below. 

Preliminary/Descriptive Analysis 

 Data analysis was completed using Mplus (Muthén & Muthén, 2017) and SPSS software. 

Before testing the model fit, preliminary descriptive analyses and tests of normality were 

conducted. These tests and statistics were carried out to better understand the data set and 

constructs included. Identified outliers were included in the study as the study aims to understand 

how the model fits for all children, including gifted and those with special needs. Means and 

standard deviations of all continuous variables were calculated as well as frequencies and 

percentages of categorical variables. Tests of normality indicated normal distributions for most 

variables, although some transformations were performed because of the differences in variable 

range and extremely small scales and ranges for some variables. For example, the original 

SYNLE variable had a range of 0 to .391, mean of 0.172, and standard deviation of 0.070 

whereas WRDCNC had a range of 3.8278 to 4.9522, a mean of 4.9522, and standard deviation of 

0.159. 
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Table 7. 

Original Means and SDs of Sample  

Variable Mean SD 
SpellSS 10.93 2.756 
WRDMEA 
WRDHYP 
WRDCNCC 
DESSLD 
SYNSTRUTT 
SYNLE 
LSAPP 
LSAGN 
LSASS 

6.407 
7.805 

425.898 
7.330 

247.029 
0.618 
0.271 
0.758 
0.253 

0.684 
2.610 
15.910 
3.429 
38.909 
0.130 
0.089 
0.090 
0.121 

Spontaneous Index 104.56 18.769 
Essay Quality 12.474 5.358 

 

Data Transformations 

 Coh-metrix variables were initially reported in different ways (scales, count, 

proportions). These variables were transformed to more z-scores because of vast differences in 

range and standard deviation of the variables. The z-score variables were used for analysis. 

Measurement Model 

Latent Variables 

To test if the hypothesized measurement model fit the data, full information robust 

maximum likelihood model was used. Mixed modeling was used to allow for random slopes and 

intercepts, which allows for the creation of interaction terms.  

The latent factor structure was tested using MPlus (Muthén & Muthén, 2017). Each latent 

variable is described above along with the indicators included. Ultimately, every possible 

combination of the latent variables was tested in the model. For the attempted latent variable for 

sentence complexity, the final model used just one measure. The same was true for the word 

level complexity variable. Again, balances between the statistical fit and theoretical value were 
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considered when making these decisions. Ultimately, the model fit was best with these decisions. 

In the end, writing quality, spelling and text were latent variables, and the sentence and word 

constructs were not. Every variation of the model was attempted before selecting the final model 

with the best fit. Table 8, below displays the measures of fit for the full model (with all latent 

variables), then for each model as variables were removed.  

Table 8. 

Latent Factor Analysis, Fit of Different Models 

 

 Chi Sq RMSEA 
(90 Percent C.I) 

CFI/TLI SRMR 

Full Model 610.917, p=0.000 0.163 
 [0.151, 0.175] 

0.695, 0.661 0.175 

Remove Word 1 502.383, p=0.000 0.163 
[0.150, 0.176] 

0.737, 0.700 0.142 

Remove Word 1 & 3 302.964, p=0.000 0.151 
[0.135, 0.167] 

0.818, 0.795 0.192 

Removed Sent 1, Word 1 
& 3 

312.225, p=0.000 0.177 
[0.159, 0.195] 

0.795, 0.762 0.148 

Remove Sent 3, Sent 1, 
Word 1 & 3 

139.195, p=0.000 0.152 
[0.129, 0.176] 

0.898, 0.881 0.094 

Remove Text 2, Sent 1 & 
3, Word 1 & 3 

28.828, p<0.0042 0.0700 
[0.037,0.102] 

0.981, 0.977 0.041 

 

Many analyses of fit were used for the data including chi-square statistic, comparative fit 

index (CFI; Bentler, 1990), Tucker-Lewis index (TLI; Tucker and Lewis, 1973), root mean 

square of error approximation (RMSEA; Steiger, 1990), Chi square and standardized root mean 

square residual (SRMR). RMSEA is an index of absolute fit, comparing the measurement model 

to a perfect model, and the left confidence interval should be less than .05 to indicate good fit 

(Browne and Cudeck, 1993. CFI and TLI are incremental fit indices where the measurement 

model is compared with a baseline model, and the index should be greater than .90 to indicate 
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good fit (Bentler and Bonnet, 1990). Chi square was also used to analyze the fit of the 

measurement model and should be significant to indicate good model fit. The standardized root 

mean square residual is another fit index that is calculated as the square root of the difference 

between residuals in a covariance matrix and hypothesized model; this value should be below 

0.08 to indicate a good fit.  

In the final measurement model, all factor loadings where high and the model fit was 

very good. Model fit for measurement model: χ2 =28.828, df= 12, p < 0.0042; RMSEA =0.070 

[0.037, 0.102]; CFI = 0.981; TLI= 0.977; SRMR =0.041. 

Parameter Estimates of Measurement Model 

After establishing the latent variables, the standardized parameter estimates of the model 

were calculated. In the measurement model, all factor loadings are significant (p<0.05), 

indicating good fit within the model (see Table 9, below). The magnitude of all factor loadings, a 

measure of the variance explained by each variable for the factor, are all above 0.5, which 

according to Hair and colleagues (1990) is practically significant. Correlations between the 

different latent variables indicate that the factors are related, which is to be expected for variables 

measuring components of the same construct.   
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Table 9. 

Standardized Parameter Estimates of the Three Levels of Language Model  

 Estimate SE Estimate/SE p-value 
Writing Quality: Factor Loadings     

Qual Total 0.813 0.032 25.088 0.000 
Spontaneous Index 0.660 0.404 16.513 0.000 

     
Spelling: Factor Loadings     

Spell Correct 0.694 0.043 16.106 0.000 
Spelling TOWL 0.902 0.040 22.337 0.000 

     
Text: Factor Loadings     

LSAPP 0.926 0.018 50.658 0.000 
LSASS -0.894 0.020 -45.617 0.000 

     
Correlations     

Spell with Writing Quality 0.770 0.055 13.995 0.000 
Text with Writing Quality 0.889 0.033 26.638 0.000 

Text with Spelling 0.470 0.059 7.990 0.000 
     

Residual Variances     
WQ1 0.339 0.053 6.442 0.000 
WQ2 0.565 0.053 10.724 0.000 

Spel 1 0.518 0.060 8.663 0.000 
Spel 2 0.186 0.073 2.546 0.011 
Text1 0.143 0.034 4.212 0.000 
Text 2 0.200 0.035 5.706 0.000 
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CHAPTER FOUR: RESULTS 

After the measurement model was established, the model was tested for main effects and 

interactions of variables. Each interaction was added, one at a time, to test for the effect on the 

model. The interaction of spelling with each level of language (word, sentence and text) was 

analyzed. The model was then compared using the chi-square test of loglikelihood in addition to 

the Akaike information criterion (AIC) and Bayesian information criterion (BIC) results. 

Main Effects Model 

First, a model testing only the main effects of the variables on writing quality was 

analyzed. Analysis of the main effects model indicated some variables were significant 

predictors of Writing Quality for the 6-8th grade students. The model indicated WQ was 

significantly predicted by Spelling (β=0.431, p =0.000), Text (β=0.676, p=0.000), and Sentence 

2 (β=-0.114, p=0.004). 

Interactions 

Loglikelihood and information/comparative fit criteria were examined to compare model 

fit of different models. Changes in the model were balanced between helping the model 

statistically and preserving the theoretical substance of the model. MPlus first models the 

outcome on all main effects, then interactions are created. To assess interactions in the model, 

each interaction and combinations of interactions were added to the model and first analyzed 

using AIC and BIC fit criteria (see Table 10, below). When the interactions were added to the 

main effects model, the AIC and BIC were compared; in general, the lowest number for each of 

the fit criteria signifies the best model fit. Further, examining how the numbers changed with the 

addition of the interaction can signify better fit (lower number in AIC/BIC) or worse fit (higher 
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number in AIC/BIC). The lowest AIC and BIC are bolded in the table below, signifying the 

interaction or interaction combination with the best fit. 

  
Table 10. 

Analysis of Interactions 

  AIC BIC SS Adj BIC 
Main Effects Only 3868.907 3942.236 3878.813 
Add Sent x Spell 3870.555 3947.550 3880.956 
Add Word x Spell 3870.781 3947.776 3881.182 
Add Text x Spell Interaction 3857.897 3934.892 3868.298 
Add Sent x Spell, and Text x 
Spell 

3859.869 3940.530 3870.765 

Add Word x Spell and Text x 
Spell 

3872.477 3953.138 3883.373 

  
The interactions in the model were further assessed using a chi square test of 

loglikelihood which can be used to test between nested models. In this analysis, each interaction 

was added to the main model and analyzed using this test, with a significant result indicating 

better fit when the interaction is added to the model. In this analysis, a scaling correction was 

used so the calculated differences would be chi-square distributed (Satora & Bentler, 2010). The 

following formula was used for the scaling correction: 

1. Compute the difference test scaling correction where p0 is the number of parameters 

in the nested model and p1 is the number of parameters in the comparison model. 

2. cd = (p0 * c0 - p1*c1)/(p0 - p1) 

3. = (39*1.450 - 47*1.546)/(39 - 47) = 2.014 

4. Compute the chi-square difference test (TRd) as follows: 

5.  TRd = -2*(L0 - L1)/cd 

                    = -2*(-2606 + 2583)/2.014 = 22.840 
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When analyzed, the test indicated that only the interaction of text by spelling should be 

included in the model (β=0.143, p=0.000). The sentence and spelling interaction, and the word 

and spelling interactions were not included in the final model. These interactions were added to 

the model, and the ratio test was conducted and found the interactions did not contribute 

significantly to the model (see Table 11, below). These results indicate spelling does not 

constrain the sentence level of language or word level of language in their prediction of writing 

quality. 

  
Table 11. 

Loglikelihood Analysis of Interactions 

  
Model Log likelihood 

(Scaling Correction 
Factor) 

Number of 
free 
parameters 

Difference test P-value 

Main Effects Only -1914.454 (1.1085) 20 - - 

Add Sent x Spell -1914.278 (1.1134) 21 0.2906 0.5899 

Add Word x Spell -1914.391 (1.0671) 21 0.5270 0.4679 

Add Text x Spell -1907.949 (1.0999) 21 14.0209 >0.001 

Final Structural Equation Model 

Spelling was a significant predictor of writing quality, in that better spelling indicated 

better writing quality (β=0.431, p =0.000). The same was true for text (β=0.676, p=0.000). For 

the sentence variable, a higher score indicated worse writing quality in a significant way (β=-

0.114, p=0.004). The word variable did not significantly predict Writing Quality in the model 

(β=0.064, p=0.060). The significant interaction between Spelling and Text suggests that the 

effect of text on writing quality is even higher when spelling is also high (spelling moderates the  
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effect of text on writing quality). Grade, gender and ethnicity variables were included as 

important control variables in the model and were all significant predictors of writing quality 

(see Table 12, below). 

 Table 12. 

Structural Equation Model with Covariates 

  
  Estimate SE Estimate/SE p-value 
Writing Quality: Factor Loadings         

Quality Total 0.844 0.030 27.736 0.000 
Spontaneous Index 0.677 0.041 16.402 0.000 

          
Spelling: Factor Loadings         

Spell Correct 0.725 0.046 15.873 0.000 
Spelling TOWL 0.863 0.040 21.771 0.000 

          
Text: Factor Loadings         

LSAPP 0.940 0.018 50.967 0.000 
LSASS -0.882 0.021 -42.638 0.000 

          
Regressions         

Writing Quality on Spell 0.431 0.056 7.636 0.000 
Writing Quality on Text 0.676 0.053 12.830 0.000 

Writing Quality on Text x Spell 0.143 0.031 4.594 0.000 
          

Writing Quality on Sent 2 -0.114 0.039 -2.891 0.004 
Writing Quality on Word 2 0.064 0.034 1.880 0.060 

Writing Quality on Grade -0.063 0.012 -5.380 0.000 
Writing Quality on Gender 0.157 0.042 3.770 0.000 

Writing Quality on Ethnicity 0.118 0.036 3.243 0.001 
          

Covariances         
Text With Spell 0.464 0.068 6.772 0.000 

          
Residual Variances         

Writing Quality 1 0.288 0.051 5.613 0.000 
Writing Quality 2 0.542 0.056 9.713 0.000 

Spell 1 0.526 0.066 7.936 0.000 
Spell 2 0.744 0.068 10.886 0.000 
Text1 0.883 0.035 25.484 0.000 
Text 2 0.777 0.036 21.319 0.000 
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Figure 6. 

Final Measurement Model 
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CHAPTER FIVE: DISCUSSION 

In the sample included in this study, spelling significantly predicted writing quality, in 

that better spelling indicated better writing quality. The same was true for text measures of 

complexity, where the interaction was also significant. Finally, a significant interaction was 

found wherein if the spelling scores and text scores were better, the results for writing quality 

were even greater. Below, research questions are reviewed with their hypotheses, the relevant 

results and discussion related to each question. 

Research Questions 

Spelling Moderates Text-Level Complexity in Predicting Writing Quality  

Research question one examined if spelling constrained the other levels of language 

complexity in their prediction of writing quality. The hypothesis for this research question was 

that spelling would constrain all levels of language in their prediction of writing quality but 

would do so most at word- and text-levels of language complexity. This hypothesis was based on 

previous research indicating that performing higher order cognitive processes are more difficult 

when students have limited performance in lower order processes (Beers & Nagy, 2009). 

Additionally, spelling has been found to account for unique variance in both text-level 

composition and future development of word-level spelling in first through seventh grades 

(Abbot et al., 2010). 

As anticipated, text level cohesion variables best predicted writing quality and spelling 

significantly constrained or facilitated a student’s ability to effectively express text level 

cohesion. Spelling moderated the text level of language in the prediction of writing quality, but 

not the word and sentence levels of language. There are various reasons that spelling moderated 

only the text level of language in its prediction of writing quality. Previous studies have found 
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some differences in the way levels of language behave in models of written expression, explored 

below with consideration of current findings. 

First, according to the capacity theory of writing put forth first by McCutchen (1996), the 

skills involved in producing these different levels of language may be competing for cognitive 

resources. This competition influences writing quality. Perhaps, in this sample of older students, 

the lower levels of language are developed and using fewer resources, but the higher level of 

language (text) is still challenging for middle school students and is further constrained by 

spelling ability in its production of quality text. Hayes and Berninger (2014) suggest that text 

generation, including the components of proposing, transcription, translation and evaluation 

constrains writing ability/quality until 5th grade. In the intermediate grades the processes mature 

and become automated and so require fewer resources. In this sample, the text processes may not 

be mature yet and the students still require cognitive resources.  

These results also fit with findings of Summner, Connelly and Barnett (2013) that 

children were found to be slower in producing text at the word and sentence level when they had 

lower spelling abilities. Additionally, previous research on this subject found students failed to 

engage in higher order cognitive processes when stuck on a lower order process such as spelling 

(Beers & Nagy, 2009). Finally, previous studies have found spelling important at the word- and 

text- level of language (Abbot et al., 2010). 

Additionally, Abbott, Berninger and Fayol (2010) suggested an explanation related to 

working memory; word-level working memory is related to all writing skills and spelling. The 

authors went on to note that the relation between text-level language and spelling indicated these 

skills develop concurrently, especially during middle school. These results support the research 

by Abbot and colleagues (2010) in finding a significant relationship between text-level language 
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and spelling, and further the research by finding the two interact in their prediction of writing 

quality for middle school students.  

It may also be due to word and sentence level complexity predicting only a small amount 

of unique variance in writing quality, which is similar to findings from others (Troia et al., 2019; 

Truckenmiller & Petscher, 2020). Research by Troia et al. (2019) also only found text level 

complexity (incidences of connectives and narrativity) a significant prediction of narrative 

quality. The same study found no word or sentence levels of complexity were significant 

predictors of writing quality in grades 4 through 6. The current study supports this finding in 

suggesting that text is a predictor of narrative quality and goes further by analyzing how spelling 

fits into this relationship. The finding that spelling has a significant interaction with text in 

predicting writing quality adds to the understanding of how a model of written language may 

work in students.  

 In terms of syntax, in the study investigating levels of language in written assessment by 

Troia and colleagues (2019), the authors identified sentence-level predictors of writing quality in 

narrative text for fourth, fifth and sixth grade students. In this study, some measures of syntax 

did not change in a significant way between grade levels, while others had linear changes, and 

still others followed a non-linear trajectory. Such findings illustrate the need for a better 

developmental understanding of syntax across grade-levels.  

Troia et al. (2019) suggested that sentence-level variables, which were found to be stable 

in that study, may have been in a “quiet period of development” in their 5-8th grade sample.  This 

could be true in this sample of slightly older students, and also be true for the word-level 

variables included in this analysis. Perhaps these skills have reached a plateau in development, 

where only the text-level variable is predicting variability in writing quality. 
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Finally, differences in samples, differences in methods and differences in analysis could 

explain these findings. In terms of samples, this sample used middle school students, which is a 

somewhat novel sample for analyzing this model. Understanding how the model may work 

differently across different age levels is important for future research and practice, and these 

results add to the existing data from mostly elementary students. That the model worked 

differently in middle school students may be an indication of differences in how language works 

as skills develop. 

However, the sample was very similar in age to that used by Wilson and colleagues in 

2017 to test a very similar model. This sample differed demographically and did not include 

students in special education and did include 7th grade students (in addition to 6th and 8th in the 

Wilson et al., 2017 sample). It is not possible to say why exactly the results differed from 

previous research, but it is important to continue to test this model in different samples to 

establish individual and developmental differences in how it operates.  

In terms of methods, this analysis was based on writing samples that were informational 

in nature. Informational text is important for many academic areas but may differ in language 

structure from narrative or persuasive text. The most recent study to test a similar model by 

Wilson and colleagues (2017) used an argumentative writing prompt. Understanding how the 

components of written language differ in different types of writing has implications for 

instruction and assessment. 

The analysis used here was similar to previous analyses of models of language (e.g., 

Wilson et al., 2017) but also differed in some ways. For example, Wilson and colleagues (2017) 

made some adjustments to the text and sentence latent variables in the model (e.g., Heywood 

cases and shared variances). Wilson and colleagues (2017) also found differences in the different 
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grade levels when they were modeled alone, likely indicating different relations between syntax 

and cohesion across grades. Finally, Wilson and colleague’s 2017 results on cohesion (text level) 

were different from previous research on high school students that did not find cohesion to be a 

predictor of quality. As stated previously, this research adds to the existing evidence on how this 

model may differ individually and developmentally and across different samples and increases 

the need for further exploration of the model’s functioning. 

Spelling Did Not Influence Word-Level Complexity 

The results of analysis of the current sample indicated spelling did not moderate word-

level writing ability in its prediction of writing quality. When the spelling and word-level 

interaction was added to the model, the loglikelihood test indicated the interaction should not be 

included in the model. Rather, spelling had a rather large and direct relation to writing quality 

above and beyond its interaction with student’s vocabulary word choice. The implication is that 

spelling has an influence on writing quality throughout middle school and that influence is 

independent of its relation with word choice.  

Similar to Troia’s 2019 finding that complexity of words did not significantly predict 

narrative writing quality, we found that word-level complexity, measured as hypernymy in this 

study, did not significantly predict informational writing quality. Troia found that complexity 

variables did differentiate between higher and lower performing students. This suggests that 

word complexity may be a target for instruction, depending on how much a writing quality 

outcome values use of complex words.  

Beyond these theoretical explanations for the findings regarding word-level complexity, 

the findings could also be due to an error in the methods or measurement. For example, perhaps 

the Coh-Metrix measures used did not measure word level language abilities. Also, in the current 
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analysis, the word-level variable was not a latent variable, and less information is stored in a 

single observed variable than in a latent variable by nature. Future research should examine the 

reliability and validity, and especially content validity of the word choice/ word 

complexity/vocabulary construct for use in models.  

Spelling Does Not Constrain Sentence-Level Complexity 

Question 1b examined how spelling constrained the sentence level of language 

complexity in its prediction of writing quality. The results of analysis of the current sample 

indicated spelling did not moderate sentence-level writing ability in its prediction of writing 

quality. When the spelling and sentence-level interaction was added to the model, the 

loglikelihood test indicated the interaction should not be included in the model. Rather, spelling 

had a rather large and direct relation to writing quality above and beyond its interaction with 

student’s sentence complexity. The implication is that spelling has an influence on writing 

quality throughout middle school and that influence is independent of its relationship with 

measures of sentence syntax in student writing.  

This finding is inconsistent with a similar model analysis by Wilson and colleagues 

(2017) and analysis in other samples (e.g., Beers & Nagy, 2009, Sumner, Connelly, & Barnett, 

2013), but is consistent with other research (e.g., Troia et al., 2019). There are many possibilities 

as to why the model worked in this way for this sample of students. In terms of syntax, in the 

study investigating levels of language in written assessment by Troia and colleagues (2019), the 

authors identified sentence-level predictors of writing quality in narrative text for fourth, fifth 

and sixth grade students. In this study, some measures of syntax did not change in a significant 

way between grade levels, while others had linear changes, and others followed a non-linear 
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trajectory. Such findings illustrate the need for a better developmental understanding of syntax 

across grade-levels. 

As with the word level of language, methods and sample variations should be considered. 

The Coh-Metrix variables again may not measure what was intended in the study, as they are 

relatively new automated variables used in writing research. As with the word-level of language, 

students may have developed skills by the middle school age to compensate for their lower 

spelling abilities, and we may not see the constraint on this level in prediction of written ability. 

Finally, also in line with the word-level findings, the sentence-level variable was not a latent 

variable, and less information is stored in a single, observed variable than in a latent variable by 

nature. 

Spelling and Text Have Significant Interaction 

Question 1c examined the relationship between spelling and the text level of language 

complexity (text complexity) in its prediction of writing quality. The hypothesis for this question 

was that greater spelling ability would be associated with greater text-level writing ability and 

higher writing quality. This hypothesis was based on previous research in which spelling ability 

constrained constrains text production (speed) and the quality of text produced when children 

were asked to write, but not when they were asked to dictate a text (Sumner et al., 2014) and 

research that indicated at the text level of language, there are many more components involved in 

the prediction of quality. 

Results of the current analyses found spelling and text to have a significant interaction, 

indicating spelling moderates the relationship between text level language in this sample. This 

finding is consistent with previous research that found spelling ability to constrain text 

production quantity and quality (Sumner et al., 2014). Also, in accordance with previous 
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research, cognitive processing/capacity theories of language may posit that at the text level there 

are so many lower order cognitive processes involved that the student may not produce 

text/produce quality text when focusing on these lower order processes (Berninger & Amtmann, 

2002, Berninger et al., 2006).  

Limitations 

As outlined in the capacity theory in relation to the simple view of writing, there are 

many variables that influence written expression. Research is not conducted in a perfect world 

and measuring and controlling for every variable is not plausible. As such, there are limitations 

to the present study. There are many additional variables that could have been collected and 

analyzed that may have influenced the model and results. Some skills related to the ability to 

write in direct and indirect ways would inform the development of a complete, exhaustive model 

of written expression, such as memory, motor skills, self-regulation, and pre-spelling literacy 

skills, to name a few. In an ideal situation, a full cognitive assessment of participants would 

inform a model of written expression. In Kim and Schatschneider’s 2017 model, some 

components of cognitive processing and development such as theory of mind, inferencing ability 

and working memory were included. Verbal IQ and overall IQ could also influence writing 

quality and the model. These were not included in the current study.  

Variables outside of the child such as explicit spelling instruction, literacy instruction, 

and curriculum would also influence spelling and writing ability. None of these were included in 

the study model. Other external to child variables such as educational policy at local, state and 

national levels could certainly be hypothesized to influence education, but such an analysis 

would add multiple levels of complexity.  
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In terms of methods, there are also limitations to the current study. The outcome measure 

used in this study was a latent variable using the Writing Architect essay quality score and the 

TOWL-4 Spontaneous Index, which is measure of narrative essay writing ability. Although this 

latent variable improves upon models with only one measure, the use of a narrative task from the 

TOWL-4 may make this a different construct than informational writing quality. Additional 

research is needed to improve the availability and understanding of writing assessment (IES, 

2017). The methods for this study focused on informational writing prompts, which may not 

generalize to other types of writing. Finally, using a first-draft only assessment differs from 

authentic writing situations but it is the most common way automated scoring has been analyzed 

(Wilson et al., 2017).  

The use of Coh-Metrix variables, while promising, may also be problematic. These 

variables are just beginning to be understood in their measurement of student’s written 

expression and how they may fit into developmental models of written expression. They are not 

established in terms of reliability or validity for use in analyzing student writing samples. In 

many cases, it is still unclear if they in fact measure what the purport to measure, or even what 

they purport to measure. Although these variables have vast potential for automated writing 

assessment, further research is needed.  

The sample and analyses included in this study may also be a limitation in terms of 

establishing a model of written expression. The development of skills necessary for written 

expression may not follow a linear trajectory and analyzing multiple grade levels together may 

not be the best way to understand a model of written expression. In fact, previous research has 

identified that certain components of written language do not seem to follow a linear 

developmental trajectory (Troia et al., 2019) and attempting to use such a trajectory may not lead 
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to a clear model of written expression. Wilson and colleagues (2019) also found that correlation 

directionality was different when each grade level was analyzed separately, indicating different 

relations between variables at different grade levels. Future research should analyze grade levels 

separately as well as together to understand how the model functions differently in these 

different samples and in terms of development. 

Implications for Practice 

This research has many implications for practice. A model of written expression, 

developed with individual and developmental considerations and established through research 

can guide assessment, intervention and instruction of writing in schools. This model and its 

implications for school practice would also influence the training of teachers, development of 

writing assessments and development of curriculum. 

In the general education classroom, an accurate and efficient writing assessment would 

allow for the identification of which students needed targeted instruction in writing, as well as 

what skills to target in instruction. Further, such an assessment would allow for progress 

monitoring of the different skills involved in written expression for students included in 

interventions. These students also would benefit from feedback on their writing targeted to their 

needs and specialized instruction.  

This study adds to existing research attempting to establish a model, and uniquely, begins 

to analyze how another literacy skill, spelling, should fit into considerations of intervention and 

assessment of written expression. Results in this sample strengthen the existing literature 

suggesting that spelling plays a major role in writing quality and can constrain the text level of 

complexity. These results should guide practitioners to consider explicit spelling instruction as a 
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possible way to improve writing quality for students and that its likely to be at least as important, 

if not more important than diversity of vocabulary and sentences.  

This study moves toward establishing how automated variables may fit into a model of 

writing and assess student growth and proficiency. The development of assessments that could 

be semi-automated in nature has many implications for the way teachers assess and respond to 

assessments with instruction and intervention in the classroom. The Coh-Metrix variables used in 

this study have great potential for use in assessment. An assessment of writing that is partially or 

fully automated would be beneficial to teachers, psychologists and ultimately, students. This 

study analyzed how nine specific Coh-Metrix variables fit into a model of written expression and 

found some did not in the current sample. However, the variables that did fit into the model of 

written expression could be used in schools to analyze specific levels of language in student 

writing, as well as overall writing quality. 

 A meta-analysis of spelling instruction found strong support for teaching spelling 

explicitly to develop spelling skills and additionally influences reading development (Graham 

and Santangelo, 2014). This meta-analysis and the results of the present study and others should 

be a strong argument for teaching spelling explicitly for spelling and writing ability. 

Abbot, Berninger and Fayol (2011) also found that spelling was the most stable skill 

across grade levels of the writing-related skills they examined. The authors used this finding to 

argue for the significance of spelling in children’s writing education, as their results also 

indicated spelling was significantly related to other writing skills. However, in their literature 

review, they identified a lack of strategic, consistent spelling instruction in classrooms across the 

country (Abbott et al., 2010).   
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Teacher preparation for all grades should include knowledge of the components of 

written language and how written expression is assessed. A deep understanding of these topics 

would allow teachers to better intervene when students struggle. This research specifically helps 

teachers to understand how spelling may influence different levels of language and writing 

quality. With a more accurate and thorough model like this study puts forth, teachers can analyze 

student writing for specific areas of need and foci for intervention.   

A real need for educators and students is less labor-intensive way for teachers to assess 

written expression and provide specific feedback. This feedback, in turn, can lead to specific 

instruction and intervention. Automated tools for assessing writing would allow this, but 

researchers first need to establish which components of writing are meaningful for identifying 

struggling writers and for intervention. 

Implications for Future Research 

Most assessment and authentic writing tasks have technology supports available (e.g., 

spell-check, and thesaurus). For example, the National Assessment of Educational Progress also 

reports interesting statistics on the ways in which middle schoolers use the computer-based 

writing assessment and what tools they may use in this computer interface (e.g., thesaurus spell-

check). The influence of these readily accessible tools may change the way students and adults 

produce written expression and may change the model of written expression entirely. 

The ultimate goal of both writing instruction and intervention is to improve writing 

quality, and the strategies to do this greatly depend on the purpose and form of writing being 

done (Troia et al., 2019). More research is needed on how genres of writing may differ in models 

of written expression. For example, does spelling constrain the levels of language differently in 
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informational vs. narrative text? Many further questions exist as to how language differs in 

genres of written expression and how language and skills may vary across these genres.  

Wilson and colleagues (2017) argue the use of on-demand, first draft only written 

products in assessment differs from authentic writing situations. Future research should aim to 

complete a study with multiple drafts of the same writing and analyze the first vs. final draft for 

differences in how a model of written expression fits different drafts. Such a study would more 

closely resemble the way individuals write in schools and in the real world.  

The Coh-Metrix variables used in this study, as well as the myriad of other variables in 

the Coh-Metrix system, have tremendous potential for semi-automated assessment of written 

expression. However, these variables are in their infancy in terms of being understood as they fit 

into a model of written expression to be used in assessment. Further research is needed to 

establish how these Coh-Metrix variables measure written language, predict outcomes for 

students and can be of best use for progress monitoring and assessing written expression.  

Conclusion 

Overarching questions that guided this study included: why are so many students failing 

to reach proficiency in written expression? And: how can we accurately assess the areas in which 

these students struggle for targeted instruction and intervention? These questions are meaningful 

for student outcomes in school and life, as written expression is a vital skill for students and has 

outcomes related to grade retention, standardized assessment success and graduation (Jenkins et 

al., 2004). 

This study aimed to further the development of a model of written language to guide 

assessment and instruction in schools with a specific focus on the role of spelling in the model of 

written language. A comprehensive model of written language would guide understanding of 
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what skills make up the ability to produce written expression and how these skills and their 

interactions change individually and developmentally. Establishing a model of written 

expression, the cognitive processes involved, and how these components and skills interact 

would allow an understanding of what needs to be assessed in written expression and 

importantly, why certain students may struggle.  

This study tested one empirically established model of written expression to analyze how 

spelling may influence the levels of language in their prediction of writing ability. The 

hypothesized model, based on work by Wilson and colleagues (2017) used three levels of 

language (word, sentence, text) and including spelling, with specific aims of analyzing how 

spelling constrained these levels in their prediction of writing quality. This study found spelling 

constrained only the text-level of language in its prediction of writing quality, and that an 

interaction existed in which if the spelling scores and text scores were better, the results for 

writing quality were even greater. 

These results suggest that spelling should not be relegated to the accuracy dimension of 

word-level skills within a levels of language model for written expression. Overall, the study has 

many implications for future research and practice. Mainly, this study adds to desperately needed 

analysis of samples to understand how the model of written expression behaves differently 

across individuals and developmental levels. This study also directs future research in the same 

goals, by confirming and questioning various prior studies, and adding an understanding of how 

spelling may fit into the model. Ultimately, the need for more research on written expression is 

needed to establish a comprehensive model of written expression for assessment and instruction 

to understand why students struggle in writing, in what specific ways they struggle, and to 

monitor their growth in written expression.   
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APPENDIX A 

 
The Writing Architect Prompts 

Informative (passage) prompts 

Remember, a well written informative paper (1) has a clear main idea and stays on topic, (2) 
includes a good introduction and conclusion, (3) uses information from the article stated in your 
own words plus your own ideas, and (4) follows the rules of writing. 

Frigid Northern China hosts snow and ice sculpture festival 

How would you like to spend Thanksgiving in space? 

This is how bats can land upside down 

13 Year Old World War II Veteran 

Here's a food wrapper you can eat 

Plastic bottle village 

Swat up: Six reasons to love flies 

Can an Elevated Bus Solve China’s Traffic Woes 

What sort of spider can capture its prey without a web? 

Scientists find that dogs understand what you're saying 

Why do Alaskan volcanoes erupt so often? 

Furniture of the Future 

Thorny Devil 

Kingdom of Ghana 

Visits to National Parks Sets Record 

Trapped Ants 

Study Reveals Surprising Facts About Our Choice of Emojis  
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Example Informational Passage 

 
Why do Alaskan volcanoes erupt so often?  

Source: Smithsonian Tween Tribune  
  
A remote volcano in Alaska's Aleutian Islands has erupted 10 times in less than a month. 

Experts say more eruptions are possible.   
Bogoslof volcano has sent up ash clouds that have reached as high as 35,000 feet.  
 The Alaska Volcano Observatory is a joint program of the U.S. Geological Survey and 

the University of Alaska Fairbanks. It says 90 volcanoes have been active within the last 10,000 
years. And they could erupt again. More than 50 have been active since about 1760. That is when 
record-keeping began.   

Like Bogoslof, most are on the 1,550-mile-long Aleutian Arc. The area forms the 
northern portion of the Pacific "Ring of Fire." The ring is a horseshoe-shape zone around the 
Pacific Ocean of frequent earthquakes and volcanic eruptions. These are triggered by the 
subduction of an oceanic plate beneath continental plates.   

Volcanoes in Alaska erupt regularly. Pavlof Volcano sent up ash clouds in 2013. 
Cleveland volcano blew in December 2011. Redoubt volcano 100 miles southwest of Anchorage 
blew in March 2009, dropping ash during the medals ceremony for the U.S. alpine ski 
championships at Alyeska Resort in Girdwood. Some volcanoes erupt and spit out additional ash 
intermittently for weeks, as Bogoslof seems to be doing.   

The Alaska Volcano Observatory was formed in response to the 1986 eruption of Mount 
Augustine. The observatory has tools to predict eruptions. As magma moves beneath a volcano 
before an eruption, it often generates earthquakes. They swell the surface of a mountain and 
increase the gases emitted. The observatory samples the gases. It also measures earthquake 
activity and watches for landscape deformities.  

The observatory uses mathematical models to forecast how fast ash particles will be 
transported in the atmosphere. And to determine where ash could fall. The observatory runs the 
models when it detects that a volcano might erupt. It also updates them when they blow.  

 What makes Alaska volcanoes so dangerous? Volcanoes in Hawaii ooze lava. But 
volcanoes in Alaska tend to explode.   

Instead of a red river of lava, Alaska volcanoes typically shoot ash up to 50,000 feet. That 
is more than nine miles. It reaches the jet stream.  

 That ash is not the kind you left after a campfire. Instead, it's an abrasive kind of rock 
fragment. The particulate has jagged edges. It has been used as an industrial abrasive to polish 
metals.  

 Particulate can injure skin, eyes and breathing passages. The young, the elderly and 
people with respiratory problems are especially susceptible. Ash under a windshield wiper can 
scratch glass. However, most volcanoes are far from communities. So ash fall that requires 
breathing masks or new air filters on a car is infrequent.  

 USGS geophysicist John Power once likened flying through an ash cloud to flying into a 
sandblaster.   

Ash can scrape the moving parts of jet engines such as turbine blades. However, ash on 
hot parts of a jet engine is potentially more dangerous, according to the observatory. The engines 
operate near the melting temperature of volcanic ash.  
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"Ingestion of ash can clog fuel nozzles, combustor, and turbine parts causing surging, 
flame out, immediate loss of engine thrust, and engine failure," according to the observatory.  

   
Using information provided by the Federal Aviation Administration, the observatory 

estimates that more than 80,000 large aircraft per year, and 30,000 people per day, fly on routes 
downwind of Aleutian volcanoes. These are along great-circle routes between Europe, North 
America and Asia.  

 Airlines get excited when an ash cloud rises above 20,000 feet.  
 The jet stream can carry ash for hundreds of miles. Ash from Kasatochi Volcano in 

August 2008 blew all the way to Montana.   
Redoubt volcano blew on Dec. 15, 1989. It sent ash 150 miles away into the path of a 

KLM jet carrying 231 passengers. Its four engines flamed out.  
 As the crew tried to restart the engines, "smoke" and a strong odor of sulfur filled the 

cockpit and cabin. The jet dropped more than 2 miles, from 27,900 feet to 13,300 feet. The crew 
finally was able to restart all engines. The plane landed safely at Anchorage.  

 So what are the chances for a major, catastrophic eruption?  
 "That's always a possibility but big eruptions have precursor signals," said USGS 

research geophysicist Chris Waythomas. "That just doesn't happen in 20 minutes."  
 Months of below-ground unrest can precede a major eruption. The Alaska Volcano 

Observatory, Waythomas said, likely would be tipped off by movement of the huge volume of 
magma involved.   

"It has to break a lot of rock to get to the surface," he said.  
  
Prompt: There are no communities near the Alaskan volcanoes. Write an informative 
paper describing why people would not want to live near these volcanoes. Remember, a 
well written informative paper (1) has a clear main idea and stays on topic, (2) includes a 
good introduction and conclusion, (3) uses information from the article stated in your own 
words plus your own ideas, and (4) follows the rules of writing.  
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APPENDIX B 

 
Code Book: The Writing Architect 

Figure 7. 

Writing Architect Codebook Page One 
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Figure 8. 

Writing Architect Codebook Page Two

 

 

 

 



 
 

 
75 
 
 
 

 

Figure 9. 

Writing Architect Codebook Page Three
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Figure 10. 

Writing Architect Codebook Page Four
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Figure 11. 

Writing Architect Codebook Page Five 
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Figure 12. 

Writing Architect Codebook Page Six 
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Figure 13. 

Writing Architect Codebook Page Seven 
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Figure 14. 

Writing Architect Codebook Page Eight 
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Figure 15. 

Writing Architect Codebook Page Nine 
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Figure 16. 

Writing Architect Codebook Page Ten 
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Figure 17. 

Writing Architect Codebook Page Eleven 
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Figure 18. 

Writing Architect Codebook Page Twelve 
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Figure 19. 

Writing Architect Codebook Page Thirteen 
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Figure 20. 

Writing Architect Codebook Page Fourteen 
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Figure 21. 

Writing Architect Codebook Page Fifteen 
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Figure 22. 

Writing Architect Codebook Page Sixteen 
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APPENDIX C 

 
Writing Architect: Quality Scoring Rubric 

Table 13. 
 
Writing Architect Quality Scoring Rubric 
 
Scoring 
Dimension  

No evidence of 
dimensional 
quality; 
severely 
flawed/difficul
t to read  

Minimal 
evidence of 
dimensional 
quality; 
substantially 
flawed/difficul
t to read  

Some 
evidence of 
dimensiona
l quality; 
notably 
flawed but 
readable  

Adequate 
evidence of 
dimensiona
l quality; a 
few 
consistent 
flaws but 
readable  

Strong 
evidence of 
dimensiona
l quality; 
some 
inconsistent 
flaws/easy 
to read  

Excellent 
evidence of 
dimensional 
quality; 
virtually no 
flaws/fully 
comprehensible
  

Orients the 
reader to 
the purpose 
of the text 
effectively 
and 
creatively  

0  1  2  3  4  5  

Groups 
related 
ideas to 
enhance 
text 
coherence 
logically 
and 
insightfully
  

0  1  2  3  4  5  

Provides a 
concluding 
sentence or 
section that 
follows 
smoothly 
from prior 
ideas  

0  1  2  3  4  5  
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 Table 13 (cont’d) 
 
Links ideas using 
words or phrases 
precisely and 
effectively for strong 
cohesion  

0  1  2  3  4  5  

Develops ideas using 
facts examples, 
experiences, 
descriptive details, 
dialogue/quotes (from 
source materials as 
appropriate) that are 
relevant and 
influenceful  

0  1  2  3  4  5  

Uses language and 
vocabulary that is 
precise, varied, and 
apt for the type of 
text  

0  1  2  3  4  5  

Is free of errors in 
grammar, usage, and 
mechanics (spelling, 
capitalization, and 
punctuation)  

0  1  2  3  4  5  
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