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Abstract

Few studies have considered the reliability and validity of the measures used to assess
self-regulation in writing. The purpose of the current study was to evaluate the reliability and
validity of the Interview on Self-Regulation in Early Writing, a novel task-specific measure
designed to assess self-regulation in writing in Grade 1. This eight-item interview was
designed to assess the planning, goal setting, strategy, self-statements, self-monitoring,
coping, reviewing, and self-reinforcement aspects of self-regulation on separate transcription
and composition dimensions. The data from 117 Grade 1 students were used to evaluate
inter-rater reliability and the internal consistency of the scale. A principal components
analysis (PCA) was used to examine the internal structure of the scale. Discriminant and
predictive validity were also assessed. The Interview on Self-Regulation in Early Writing had
excellent inter-rater reliability and good internal consistency once unreliable items were
removed. The internal structure and discriminate and predictive validity analyses provided
support for the validity of this measure. In sum, the current study provided evidence that
supported the reliability and validity of the Interview on Self-Regulation in Early Writing.
Further, it provided a description of self-regulatory writing behaviours writing in Grade 1 and
filled a gap in the literature between content-neutral self-regulation in early childhood and
subject-specific self-regulation in later grades.

Keywords: Self-regulation, Writing, Reliability, Validity, Early Writers, Writing Measure,

Assessment
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Summary for Lay Audience

Writing is a challenging task that requires balancing a great deal of information in the
mind at once, including thinking of ideas, organizing thoughts, and remembering information
like spelling and punctuation. Self-regulation is the process that helps people manage the
information required to write a story. Many researchers have discovered that teaching self-
regulation skills helps older students to write better stories, but little work has been done with
early writers. Further, no researchers have ever done any work examining if the tools that are
used to measure self-regulation measure self-regulation instead of something else. The
purpose of this research was to evaluate a new tool called the Interview on Self-Regulation in
Early Writing. This study examined the tool’s reliability and validity. Reliability refers to
whether the interview measured self-regulation consistently, and validity refers to whether
the interview accurately measured self-regulation instead of something else. This interview
asked Grade 1 students about aspects of self-regulation including their thoughts about
planning stories, setting goals for their writing, the strategies they can use to help them write
a good story, reviewing their stories, and the things they can say to motivate themselves to
keep writing. This study had three groups of participants. One group was taught the regular
curriculum from their teachers, one group was taught writing strategies and one group was
taught writing strategies and self-regulation skills. This study found that the interview items
measured self-regulation consistently. It also found that the interview predicted writing
quality after they had received all their lessons and that the group that had been taught about
writing strategies and self-regulation had more knowledge about self-regulation measured by
the interview. This confirmed that the Interview on Self-Regulation in Writing was reliable

(i.e., consistent), and valid (i.e., measured what it was supposed to). This research helped us

il



to understand early writing behaviors and how to teach students in Grade 1 to write better

stories.
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Preface

Writing is a cyclical, goal-directed process governed by self-regulation (Hayes &
Flower, 1980). Since self-regulation has been included in models of writing, topics such as
knowledge of the development of skill-specific self-regulation, the impact of self-regulation
on writing quality, and the efficacy of Self-Regulated Strategy Development interventions
have been well-researched. However, researchers have only recently begun to consider the
reliability and validity of the measures that have been developed to assess self-regulation in
writing. This raises the question, “if the reliability and validity for the measures we have used
to assess self-regulation in writing are unknown, how can we confidently attribute writing
research findings to the construct of self-regulation itself?”” For that reason, the purpose of
the current study was to examine the reliability and validity of a novel measure designed to
assess self-regulation in Grade 1 titled: The Interview on Self-Regulation in Early Writing.

In Chapter 1, relevant theories and empirical research on measurement, self-
regulation, writing, and the self-regulation of writing will be presented and reviewed. This
will be followed in Chapter 2 by a discussion about the development of self-regulation in
writing and a review of relevant research findings on what is known about self-regulation in
skilled versus less skilled writers and the impact of self-regulation on writing quality. The
most common methodologies for assessing self-regulation in learning, self-report
questionnaires and think-aloud protocols, will be presented, followed by a review of the
literature on self-report questionnaires used to assess self-regulation in writing. These
measures will be critiqued and evaluated according to current theories of self-regulation in
writing. Chapters 3. Chapters 4 and 5 will then present the methodology used in the current
study to evaluate the reliability and validity of the Interview on Self-Regulation in Early

Writing, present the results, and discuss the findings, respectively.
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SELF-REGULATION IN EARLY WRITING

Chapter 1

1 Theoretical Perspectives

The purpose of the current study was to examine the reliability and validity of the
Interview on Self-Regulation in Early Writing. To understand the methods used and the
justification for the creation of the measure, relevant theories will be presented and
reviewed. In this chapter, measurement theory will be presented first followed by
cognitive theories of self-regulation, writing, and self-regulation of writing. Finally, the
Self-Regulated Strategy Model of instruction will be discussed.

1.1 Measurement Theory

In this section, theories of measurement will be reviewed to provide background
information on the approach taken to evaluate the reliability and validity of the Interview
on Self-Regulation in Early Writing. This information is provided to give context to the
current study.

Measurement is an essential part of science (DeVillis, 2016, p. 2). Measurement
or assessment is one of the most difficult challenges facing psychology and the
behavioural sciences. Ultimately, assessment is organized observations of different
processes including visible behaviours and hidden mental states or skills. For that reason,
reliability and validity are paramount. Assessment tools with strong reliability and
validity enable psychologists and scientists to conduct scientifically rigorous research,
make informed decisions on matters that have a wide social impact and interpret test
results in ways that are fair and unbiased (Bornstein, 2011).

Measures serve as proxies for unobservable variables (DeVillis, 2016, ch. 2). The

latent variable is both unobservable and able to change with respect to strength or
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magnitude. While the latent variable cannot be directly observed, it is assigned a value
meant to represent the true score. The inherent assumed relation between the latent
variable and a measure means the two should be empirically related (DeVillis, 2016, ch.
2). To better understand how to create a reliable and valid measure, theories of reliability
and validity are presented and discussed.
1.2 Reliability

Reliability is the extent to which a measure performs in a consistent and
predictable fashion; it represents a core issue in measurement (DeVillis, 2016, ch. 3). One
way of considering reliability is to consider the internal consistency of a measure.
Internal consistency is, “the homogeneity of the items within a scale” (DeVillis, 2016, p.
42). If the items of a scale are strongly related to each other, this means they should also
be strongly related to the latent variable. This is assessed by examining the strength of the
correlations between items on a scale. Internal consistency is measured using Cronbach’s
alpha.
1.3 Inter-Rater Reliability

Inter-rater reliability is the, “extent to which raters generate scores that
correspond” (DeVillis, 2016, p. 67). Pearson’s correlation coefficient can be used to
examine the extent to which, “the frequency of exact agreements between judges exceeds
what could be expected by chance” (DeVillis, 2016, p. 67). This type of reliability is
important to ensure coding systems are consistent, replicable, and unbiased.
1.4 Validity

Validity is the extent to which the latent variable represents the true score

(DeVillis, 2016, ch. 4). Two seminal articles have shaped our traditional understanding
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of validity: Cronbach and Meehl’s (1955) “Construct Validity in Psychological Tests”
and Campbell and Fiske’s (1959) “Convergent and Discriminant Validation by the
Multitrait Multimethod Matrix.” Cronbach and Meehl (1955) operationalized the validity
statistic . This statistic represents the magnitude of the relation between a predictor
variable and an outcome variable.

Since that time, researchers have proposed that validity should be evaluated by:
(1) Content validity or the extent to which items on a measure represent the latent
variable that the tool seeks to assess, (2) Criterion-related (also known as predictive)
validity or the extent to which a measure predicts a outcome assessed by another measure
and (3) Construct Validity or the extent to which the measure can be used to make
inferences about the theoretical construct measured (DeVillis, 2016, ch. 4). Convergent
and discriminant validity are considered subtypes of criterion-related validity.
Convergent validity is the extent to which two measures that should be related are related
and discriminant validity is the extent to which two measures that should not be related,
are not.

Bornstein (2011) proposed an additional method of assessing validity; the
process-focused model. According to this model, validity is defined as “the degree to
which respondents can be shown to engage in a predictable set of psychological
processes during assessment, with those processes dictated a priori by the nature of the
instrument(s) used, and context in which it takes place” (p. 532). This method of
assessing validity shifts from correlational to experimental methods which allows
researchers to better understand the relations between variables. In sum, the process-

focused model of validity emphasizes process over outcome and experimental methods
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over correlational methods. The current study uses this methodological approach to
examine the validity of the Interview on Self-Regulation in Early Writing in Grade 1.

Hogan and Agnello (2004) reviewed 696 research reports to evaluate the types of
validity evidence considered for each measure. Correlations between the measure of
interest and another self-report measure were used to assess validity in 87% of cases.
Behavioural outcome criteria were only used in 5% of cases and no cases used
experimental methods to evaluate validity. Similarly, Cizek et al., (2008) found in a
review of 283 studies, only 1.8% assessed response process. Borstein (2011) confirmed
these findings in a review of the methods used in leading validity journals between 2006
and 2008. Despite the theoretical shift in thinking on how to assess validity, 91% of
studies used correlational methods only to assess validity and only 9% used experimental
methods. This highlighted the need for more rigorous methods when considering the
validity of a newly constructed measure.
1.5 Best Practices for Assessing the Validity of a Measure

According to the Standards for Educational and Psychological Testing (2014), the
best practices for assessing the construct validity of a measure include evidence based on
content, response process, internal structure, relations with other variables and the
consequences of testing. Evidence based on content examines the extent to which a
questionnaire aligns with the most current empirical research on the topic, in this case,
self-regulation in writing. Evidence based on response process evaluates if: (1) Students
understand the items and types of responses required; (2) Students must access related
information from their memories; (3) Students must integrate recalled information into a

coherent response; (4) Students must match their recalled knowledge to a response and
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(5) Students must select/produce the correct answer. Evidence based on internal structure
means that the relations between items or dimensions on an assessment are consistent
with current theory. This is generally tested with an exploratory and/or confirmatory
factor analyses to evaluate the internal structure of a questionnaire.

Evidence based on relations with other variables is composed of three elements:
convergent relations, discriminant relations, and predictive relations. Convergent
relations mean that the measure in question shows a strong, positive relation with another
established behavioural measure of the same theoretical construct. Discriminant relations
mean that no relation is found between the measure in question and a theoretically
dissimilar construct. Predictive relations mean that the measure in question can be used to
predict theoretically related constructs. Lastly, evidence based on consequences of testing
means that any interpretations or consequences that result from the measure are
theoretically sound (Wolters et al., 2018).

The theories reviewed guided the approach used to assess the Interview on Self-
Regulation in Early Writing in the current study. Now that we have reviewed relevant
methodological considerations for measure development, we will turn to a discussion on
cognitive theories of self-regulation, writing, and the self-regulation of writing.

1.6 Social Cognitive Theory of Self-Regulation

According to Bandura (1991), self-regulation is a complex and dynamic process
that enables individuals to manage personal, environmental, and behavioural factors. In
his seminal paper, the author delineated the structure and function of self-regulatory
systems. Self-regulatory systems were structured into three subprocesses: (1) self-

observation, (2) judgmental process and (3) self-reaction. Self-observation, also known as
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self-monitoring, is an internal evaluation of thought patterns, behaviors, and
performances. This subprocess is highly influenced by pre-existing cognitive structures,
self-beliefs, and mood. The judgmental subfunction is the process of comparing what one
observes about their internal thoughts, behaviours and performances to their personal
standards, and self-reaction is the process of how self-judgements and comparison to
personal standards are translated into action. This could include tangible outcomes, self-
reflection, or self-incentives. Together, the function of these self-regulatory mechanisms
is to enable personal agency by impacting thoughts, behaviours, and motivation.

The self-efficacy mechanism represents the extent to which an individual believes
they are capable and in control of both internal and external factors that influence their
functioning. This influences their choices, goals, effort, how they handle difficulties,
stress, and coping. This mechanism also influences how individuals perceive successes
and failures. Individuals with higher self-efficacy are more likely to set higher goals for
themselves and persist to achieve them. While there is a bidirectional relation between
the self-regulatory structures and functions, understanding their unique role is an
important distinction to make as we transition to discussing assessing self-regulation in
writing.

1.7 The Cognitive Model of Writing

Writing is a cyclical, goal-directed activity that requires high levels of self-
regulation to manage competing demands. In Hayes and Flower’s (1980) influential
model of cognitive processes in writing, the authors emphasized that writing cannot be
conceptualized as a sequence of stages but as distinct elements that interact and shift over

the course of the writing process. In their model, three distinct processes for text
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composition, planning, translating (i.e., the transformation of oral language into written
form) and reviewing were identified. In addition to the core components of writing,
Hayes and Flower (1980) also introduced the concept of self-regulation into their
cognitive model of writing. The self-regulatory structures they addressed were goal
setting, monitoring, the task environment, and long-term memory.

In their seminal paper, the authors explained that monitoring is the self-regulatory
process that alerts the writer when it is time to shift from one phase of the writing process
to another (e.g., from planning to translating). Another key element of this model was
emphasizing that writing is a goal-directed activity and acknowledging that the act of
writing itself may stimulate new writing objectives. In sum, Hayes and Flower (1980)
included self-regulation as a key component of their cognitive model of writing and
highlighted that self-regulatory processes are essential to facilitate the cyclical and goal-
directed nature of the writing process. The structures the authors identified laid the
groundwork for future researchers to expand on how self-regulation drives the writing
process.

1.8 The Not So Simple Model of Writing

The more current, Not So Simple Model of Writing, added further nuances to our
understanding of the writing process to include the interplay between the mental
environment where ideas are generated and the external environment where writing is
produced. According to this model, writing involves three primary types of processes:
text generation, self-regulation, and transcription (Berninger & Chanquoy, 2012). The
first process, text generation, is rooted in oral language and incudes the production of

words, sentences, and discourse. The second process, self-regulation, is the ability to be
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strategic when writing, stay motivated, navigate problems that may be encountered and
actively monitor writing quality. The third process, transcription, is the act of translating
oral language into written language which includes the production of both handwriting
and spelling. These three processes provide an explanation for how ideas from within our
mental environments can be expressed in the external environment.

Continuing the development of theories on writing development, Kim et al.
(2017) argued that the Simple and Not So Simple Views of Writing lacked specificity
with regards to the relation between component skills and particularly, text generation.
Their model, the Direct and Indirect Effects Model of Developmental Writing further
nuanced our understanding of the writing process by using structural equation modeling
to elaborate on previous models in an empirically based way. Based on their findings,
discourse-level oral language and transcription skills (handwriting fluency and spelling)
were found to be directly related to writing. In contrast, working memory affected writing
through the mediation of oral language skills (vocabulary and grammatical knowledge),
higher order cognitive skills (inference and theory of mind) and transcription skills
(handwriting fluency and spelling). Given the substantial, albeit indirect, effect of
working memory on writing, working memory was indicated as a key cognitive ability
that contributes to writing.

Taken together, writing is a process that requires text generation, self-regulation
and transcription skills which are grounded in working memory. The Self-Regulation

Model of Writing will be presented and discussed next.
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1.9 The Self-Regulation Model of Writing

While Hayes and Flower (1980) and Berninger and Chanquoy (2012) included the
general concept of self-regulation in their model of writing, they did not consider all the
ways individual self-regulatory subprocesses are essential to the composing process. In
Zimmerman and Risemberg (1997), the authors proposed three classes and ten processes
in their Self-Regulation Model of Writing. While it was proposed more than two decades
ago, it is still considered an influential model in the present day. Derived from social
cognitive and self-regulation theory (Zimmerman, 1989), their model divided self-
regulation into three forms: environmental, behavioural and personal/covert. The authors
expanded on Flower and Hayes’ (1980) theory and posited that these self-regulatory
processes interact in a cyclic feedback loop allowing writers to monitor their writing and
respond based on the feedback they gathered. This theory influenced the development of
the Interview on Self-Regulation in Early Writing.
1.9.1 Environmental

The environmental self-regulatory processes include: (1) Environmental
structuring and (2) Self-selected models. Environmental structuring consists of choosing,
organizing, and generating successful settings and situations to produce written work.
Self-selected models include resources writers can use to gain knowledge of writing and
the skills required to do so. These may include sample texts or writing styles of people
they admire.
1.9.2 Behavioural

The behavioural self-regulatory processes include: (3) Self-monitoring, (4) Self-

consequenting, and (5) Self-verbalizations. Self-monitoring consists of observing and
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being aware of one’s progress. This may include tracking the amount of work produced
or goals met. Self-consequenting is the process of incentivizing oneself for meeting goals
or punishing oneself for not meeting goals and self-verbalizations include things writers
say to themselves such as reading their text out loud to help them edit or using positive
self-talk to help them overcome barriers to writing.

1.9.3 Personal/Covert

The personal/covert self-regulatory processes include: (6) Time planning and
management, (7) Goal setting, (8) Self-evaluative standards, (9) Use of cognitive
strategies, and (10) Use of mental imagery. Time planning and management involves
effectively predicting and accounting for the time required for writing and goal setting
requires establishing short- and long-term writing goals with respect to aspects like length
and quality. Self-evaluative standards are the personally determined criteria each
individual sets for themselves about the structure, content and quality of their writing.
Use of cognitive strategies consists of rule-bound methods to organize, generate, and edit
writing, and use of mental imagery is the process of recalling or creating a mental picture
of a setting, action, or character to facilitate writing about it.

In sum, Zimmerman and Risemberg (1997) integrated Bandura’s (1991) social
cognitive theory and Hayes and Flower’s (1980) model of cognitive processes in writing
to specify the self-regulatory processes required to produce a quality composition. This
theory clarified our understanding of self-regulation in writing and was used to help

develop the Interview on Self-Regulation in Early Writing.
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1.10 The Self-Regulated Strategy Development Model

While the focus of the current study is the Interview on Self-Regulation in Early
Writing, the interview was administered to students who participated in a larger
instructional study. Administering the interview in an instructional setting enabled the
researchers to test the sensitivity of the interview to the effects of self-regulation
instructions. This was one method used to test the validity of the interview in the current
study. For that reason, more information about the Self-Regulated Strategy Development
Model (SRSD; Harris & Graham, 1996), the methods they used to teach self-regulation,
and the self-regulatory processes taught will now be provided. In the literature, there is a
consensus that writing requires self-regulatory processes. However, the question that
remains is how to teach self-regulation to developing writers. A strategy instruction
approach was initially designed to help children with learning disabilities who have been
shown to struggle with maladaptive attributions (e.g., attributing poor performance on a
math test to being stupid as opposed to needing more time to understand the concepts)
and learned helplessness (i.e., a belief that effort and successful outcomes are unrelated).
This approach outlined that if students were struggling with effective strategies to
complete academic tasks, then the solution was to teach them effective strategies to
complete academic tasks (Reid et al., 2013).

A strategy is a willful and effortful tool used to facilitate performance. Practically,
it can be defined as, “a series of ordered steps that helps a student perform a task™ (Reid
etal., 2013, p. 16). Knowledge of information processing, and specifically the role of
working memory, is important for strategy instruction. Working memory is where

information is, “temporarily stored, processed and manipulated” (Baddeley, 1986, 1996).
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It consists of three components: (1) The phonological loop manages spoken and written
verbal information, (2) The visuospatial sketchpad manages spatial information and (3)
The central executive manages planning, organizing and problem solving. When a
student’s working memory is overloaded, they are no longer able to receive or process
new information. For that reason, considering the amount and timing of the information
presented to students in strategy instruction is important for learning.

Student attributional styles, or how they interpret successes and failures and use
self-talk to cope, also have a major impact on learning (e.g., Tabassam & Grainger,
2002). Weiner (1979) proposed three attributional categories: (1) Internal versus external,
(2) Controllable versus uncontrollable and (3) Stable versus unstable. The first
attributional style considers whether students attribute their successes and failures to
factors inside or outside of themselves. The second attributional style considers the extent
to which the student believes the success or failure was within their control. The third
attributional style considers whether a student views their pattern of successes and
failures as constant or unchanging over time.

Students with maladaptive attributional styles tend to attribute failures to internal,
uncontrollable factors and successes to uncontrollable, external factors (e.g., Tabassam &
Grainger, 2002). For this reason, these students are at higher risk of developing a
negative attitude towards learning, avoiding academic tasks, and experiencing school-
related anxiety. Further, they tend to use negative self-talk, (e.g., “I’m stupid”, “I can’t do
it”, “this is impossible”). In contrast, students with a positive attribution style are more
likely to attribute successes and failures to internal, controllable factors (e.g., “I’'m trying

99 ¢¢

my best”, “I haven’t had enough practice do this yet”, “this is hard, but I can take my
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time”). This makes them more likely to persist on challenging tasks. By teaching students
to attribute their successes and failures to their own efforts and to use their strategies,
teachers can encourage a positive attributional style (e.g., Tabassam & Grainger, 2002).

With respect to instruction, self-regulation is how students learn to manage
cognitive (i.e., thinking) and metacognitive (i.e., thinking about thinking) processes (Reid
etal., 2013, p. 29). Teaching students the how, when, where and why behind instruction
helps to maintain and generalize strategy use. Students also need to be able to self-
regulate their efforts to maximize the efficacy of their strategy use. In the SRSD model,
the goal is for students to understand where and when to use a strategy, monitor the use
of the strategy to evaluate whether it was effective, block negative thoughts that could
hinder their performance, internalize the belief that using their strategies makes them
better thinkers, and practice using the strategy enough for it to become automatic.

Graham and Harris’ (1996) Self-Regulated Strategy Development Model (SRSD)
is the most influential model of this type of instruction (Reid et al., 2013). It has
extensive research support, considers cognitive, motivational, and academic
characteristics of learners, is used in combination with self-regulation strategies to help
maintain student focus, effort and motivation and is practical to implement in a classroom
environment (Reid et al., 2013). The Self-Regulated Strategy Development Model has six
stages: (1) Developing and activating background knowledge, (2) Discussing the strategy,
(3) Modeling the strategy, (4) Memorizing the strategy, (5) Supporting the strategy and
(6) Independent performance. Each step of the model will now be described in more

detail.
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1.10.1 Developing and Activating Background Knowledge

Stage 1 has two primary goals: (1) Define the skills student need to use a strategy
and (2) Assess student knowledge and/or ability of the defined skills (Reid et al., 2013).
Defining the skills students need to use a strategy can be done by breaking a task down
into steps and skills. Helpful tools to assess student knowledge in this stage include
observation, curriculum-based measurements, and interviewing students about what they
are doing by asking how and why. To illustrate, before teaching a long-division strategy,
students must be proficient in multiplication and subtraction. If multiplication or
subtraction were not mastered by the student, they may not have the working memory
resources available to learn a long-division strategy. Therefore, the purpose of this stage
of the strategy is to ensure students have the defined skills they require to use the strategy
through assessment (Reid et al., 2013).
1.10.2 Discussing the Strategy

The purpose of stage 2 of the model is three-fold: (1) Acquire student “buy-in” by
“selling” the strategy, (2) Help students develop an awareness of their current level of
performance, and (3) Introduce the steps of the strategy (Reid et al., 2013). The purpose
of this method of instruction is to help students become self-regulated learners. To do so,
they need to understand the logic behind why they are being asked to use a strategy and
how it will benefit them (e.g., improved performance, fewer recesses spent inside to
correct work etc.). If students do not see the utility in a strategy, they are unlikely to use
it. Establishing a baseline level of performance with students and graphing their progress
can serve as tangible evidence of the effectiveness of the strategy and serve to reinforce

strategy use. Once students understand why they are being asked to use a strategy and
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their current ability level, it is time to introduce the steps of the strategy, emphasizing
what, how and where each step of the strategy is useful. Key to this stage of the strategy
is promoting the message that growth and good outcomes are directly linked to effort and
strategy use (Reid et al., 2013).
1.10.3 Modeling the Strategy

Modeling the strategy is arguably one of the most important steps of the process
(Reid et al., 2013). In this stage of the model, the teacher models the strategy as an
“expert” and demonstrates the metacognitive skills required for effective strategy use
using “think aloud” procedures. By verbalizing their inner thought processes, the teacher
emphasizes the why and how of strategy use to their students. This stage requires the
teacher to go beyond just repeating or listing the steps of the strategy. In the literature,
modeling the strategy with an emphasis on the metacognitive processes of effective
learners is essential. Despite the importance of this step, teachers can find it challenging
to identify and vocalize automatic thoughts and actions for their students. To help them
identify self-regulatory and metacognitive processes within themselves, teachers can ask
themselves these four questions: (1) “Why am I doing this step in the task?” (2) “How did
I know to do it?”” (3) “What are the important actions, cues or questions?” and (4) “What
knowledge do I need?” (Reid et al., 2013, p. 39).
1.10.4 Memorizing the Strategy

To use a strategy effectively, students must have the steps committed to memory
and be able to recall them automatically (Reid et al., 2013). It is important to note that
strategy memorization includes an understanding of how and why each step of the

strategy needs to be applied, not just being able to regurgitate them. In contrast to
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modeling the strategy, memorizing the strategy is regarded as the easiest step of the
process. Strategy memorization can be achieved through classroom games and repetition
(Reid et al., 2013).
1.10.5 Supporting the Strategy

The goal of this critical step of the process is to have teachers and students work
collaboratively to help students be able to perform the strategy effectively and
independently (Reid et al., 2013). This is accomplished through scaffolding where the
teacher initially completes majority of a task while asking for student input and gradually
withdraws their support until the student is performing the more difficult steps of the
strategy independently. Essential elements of this stage of the model include ensuring
that the release of responsibility from teacher to student is gradual and providing students
adequate time and support to achieve mastery of the strategy. This can be accomplished
through content, task, and material scaffolding. Content scaffolding involves using easy
content to introduce a strategy (e.g., one level below student ability level), using
interesting or familiar content and having students perform easier steps of the strategy
initially (i.e., while the teacher performs the more difficult steps). Once the students
become familiar with the steps, they can progress to completing the more difficult steps
of the strategy themselves as well. Task scaffolding consists of strategy performance in a
group setting gradually shifting from the teacher to the students (e.g., initially, the teacher
elicits the required strategy step from the students, describes it and models using it for
them. Then, the teacher elicits the required strategy step from the students, has the
students describe the strategy and models using it for them). Finally, the teacher elicits

the required strategy step from the students, has the students describe the strategy, and
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model how to use it). Material scaffolding involves the gradual fading of prompts or
other supporting materials (e.g., a strategy poster that lists all the steps is covered up one
step at a time). The purpose of this phase of the model is to ensure students can use the
strategy effectively and independently (Reid et al., 2013).

1.10.6 Self-Regulation Strategies

Reid et al. (2013, p. 71) described self-regulation strategies that can be effectively
taught to students with learning disabilities. These included self-monitoring, self-
evaluation, self-instruction, goal-getting and self-reinforcement, each of which will be
discussed in turn. These self-regulation strategies are assessed using the Interview on
Self-Regulation in Early Writing and are therefore the focus of the current study.

Self-monitoring. Self-monitoring behaviour results in an internal evaluation of
the action as successful or unsuccessful (Reid et al., 2013). If the action was successful,
the individual provides themselves positive reinforcement for example by saying, “Great
work!” which makes it more likely for them to repeat the action in the future. If the action
was unsuccessful, the individual provides themselves negative reinforcement for example
by saying, “oops” which makes it less likely for them to repeat the action in the future.
With respect to writing, self-monitoring can be used to help the student assess whether
they have included all the parts of a story (Reid et al., 2013).

Self-evaluation. Self-evaluation is similar to self-monitoring, but there are two
key distinctions (Reid et al., 2013). First, if self-monitoring involves an individual
observing their behaviours, self-evaluation requires an accurate assessment of one’s
behaviour to receive reinforcement. Second, self-evaluation often involves a student

comparing their self-assessments to an external standard (Reid et al., 2013).
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Self-instruction. Self-instruction is the use of self-talk to regulate behaviour and
self-talk can be taught to help students learn how to talk themselves through a behaviour
(Reid et al., 2013). Self-instruction can be applied at two levels: general and task specific.
Self-instruction at the task-specific level would not for example generalize from a writing
to a math task. There are six functions of self-instruction: (1) Problem definition (e.g.,
“OK, what do I need to do now?”), (2) Focusing attention/planning (e.g., “I need to take
my time and concentrate”), (3) Strategy related (e.g., “I need to remember to use my
strategy”), (4) Self-evaluation (e.g., “I need to check and see how I am doing”), (5)
Coping (e.g., “I can do this if [ keep at it”) and, (6) Self-reinforcement (e.g., “I did it!
Great job!”; Reid et al., 2013).

Goal setting. Goal setting is an important self-regulatory behaviour (Reid et al.,
2013). Goals serve three primary functions: (1) Goals define specific targets and help
determine what effort is required to achieve a goal, (2) Goals help an individual evaluate
progress and (3) Goals are both motivating to achieve and reinforcing once achieved.
Effective goals meet specificity, proximity, and difficulty parameters. Said otherwise,
effective goals are well-defined, able to be accomplished in a timely fashion and are not
too easy or too difficult (Reid et al., 2013).

Self-reinforcement. Self-reinforcement is when an individual gives themselves a
reward or consequence after evaluating their performance against pre-determined criteria
(Reid et al., 2013). For example, this could mean a writer rewards themselves with a

special dessert after meeting their weekly writing goals.
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1.11 Conclusion

In sum, a measure must be reliable and valid to assess the intended construct,
which in this study, is self-regulation in early writing. Self-regulation is an integral part
of the writing process that is often overlooked in instruction. However, the Self-
Regulated Strategy Development Model provides a framework to incorporate self-
regulation instruction into teaching. Now, we turn to a literature review relevant to

developing a measure to assess self-regulation in writing.
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Chapter 2

2 Literature Review

The purpose of this chapter is to review the literature on the development of self-
regulation in writing, the relation between self-regulation and writing quality, assessment
of self-regulation in learning and the research on assessing self-regulation in writing.
2.1 Development of Self-Regulation in Writing

While Hayes and Flower (1980) emphasized that writing is a goal-directed
activity, McCutchen (1995) found that early writers do not produce goal-directed
compositions. With that said, preliminary research supports that self-regulation plays an
important role in early writing skill development. To illustrate, Kent et al. (2014) studied
the relation between early writing and component skills in kindergarten and writing
outcomes concurrently and longitudinally in Grade 1 in a sample of 265 students. The
authors examined a writing model that included self-regulation (i.e., attention), reading,
spelling, handwriting fluency, and oral language component skills. The attention
regulation variable was measured using a teacher-report scale designed to measure
symptoms of attention-deficit/hyperactivity disorder. This study measured attention-
memory, attention set-shifting, and attention-inhibitory control. While all three aspects of
self-regulation are relevant to student writing behaviour, attention during writing was not
specifically assessed. The structural equation model was better fitting when self-
regulation (i.e., attention) was included as opposed to a model that just included reading
and spelling. Self-regulation (i.e., attention) was positively related to writing fluency in
kindergarten and predicted writing fluency and quality in Grade 1. Similarly, a study by

Gerde et al. (2012) found that controlling for letter knowledge, home literacy
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environment, and decoding, self-regulation explained 7.1% of the variance in
kindergarten children’s name-writing skills. In this case, self-regulation was measured
using the Head-Toes-Knees-Shoulders task. This consisted of assessing elements of
behaviour regulation including working memory, attention, inhibitory control, and task
persistence. Taken together, this evidence suggests that self-regulation may play an
important role in writing development (Puranik et al., 2019). However, neither study
measured self-regulation during writing behaviours.

2.1.1 Writers become more self-regulated with age and education

Comparable to the development of other skills, writing-specific self-regulatory
behaviours increase with age, schooling and writing skill development (Berninger et al.,
1994; Berninger et al., 1996, Gerde et al., 2012). To illustrate, Bereiter and Scardamalia
(1987) found that between Grades 4 and 6, the amount of planning notes doubled, and
conceptual planning improved slightly from Grades 4 to 8. An additional study by
Boscolo (1990) found that while planning notes for children in Grades 2 to 4 were
generally copied sentences with few significant changes, planning notes for children in
Grades 6 and 8 were more sophisticated (i.e., reminders, summaries, or synthesized
information).

Revising behaviour has also been demonstrated in the literature to increase in
frequency and quality with age and experience (Fitzgerald, 1987). To illustrate, in a
longitudinal study, Limpo et al. (2014) found that planning and revising abilities grew
from Grades 4 to 9 in a sample of 381 students controlling for gender, school
achievement, age, handwriting fluency, spelling and text structure. Interestingly, the

authors found planning and revising were only related to writing quality in older students.
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Given that self-regulation in writing improves with age and schooling, one would expect
that self-regulation predicts writing quality- and it does.
2.2 Self-Regulation Predicts Writing Quality

Santangelo et al. (2016) conducted a meta-analysis on Zimmerman and
Risemberg’s (1997) model of self-regulatory processes. The goal of this meta-analysis
was to examine the impact of self-regulation instruction on writing quality. For that
reason, effect sizes for writing quality were calculated. The final sample included 78
studies published between 1963 and 2014 (35 studies used a random design and 49 were
quasi-experimental; 49 were peer-reviewed journal articles, 25 were dissertations, and
seven were either conference papers, book chapters or unpublished manuscripts). Of the
ten self-regulatory processes described by Zimmerman and Risemberg, five were studied
in at least four papers that met inclusion criteria. The five self-regulatory processes
examined in this meta-analysis included: (1) Self-selected models, tutors, or books, (2)
Goal setting, (3) Self-evaluative standards, (4) Cognitive strategies and (5) Mental
imagery. Cognitive strategies were further divided into cognitive strategies instruction
and prewriting.
2.2.1 Models, Tutors or Books

Seven studies that included 1,217 students in Grades 4, 5, 6, 8, 9 and 12 with
representative literacy skills examined the impact of teaching students to use models,
tutors, or books to improve their writing. In the intervention conditions, students were
asked to seek and analyze various example texts such as books and teacher or peer
compositions. What was emphasized in the teacher’s lessons varied from general writing

characteristics to specific linguistic techniques. Comparison conditions were taught
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writing without models. All seven studies found that the use of models improved the
quality of student writing (ES = 0.30).
2.2.2 Goal Setting

Eight studies that included 429 students in Grades 4-8 with representative literacy
skills and struggling students examined the impact of teaching goal setting on writing
quality. In the intervention conditions, students were taught to strive to meet specific
goals pertaining to drafting or revising their texts (e.g., include three pieces of supporting
evidence). Generally, the goals were determined by the teachers. Comparison conditions
were provided with broad goals (e.g., write a good essay). All eight studies found that
goal setting improved the quality of student writing (ES = 0.73).
2.2.3 Self-Evaluation

Twelve studies that included 1,326 students in Grades 2-8 and 10-12 with
representative literacy skills examined the impact of self-evaluation on writing quality.
Students in the intervention conditions were taught to self-evaluate using a rubric or
guide to follow. Comparison conditions varied but ranged from students being given no
instruction to being provided a rubric but without instructions on how to use it. Eleven of
the twelve included studies found that self-evaluation improved the quality of student
writing (ES =0.51).
2.2.4 Cognitive Strategy Instruction

Thirty-eight studies that included 3,268 students in Grades 2-10 examined the
impact of cognitive strategy instruction on writing quality. Students in the intervention
conditions were taught to use cognitive strategies in 25 of the 38 studies using the self-

regulated strategy development (SRSD) model (e.g., Graham & Harris, 2005).
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Comparison conditions were taught writing without cognitive strategies. All 38 studies
found that teaching cognitive strategies improved student writing quality (ES = 1.06). It
is worth noting that SRSD instruction, a type of cognitive strategy instruction, has been
demonstrated to produce effect sizes that are significantly larger than non-SRSD
instruction. This suggests that aspects of SRSD programming, such as self-monitoring
and self-statements, contribute to writing over and above the strategy steps alone. To
illustrate, Graham et al., (2012) found an average weighted ES = 1.14 for SRSD
instruction compared to 0.59 for non-SRSD instructional approaches.
2.2.5 Prewriting

Thirteen studies that included 1,216 students in Grades 2-12 with representative
literacy skills examined the impact of prewriting on writing quality. Students in the
intervention condition used drawing, graphic organizers, videos, and relevant materials to
help them with the prewriting process. Comparison conditions did not use prewriting at
all or used a much less structured prewriting activity. All 12 studies found that prewriting
improved student writing quality (ES = 0.55).
2.2.6 Mental Imagery

Four studies that included 293 students in Grades 3-6 with representative literacy
skills and struggling students examined the impact of mental imagery on writing quality.
Students in the intervention conditions were taught to use mental imagery to enhance
creativity or character descriptions. Comparison conditions used alternative instruction in
three studies and no instruction in one. All four studies found that mental imagery

improved student writing quality (ES = 0.76).
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Overall, teaching self-regulation was found to improve student writing quality.
However, the behaviours the authors considered self-regulatory warrant further
discussion. Cognitive processes are not inherently self-regulatory or metacognitive. For
example, in prewriting, if a student had practice with graphic organizers, independently
chose to use this strategy to help them plan a narrative, and monitored their work, this
behaviour would be considered self-regulation. Alternatively, if a teacher provided the
student with a graphic organizer as a required part of an assignment, while completing
the organizer would facilitate planning, this would not be considered a self-regulatory
action on the part of the student. The same argument can be applied to mental imagery. If
a student actively and independently chose to use a mental imagery strategy to help with
character development, it would be considered self-regulatory or metacognitive. If mental
imagery was suggested or required by a teacher, it would not. While this meta-analysis
adhered to the most current model of self-regulation in writing, the research included in
the paper confounded cognitive processes with metacognitive or self-regulatory processes
in the case of prewriting and mental imagery studies.

Further, studies evaluating five of the ten self-regulatory processes outlined in
Zimmerman and Risemberg’s model of self-regulatory processes were located as part of
this meta-analysis. Future research on the following self-regulatory processes is needed:
(1) Environmental structuring, (2) Self-monitoring, (3) Self-consequenting, (3) Self-
verbalization and (5) Time management and planning. Developmental research on
writing development and the development of self-regulatory processes is also badly
needed. No studies on self-regulation instruction in Grade 1 were included in this meta-

analysis. For this reason, the authors called for research at different grade levels.
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2.3 Assessment of Self-Regulation in Learning

Now that we have reviewed the literature on self-regulation and writing, we will
examine the issue of the assessment of self-regulation in learning, and then with respect
to writing. In the literature, there are two primary ways that self-regulation is assessed:
(1) Self-report questionnaires and, (2) Think-aloud protocols. Self-report questionnaires
will be discussed followed by think-aloud protocols.
2.3.1 Self-Report Measures

Self-report measures used to assess self-regulation can consist of any combination
of the following protocols: verbal interviews, surveys, questionnaires, diaries, and
stimulated recall (Greene et al., 2018). The context self-regulation is measured in can also
vary. These dimensions include subject-specific versus subject-general, activity-focused
versus student-focused and online versus offline assessments. Subject-specific measures
inquire about self-regulation related to a specific subject such as writing whereas subject-
general measures inquire about general self-regulation skills that could be applied to any
subject. Activity-focused measures refer to self-regulation of an activity, such as using a
graphic organizer to help plan a narrative. In contrast, student-focused measures assess
internal aspects of self-regulation such as what a student would say to themselves to stay
motivated. Online measures assess self-regulation while a student is engaged in a task
and offline measures assess self-regulation when a student is not engaged in a task.

The two most common standardized assessments of self-regulation are the
Motivated Strategies for Learning Questionnaire (MSLQ); Pintrich et al., 1993) and the
Learning and Study Strategies Inventory (LASSI; Weinstein et al., 1987). The MSLQ

measures has two primary domains: (1) Motivation Scales and (2) Learning Strategies
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Scales. The Motivation Scale assesses intrinsic goal orientation, extrinsic goal
orientation, task value, control of learning beliefs, self-efficacy for learning and
performance and text anxiety. The Learning Strategies Scale assesses rehearsal,
elaboration, organization, critical thinking, metacognitive self-reflection, time and study
environment management, effort regulation, peer learning and help seeking. The LASSI
has three primary domains: (1) Affect and Effort Related, (2) Metacognition, and (3)
Cognitive and Active Learning. The Affect and Effort Related Scale measures
motivation, time management and concentration. The Metacognition Scale measures
attitude, test strategies, anxiety and selecting main ideas. The Cognitive and Active
Learning Scale measures information processing, study aids and self-testing. Both
assessments are general measures of self-regulatory behaviour that can be applied to
several learning subjects and contexts. These assessment tools are typically administered
to high-school and university-aged students.

MSLQ and LASSI Reliability and Validity. The empirical evidence on the
reliability and validity of these measures is mixed. Pintrich et al. (1993) found that the
MSLQ had robust scale reliabilities and a confirmatory factor analysis revealed a good
factor structure in a sample of 356 university students. The scale also was reasonably
predictive of student achievement which demonstrated predictive validity. However, a
more recent meta-analysis by Crede and Phillips (2011) found that while their results
were largely consistent with theories of self-regulated learning, some specific scales (i.e.,
rehearsal, elaboration, organization, critical thinking, peer learning and help seeking)
were not related to academic performance. The authors posited that a curvilinear relation

exists between variables (e.g., low achieving and high achieving students may not
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demonstrate the behaviour) and how university grades are earned (i.e., often unrelated to
effective use of learning strategies) could serve as possible explanations for their
findings.

Given the popularity of the LASSI, there were surprisingly few empirical studies
that examined the reliability and validity of the scale. Cano (2006) administered the
LASSI to two independent samples of students in their first (N = 527) and final (N = 429)
years of university. Data analysis of the first data set demonstrated acceptable
psychometrics and revealed a three-factor model (i.e., affective strategies, goal strategies,
and comprehension monitoring). The authors used a confirmatory factor analysis to test a
three-factor model in the second data set, which supported a three-factor solution.
Affective strategies and goal strategies were positively linked to academic performance,
which suggests these factors have predictive validity. While there is some empirical
evidence to support the reliability and validity of the MSLQ and the LASSI, the evidence
is not as strong as expected given how widely these tools are used.

General- Versus Task-Specific Measures of Self-Regulation. Both the MSLQ
and the LASSI are general measures of self-regulatory learning behaviours used to assess
self-regulation across a variety of subject domains. Based on the literature reviewed with
respect to writing, higher levels of self-regulation should be associated with better
academic outcomes. However, in a meta-analysis, relations between the MSLQ subscales
and grades in individual classes were higher than the scores between the MSLQ and
overall GPA for all 15 subscales (Crede & Phillips, 2011). This highlights that self-

regulation skills in one subject area do not spontaneously transfer to another subject area.
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For this reason, it is imperative to use subject-specific measures to accurately assess self-
regulatory knowledge.

Advantages and Disadvantages of Self-Report Measures. There are advantages
to using self-report measures to assess self-regulation which include being easy to make,
administer, score, and convert to data that is ready for analysis. Self-report questionnaires
also are easily adapted to different contexts; they can capture a variety of beliefs,
attitudes, and strategies in one administration, and they provide insight into unobservable
processes (Greene et al., 2018). However, Schneider et al. (2017) identified important
methodological issues that need to be considered. First, as previously demonstrated,
many standardized self-regulation assessment tools do not find a positive correlation
between self-regulation and achievement. This is contrary to expectations and calls for
the validity of the current assessment tools to be questioned. The authors posited this
finding could be a result of relying on students to judge how often they use a certain
strategy. This request more heavily relies on long-term memory than knowledge of
strategy use. Second, responding to questions about metacognition requires a high degree
of insight and abstract thinking that can be challenging for younger students. Younger
students also tend to struggle with social desirability (i.e., providing responses they think
their examiner would like to hear) and memory bias (i.e., misremembering past
behaviours). Third, the tools used to assess self-regulation are not able to assess
metacognitive knowledge separately from strategy use. These two constructs are highly
interconnected. Taken together, Schneider et al. (2017) highlighted special considerations
when designing, administering, and validating measures intended to assess self-

regulation, especially in younger students.
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2.3.2 Think-Aloud Protocols

Think-aloud protocols are an online assessment of metacognition while engaged
in a specific task (Veenman, 2005). For this type of assessment, students are asked to
speak aloud their thoughts to give researchers insight into their internal processes. For
example, a student may be asked to tell the researcher everything they are thinking while
they are writing a paragraph. Generally, these assessments are viewed as more reliable
than self-report questionnaires because they are less subject to social desirability bias,
memory errors and are not directly interpreted by the researcher. They also do not require
any frequency judgements. Numerous empirical studies have found correlations between
think-aloud protocols and learning outcomes (e.g., Azevedo et al., 2008; Greene &
Azevedo, 2007; Greene et al., 2012) which provides evidence to support their validity.
However, most of the research on think-aloud protocols has been in reading, history,
science, and mathematics (Greene et al., 2018). While this assessment type has many
methodological advantages, think-aloud protocols are time consuming to administer and
score.

Unexpectedly, convergent validity between self-report questionnaires and think-
aloud protocols, despite supposedly measuring the same constructs, is regularly low (-
0.07 to 0.31; Veenman, 2005). There are numerous possible explanations for this finding.
First, think-aloud protocols require high levels of insight on the part of the participant and
place heavy demands on working memory resources that are already taxed by the nature
of the assessment. Second, it is possible that self-report questionnaires and think-aloud
protocols measure different aspects of metacognition. However, while general measures

of self-regulation reached correlations up to 0.22 with think-aloud protocols, task-specific
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measures of self-regulation reached correlations up to 0.42 (Van Hout-Wolters, 2009).
Taken together with the research on self-report questionnaires, the available evidence
further supports that subject-specific measures should be used to assess self-regulation in
writing.

2.4 Research on Self-Regulation in Writing

The purpose of this next section is to examine the available literature on the
assessment of self-regulation in writing and relevant empirical findings. This literature
review revealed a paucity of empirical research specifically considering the reliability
and validity of the measures used to assess self-regulation in writing. While the issues of
self-regulation in learning and self-regulation in writing are both well-researched, few
studies have considered the validity of the tools they are using to assess this construct.
The following section will present the empirical results on self-regulation in writing. A
discussion on validity studies will follow.

Self-report interviews and questionnaires have been used to assess self-regulation
in writing in the following areas of research: (1) To examine individual differences in
writers (Gillespie et al., 2013; Graham et al., 1993; Saddler & Graham, 2007), (2) To
examine the effect of elements of self-regulation on writing quality (Graham et al., 2017;
Olinghouse & Graham, 2009; WijeKumar et al., 2019) and, (3) To evaluate the
effectiveness of a Self-Regulated Strategy Development or other writing interventions
(Fidaglo et al., 2008; Graham et al., 2005; Harris et al., 2006; Zumbrunn & Bruning,
2013). Only one study specifically evaluated the reliability and validity of a measure

designed to assess self-regulation in writing (Golembek et al., 2019). These measures
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have been used with typically achieving writers, less skilled writers, and students with
learning disabilities in Grades 2 to 8, high school, and university.

In this body of work, various scales examined numerous elements of self-
regulation in writing. It is important to note that most of this literature is based on of the
original self-regulation interview designed by Graham et al. (1993). For that reason, the
scoring system will be described in more detail before results are presented and
discussed.

2.4.1 Scoring

There is a lot of variability in how self-report interviews about self-regulation in
writing were scored. Most researchers modelled their scoring systems after Graham et al.
(1993) which was influenced by Hayes and Flower’s (1986) and Zimmerman and Pons
(1986) models of writing and self-regulated learning strategies during writing. According
to their scoring system, student responses were separated into idea units which were then
categorized according to the following dimensions: environmental structuring, production
procedures, substantive procedures, seeking assistance, motivational abilities, related
other and unrelated other. Environmental structuring reflected student efforts to manage
their physical environment to facilitate the writing process (e.g., “find a quiet room”) and
production procedures referenced the written product itself (e.g., “write it neatly” or
“spell the words correctly”). Substantive procedures included statements about the
writing process such as planning and revising. This category was further broken down
into knowledge and prior knowledge of task (e.g., “I already know what needs to be in
this report”), information generation (e.g., “go to the library and get more details™),

organizing (e.g., “put my notes in order”), goal setting/planning (e.g., “first, I would think
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about how I want to start”), writing and drafting (e.g., “write a first draft”), reviewing,
evaluating and revising (e.g., “I would read my paper over to see that needs to be
changed”) and other.

Motivation, or statements that referred to motivation, rewards, or punishments
(e.g., “they give up” or “they keep doing it until they get an A”’) were also scored. The
remaining idea units were categorized into seeking assistance, abilities, no changes, other
related and unrelated other. The number of idea units in each category were summed for
the purpose of analysis. Most of the scales examined in this literature had adapted at least
part of their scoring system from Graham et al. ’s (1993) study. Other scoring systems
included Likert-type scales. Likert-scales were more commonly used to measure aspects
of writing motivation and self-efficacy than cognitive elements of self-regulation in
writing.
2.4.2 Writing Knowledge

Writing knowledge is commonly assessed in tools that claim to examine self-
regulation (Gillespie et al., 2013; Graham et al., 1993; Graham et al., 2005; Olinghouse &
Graham, 2009; Saddler & Graham, 2007; WijeKumar et al., 2019; Zumbrunn & Bruning,
2013). Questions about what good writers do were often used to elicit self-regulatory
responses. For example, Graham et al. (1993) asked students the following questions
about declarative, procedural and conditional knowledge of writing: (1) “Suppose you
were asked to be the teacher for one of your classes today and that one of the students
asked you, what is good writing? What would you tell that student about good writing?”’,
(2) “When good writers write, what kind of things do they do?”” and (3) “Why do you

think some kids have trouble writing?”’
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In the literature, the evidence supported that older and higher-achieving students
demonstrated more writing knowledge. Graham et al. (1993) examined differences in
self-regulatory abilities in students with and without learning disabilities in Grades 4, 5, 7
and 8. Their sample included 10 Grade 4/5 and 28 Grade 7/8 students with learning
disabilities and 11 Grade 4/5 and 18 Grade 7/8 typically achieving students. With respect
to writing knowledge, the authors found that typically achieving writers made more
substantive, or higher-level comments about what good writers did than students with
learning disabilities. Older students were also more likely to make substantive comments
than younger students. Students with learning disabilities were more likely to describe
production-level activities than typically developing students.

Gillespie et al., (2013) found similar results in a sample of 50 Grade 5 students.
When asked what good writers do when they write, 95% of student responses fell into
two categories: substantive and production procedures. Most comments on substantive
procedures (80%) fell into five categories: (1) Structural elements of writing, (2)
Reviewing or revising, (3) Planning and goal setting, (4) Generate or obtain information
for writing tasks and (5) Organizing writing content. Comments on production
procedures comprised the remaining 15%. Students with more substantive knowledge
about how to write knew more about different genres of text (i.e., story, persuasive and
informational) controlling for gender, writing achievement and production procedure
responses.

Correlational and instructional evidence supports that students with more writing
knowledge tend to write higher-quality texts. In a sample of 10 less skilled writers (i.e.,

scored below the 25" percentile on three subtests of the TOWL-3; Hammill & Larsen,
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1996) and 10 average writers (i.e., scored at the S0 percentile or above on three subtests
of the TOWL-3; Hammill & Larsen, 1996) in Grade 4, Saddler and Graham (2007)
examined at the relation between writing knowledge and story length and quality.
Correlations between story length and quality and total number of ideas for substantive
procedures and production procedures were calculated separately for skilled and less
skilled writers. For more skilled writers, statistically significant correlations were found
between length and substantive procedures (r =.73). Significant correlations were also
found between substantive procedures and text quality (» =.79) and production
procedures and text quality (» =.66). No significant correlations were found between
these variables for less skilled writers. This suggested that more skilled writers have more
writing knowledge which is associated with story length and quality.

Writing knowledge has also been demonstrated to predict text length and quality.
Olinghouse and Graham (2009) tested this question in a sample of 32 Grade 2 and 32
Grade 4 students. Substantive processes, production procedures, motivation, story
elements and irrelevant information explained 14% of the variance in story quality, 14%
of the variance in story length, and 19% of the variance in vocabulary diversity
controlling for grade, gender, basic reading skills, handwriting fluency, spelling, attitude
toward writing and advanced written story plan.

The literature also supported that writing interventions are associated with
improved writing knowledge and text quality. Graham et al. (2005) examined the effect
of a SRSD intervention with (N = 24) and without a peer component (N = 25) on writing
knowledge in comparison to a control condition (N = 25). At pretest, there were no

significant differences between conditions in writing knowledge, 43% of comments about
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what made good and poor writing were about production procedures and 39% focused on
substantive processes. At posttest, students in the SRSD conditions described good and
poor writing using more substantive procedures than the control group, but no difference
was found between the SRSD conditions. This means SRSD instruction improved student
substantive writing knowledge. Similarly, in a sample of 179 Grade 5 students,
WijeKumar et al. (2019) examined the impact of a persuasive writing intervention on
writing knowledge, text quality and number of words written. At pretest, writing
knowledge uniquely predicted writing knowledge and the number of words in a
persuasive text. After a persuasive writing intervention, writing knowledge, strategic
behaviours and skills explained unique variance in writing quality and writing knowledge
and strategic behaviours predicted number of words written. Taken together, writing
interventions have been demonstrated to improve writing knowledge and text quality.
Only one study used this methodology to examine writing knowledge in Grade 1
(Zumbrunn & Bruning, 2013). Six Grade 1 students participated in a qualitative interview
on writing knowledge designed to elicit comments about their writing knowledge. Four
of six students mentioned production procedures like the need for neat printing and
punctuation. All six students also included substantive procedures like details and
exciting words in their responses. In sum, empirical evidence supported that higher-
achieving and older students have more writing knowledge, that writing knowledge is
linked to writing quality and that instruction that targets writing knowledge improves

both writing knowledge and text quality.



SELF-REGULATION IN EARLY WRITING 37

2.4.3 Writing Strategy Knowledge

Writing strategy knowledge, such as knowledge of planning, editing, revising, and
the elements to include in a text was also often evaluated in self-report interviews about
self-regulation (Fidaglo et al., 2008; Graham et al., 1993; Graham et al., 2005; Graham et
al., 2017; Harris et al., 2006). Sample questions used to assess this construct included:
“Teachers often ask students to write a short paper outside of class on a famous person
such as Abraham Lincoln; when you are given an assignment like this, what kinds of
things do you do to help you plan and write the paper?” and “Teachers often ask students
to change their papers to make them better; if you were asked to change your paper to
make it better or improve it, what kinds of changes would you make?” (Graham et al.,
1993).

Similar to general writing knowledge, research evidence supported that higher
achieving students demonstrated more writing strategy knowledge. In support, Graham et
al., (1993) found that when asked about planning and revising behaviours, students with
learning disabilities were more likely to describe mechanical revisions. Writing strategy
knowledge has also been demonstrated to predict text quality. In a sample of 227 Grade 4
students, Graham et al. (2017) found that strategic writing behaviour explained an
additional 5.4% of variability in personal narrative writing quality controlling for gender
and motivation. Strategic writing behaviour did not predict number of words written.

The literature also supports that writing interventions are associated with
improved writing strategy knowledge and text quality. In Graham et al. (2005), students
asked about planning provided mostly substantive process responses (82%; e.g., made a

list, wrote ideas down, organized notes etc.) Students in the SRSD plus peer support
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condition provided significantly more substantive processes for planning compared to the
SRSD-only and comparison conditions. No difference was found between the SRSD-only
and control conditions. When students were asked to recall what needed to be included in
a story, 91% of their ideas described the parts of a story (e.g., beginning, middle, end,
characters, feelings, setting etc.) Students in the two SRSD conditions provided
significantly more attributes and elements of a persuasive paper than students in the
control condition. No difference was found between the SRSD conditions. This suggested
that the intervention increased student strategy knowledge, but that the peer component
did not result in additional knowledge as expected.

Harris et al. (2006) examined the impact of an SRSD intervention on writing
strategy knowledge in a sample of 66 Grade 2 students randomly assigned to three
conditions: SRSD-only (N = 22), SRSD plus peer support (N =22) and comparison (N =
22). In their study, there was a statistically significant difference at posttest between the
number of substantive processes included between the control and SRSD groups
responses to questions about planning. Students in the intervention conditions also
included more specific story elements when asked about the parts of a story. Fidaglo et
al. (2008) studied 56 Grade 8 students who had previously received a planning and
revising intervention and 21 similarly achieving students who had not received the
intervention. Students provided written responses to eight questions on writing
metaknowledge. Metaknowledge was treated as a dichotomous variable for analysis and
explained an additional 25% of the variance in writing quality. Mentioning structuring
content, monitoring their texts for errors, mentioning spelling, and not mentioning

grammar each contributed individually to this finding.
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Taken together, empirical evidence supports that higher-achieving students have
more writing strategy knowledge, that writing strategy knowledge is linked to writing
quality and that instruction that targets writing strategy knowledge improves both writing
strategy knowledge and text quality.

2.4.4 Transcription-Level Writing Processes

Self-regulation of transcription-level writing processes were only assessed in one
study (Fidaglo et al., 2008). In their study, students responded to eight open-ended
questions. A coding category labelled, “low-level processes,” was included in their
coding system. Any self-regulatory student responses that referred to
neatness/appearance, spelling or grammar were coded at the transcription-level. While
other coding systems included these types of responses in other categories (e.g., Graham
et al., 1993; coded comments about spelling or grammar under mechanical revisions),
Fidaglo et al., (2008) were the only authors to include transcription-level responses in
their primary coding system. They found in a single, stepwise multiple regression with all
metacognitive (including low-level processes), self-efficacy and process variables,
identifying spelling as a concern was the fifth best predictor of writing quality and
mentioning the importance of neatness and appearance was the ninth best predictor of
writing quality. This suggested that while other variables were better predictors of writing
quality, students were including “low-level” ideas in their responses.

2.4.5 Motivation

Motivation, or attitude towards writing, was assessed throughout this body of

literature (e.g., Graham et al., 1993; WijeKumar et al., 2019). To better understand

student motivation for writing, the following types of questions were rated on a Likert
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scale: (1) “I enjoy writing”, (2) “Writing is fun”, (3) “I like to write at school”, (4) “I like
to write at home”, (5) “Writing is a good way to spend my time”. Graham et al. (1993)
found that typically developing students had a more positive attitude towards writing than
students with learning disabilities and older students had a more positive attitude than
younger students. In Saddler and Graham (2007), correlations between story length,
quality and motivation were calculated separately for skilled and less skilled writers. For
more skilled writers, a statistically significant correlation was found between text length
and motivation (r=.65). There was no relation between quality and motivation. No
significant correlations were found between these variables for less skilled writers. This
suggests that motivation is not related to writing skill or text quality. WijeKumar et al.
(2019) found similar results in a sample of 179 Grade 5 students. In their study, writing
motivation did not predict writing quality or number of words written at pretest or
posttest. The literature did not support that motivation is linked to text quality.
2.4.6 Self-Efficacy

Scales were used to assess self-efficacy in writing (Fidaglo et al., 2008; Graham
et al., 1993; Graham et al., 2005; Graham et al., 2017; WijeKumar et al., 2019). Self-
efficacy is the degree of belief one has in their own ability to complete challenging tasks
such as writing. Examples of items used to assess self-efficacy in writing included, “it is
easy for me to get ideas/get started/make all the changes I need to make” and “it is hard
for me to organize my ideas/keep the paper going/correct my mistakes”. In the literature,
the findings on the impact of self-efficacy on text quality and the number of words
written were mixed. Graham et al. (1993) found that both students with learning

disabilities and typically developing students viewed their writing abilities favorably. In
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WijeKumar et al. (2019), the authors found at pretest that self-efficacy was related to the
number of words written whereas at posttest, self-efficacy was related to writing quality
and the number of words written. Similarly, Graham et al., (2017), found that attitudes
toward writing and self-efficacy explained an additional 5.2% of the variability in writing
quality controlling for gender and strategic writing behaviour. Attitude toward writing
and self-efficacy predicted number of words written after controlling for gender and
strategic writing behaviours. In contrast, Graham et al. (2005) found no instructional
effect on struggling writer’s self-efficacy before and after the intervention and Fidaglo et
al. (2008) did not find any individual self-efficacy subscale scores that were related to
overall writing quality. Taken together, the findings on the impact of self-efficacy on
writing quality were unclear.
2.5 Reliability

Most studies that used an interview to assess self-regulation in writing examined
the questionnaire’s inter-rater reliability. In the studies reviewed, inter-rater reliability
was generally acceptable (i.e., > .80), but ranged from 0.70 to 0.99.
2.6 Validity of Self-Report Questionnaires of Self-Regulation in Writing

Validity refers to if a scale is measuring the desired construct. Before evaluating
the validity of the self-report questionnaires on self-regulation in writing that have been
used in the literature, the questionnaires and scoring systems themselves will be reviewed
according to The Self-Regulation Model of Writing (Zimmerman & Risemberg, 1997).
2.6.1 Environmental

The environmental self-regulatory processes include: (1) Environmental

structuring and (2) Self-selected models. Environmental structuring was assessed in
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numerous studies (Fidaglo et al., 2008; Gillespie et al., 2013; Golembek et al., 2019;
Graham et al., 1993; Graham et al., 2005; Olinghouse & Graham, 2009; Saddler &
Graham, 2007; WijeKumar et al., 2019; Zumbrunn & Bruning, 2013). Self-selected
models were not included as a unique code in any of the assessment tools included in this
literature review.
2.6.2 Behavioural

The behavioural self-regulatory processes include: (3) Self-monitoring, (4) Self-
consequenting, and (5) Self-verbalizations. Self-monitoring was examined in two studies
(Fidaglo et al., 2008; Golembek et al., 2019). While the idea of rewards and punishments
were included in some coding systems, self-consequating and self-verbalizations were
not explicitly measured in any of the measures reviewed.
2.6.3 Personal/Covert

The personal/covert self-regulatory processes were the most consistently
measured elements of self-regulation in writing: (6) Time planning and management
(Gillespie et al., 2013; Golembek et al., 2019; Graham et al., 1993; Graham et al., 2005;
Graham et al., 2017; Harris et al., 2006; Olinghouse & Graham, 2009; Saddler &
Graham, 2007; WijeKumar et al., 2019; Zumbrunn & Bruning, 2013), (7) Goal setting
(Gillespie et al., 2013; Golembek et al., 2019; Graham et al., 1993; Graham et al., 2005;
Olinghouse & Graham, 2009; Saddler & Graham, 2007) (8) Self-evaluative standards
(Fidaglo et al., 2008; Gillespie et al., 2013; Golembek et al., 2019; Graham et al., 1993;
Graham et al., 2005; Saddler & Graham, 2007), and (9) Use of cognitive strategies

(Gillespie et al., 2013; Graham et al., 1993; Graham et al., 2005; Harris et al., 2006;
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Olinghouse & Graham, 2009; Saddler & Graham, 2007; Zumbrunn & Bruning, 2013).
No coding systems or items measured use of mental imagery.
2.6.4 Validity Studies

Factor analyses are one way to assess the validity of a measure by examining if
related questions group together statistically. In this body of work, three studies
completed factor analyses to examine the structure of the self-report questionnaire
designed to measure self-regulation (Graham et al., 2005; Graham et al., 2017;
WijeKumar et al., 2019) and one study specifically considered the validity of their
assessment tool (Golembek et al., 2019). Each of these studies will be discussed in
further detail.

Graham et al. (2005) measured writing knowledge using an interview (i.e.,
declarative knowledge, knowledge about planning and genre-specific knowledge) in their
study designed to evaluate a Self-Regulated Strategy Development (SRSD) intervention
with a peer support ele