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Writing teachers play an extraordinarily important role in their students’ writing
development. Teachers’ motivational beliefs, such as attitudes toward writing,
perceptions of their efficacy to teach writing, or preparation to use evidence-
based instructional practices, impact their writing instruction, which directly affects
the advancement of students’ writing skills. Deaf writers are a subpopulation of
writers who may face discriminatory beliefs toward their writing development
stemming from ableism, audism, or linguicism. Deaf education teachers may
doubt their abilities to teach bilingual/multilingual students or teach deaf students
experiencing language deprivation. The current study investigates whether
deaf education teachers’ beliefs can be fostered through an intensive one-year
professional development (PD) program designed specifically for deaf education
teachers. In this randomized controlled trial, we examine the extent to which the
participation of deaf education teachers in specialized PD and subsequent writing
instruction implementation (n=26) impacts their pedagogical content knowledge,
use of evidence-based practices for teaching writing, interest, attitudes, efficacy in
teaching writing, and epistemological beliefs about writing compared to teachers
in a business as usual condition (n=24). Pre-post regression analyses indicate
statistically significant group differences (with the treatment group scoring higher)
on all variables except attitude and some epistemological beliefs. We speculate
that specialized, sustained PD paired with supported implementation of writing
instruction and ongoing teacher reflection are contributing factors to changes in
teachers’ motivational beliefs.

professional development, writing instruction, deaf education, teacher beliefs, efficacy,
instructional practices

Literature review

Writing is an integral component of people’s daily lives across the globe. It is used for
practical purposes, such as creating grocery lists, initiating a petition, or chronicling life
experiences. Writing development does not occur innately; rather, it necessitates continuous
effort and practice over time. Teachers play a pivotal role in fostering students’ writing
development, with instruction often commencing in preschool and extending beyond the
twelfth grade. Effective teacher preparation is critical to enhancing the quality of instruction,
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which subsequently influences student achievement. This study is an
investigation into an intensive, sustained professional development
(PD) program tailored for teachers of deaf students.

Theoretical framework

Inclusive of social and cognitive perspectives, the Writer(s)-
within-Community model (Graham, 2018, 2023) provides a broad
lens for examining influencing factors on how writing is taught.
Writing instruction occurs in context-specific environments involving
writers, readers, teachers, and collaborators, and each member carries
with them unique experiences, abilities, and motivations. Relevant to
this study, the Writer(s)-within-Community model can be used to
predict and explain the cognitive capabilities and resources that
teachers bring to the act of teaching, with a focus on their knowledge
and beliefs, as they are retrieved from memory and acted upon in the
teaching of writing (see Graham, 2023). In addition, one’s actions are
moderated by emotions and personality traits. For example, teachers
who hold considerable knowledge about how to teach writing likely
hold greater confidence and positivity about their instructional
competencies. While no writing community is exactly the same
because writing instruction is influenced differently by teachers, a
common experience such as a PD program has the potential to impact
teachers’ knowledge and beliefs. In the experimental study that
follows, we examine the impact that a PD program has on teacher-
level variables including knowledge, self-efficacy, and implementation
of evidence-based instructional practices. In addition, as teachers
make gains in these ways, we inquire into the simultaneous impact a
PD program may have on other potentially relevant variables such as
teachers’ interest in teaching writing, attitude about writing, and
epistemological beliefs.

Teacher as a factor in writing instruction
and learning

Teachers are one of the most influential factors in students’
academic success. Their knowledge and educational preparedness are
directly associated with student achievement (Burroughs et al., 2019).
With respect to the teaching of writing, a teacher’s cognitive
capabilities and resources - such as one’s knowledge of writing
instruction, application of evidence-based practices, and efficacy -
play a significant role in how writing is taught in the classroom, and
these may impact or be impacted by other factors such as interest,
attitudes, beliefs, or state/school policies, to name a few. There are a
number of cognitive and social factors influencing writing instruction,
and one’s preparation to teach writing has potential to positively
impact them. A study by Graham et al. (2023) of 143 general and
special education teachers of elementary students receiving special
education services found that when a teacher holds positive beliefs
about their preparation to teach writing, they are likely to provide
more favorable reports of their knowledge, attitude toward writing,
attitude toward teaching writing, and belief that writing can
be developed through effort and process.

Another relevant finding of the Graham et al. (2023) study was
that general education teachers held more favorable beliefs than
special education teachers. Teachers of deaf students must possess
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both generalized and specialized knowledge to provide writing
instruction that responds to students’ unique and diverse language
needs (Dostal et al., 2019). Thus, it is even more critical that PD
programs are able to affect deaf education teachers’ outcomes
positively. Understanding the influence that a PD program has on
teacher variables is crucial, as on€’s capacities, resources, and beliefs
can either enhance or hinder instructional effectiveness and student
outcomes. Researchers and educators can design PD programs that
lead to change in teacher factors and foster more effective student
learning experiences.

Knowledge of writing instruction and use of
evidence-based practices

Knowledge of writing instruction refers to teachers’ understanding
of the principles, strategies, and techniques required to effectively
teach writing to students with varying abilities. Teachers must possess
a deep understanding of the writing processes, writing genres, and
strategies that support writing development across diverse learners.
Research demonstrates that low teacher knowledge is correlated to low
student knowledge (Piasta et al., 2009; Binks-Cantrell et al., 2012). In
the context of writing instruction, Wijekumar et al. (2019) found that
teachers with low knowledge of text structures had difficulties with
teaching strategies for engaging with text structures. Alternatively,
teachers with solid knowledge of writing instruction are able to
describe teaching practices that are grounded in research and have
been shown to improve student writing outcomes. In a study by
Wolbers et al. (2016) of elementary deaf students, teachers’ knowledge
of writing instruction significantly increased after engaging in PD that
embedded information about and the application of evidence-based
practices. If a teacher has knowledge of evidence-based practices, it
increases the likelihood that these practices will be implemented in
the classroom.

Evidence-based practices in writing instruction are identified
through rigorous or statistical reviews of writing research conducted
with diverse subpopulations of students (Graham and Perin, 2007;
Graham et al., 2012), and also specifically with deaf and hard of
hearing writers (Strassman and Schirmer, 2013). Explicitly teaching
strategies for writing processes (e.g., planning, organizing, revising) is
one of the most evidenced approaches, producing large, positive
effects for low- and high-achieving writers (e.g., De Silva and Graham,
2015), and deaf writers (e.g., Wolbers et al., 2022). Specific to the
teaching of elementary students, evidence-based methods include
teaching students to engage in the writing process for diverse purposes
(Ferretti et al., 2009; Tracy et al., 2009; Wolbers et al., 2015; Dostal and
Wolbers, 2016), to become comfortable with handwriting, spelling,
sentence construction, typing, and word processing (Graham et al.,
2001; Saddler and Graham, 2005; Wolbers et al., 2020), and to
participate in a community of writers (Yarrow and Topping, 2001;
Troia and Graham, 2002; Wolbers et al., 2022). The amount of time
students spend writing each week also plays a crucial role in their
writing development. However, a review of the literature that
investigated the current state of writing instruction revealed that the
majority of teachers were not adequately employing evidence-based
practices (Graham, 2019). Many teachers did not spend enough time
teaching writing, did not provide adequate opportunities for students
to engage in writing, and did not teach writing strategies. Although
deaf education teachers report adequate time for teaching writing,
they express an underpreparedness with specialized language
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approaches (Wolbers et al., 2023) known to be effective in writing
instruction with bi—/multi-lingual deaf students and those
experiencing language deprivation (Wolbers et al., 2018).

Efficacy in writing instruction

Teacher efficacy is important in education because it influences
instructional practices and student achievement. Bandura (1978)
describes efficacy as teachers’ belief in their ability to impact student
outcomes with their instruction. Highly efficacious teachers believe
they can positively affect student learning, even when students face
challenges such as low socioeconomic status or lack of interest and
motivation in school (Salgado et al., 2018). Teachers with high efficacy
exert more effort, maintain higher expectations, adapt to new
methods, persist through obstacles, and are not as critical of students’
struggles (Zee and Koomen, 2016). High teacher efficacy leads to
greater job satisfaction and reduced stress (Caprara et al., 2006). A
survey of 296 deaf education teachers revealed that they had a high
self-efficacy, which was significantly correlated with their years of
teaching experience (Garberoglio et al., 2012). Teachers felt more
efficacious in the areas of instructional strategies and classroom
management than student engagement. The most impactful predictor
of teacher self-efficacy was their perception of the efficacy of the
educational program.

Specific to writing instruction, teacher efficacy relates to
confidence in one’s ability to teach writing and to improve students’
writing outcomes (Brindle et al, 2016). Research indicates that
teachers with high efficacy exhibit positive attitudes toward teaching
writing and spend more time supporting students’ writing
development (De Smedt et al., 2016; Rietdijk et al., 2018). A survey
involving 44 elementary deaf education teachers who taught writing
found that they had high self-efficacy and somewhat positive attitudes
toward writing, along with partial beliefs that writing skills
necessitated effort and practice (Graham et al., 2021). This research
found that teacher self-efficacy played a significant role in predicting
the reported use of efficacious writing instruction practices. As a result
of efficacious teachers, students who face challenges in writing
respond positively to instruction (Graham and Harris, 2002) with
their writing showing growth (Zee and Koomen, 2016; Ekholm et al.,
2018). In contrast, a study by Brindle et al. (2016) revealed that many
elementary teachers reported low efficacy, indicating a lack of
confidence in their ability to teach and enhance students’ writing
skills. Variations in teacher efficacy correspond with the Writer(s)-
within-Community model, where teachers possess diverse cognitive
capabilities and resources that affect instruction and learning.

Additional teacher variables and their
relationships

Research on additional teacher-related factors such as interest in
writing instruction, attitudes toward writing, and epistemological
beliefs about writing instruction is minimal (Graham et al., 2022).
Interest in writing instruction addresses the level of engagement and
enthusiasm teachers have toward teaching writing, and attitudes
toward writing encompass teachers’ feelings and perceptions about
engaging in the act of writing (Brindle et al., 2016). Epistemological
beliefs about writing instruction denote the underlying assumptions
teachers have about the nature of writing skills, such as whether skills
are innate or learned through practice (Hsiang et al., 2020). The extent
to which attitudes and beliefs may interact with or occur
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simultaneously to more established constructs such as knowledge of
writing instruction, use of evidence-based practices, and efficacy in
teaching writing remains largely unknown.

There is considerable variability in teachers’ beliefs, interests,
attitudes, and writing practices in teaching writing across different
countries and grade levels (Troia and Graham, 2002; Brindle et al.,
2016; De Smedt et al., 2016; Rietdijk et al., 2018; Graham et al., 2022).
Hsiang and Graham (2016) and Hsiang et al. (2018, 2020) conducted
a study in China and Taiwan that demonstrated teachers with positive
beliefs, interests, and attitudes are more likely to apply evidence-based
instructional practices. Graham et al. (2021) and Banales et al. (2020)
surveyed teachers in Norway and Chile, respectively, further
reinforcing the evidence that teacher interests, attitudes, and beliefs
predicted evidence-based instructional practices. However, not all
variables had the same impact on writing instruction across different
countries, which aligns with the Writer(s)-within-Community model
in the diverse affordances of writing communities such as cognitive
resources that exist in each individual and the sociocultural factors
influencing their experiences, knowledge, and beliefs (Graham
etal., 2023).

Professional development

The premise of the current study is that teacher variables can
be positively transformed through high-quality PD (Bifuh-Ambe,
2013; Cremin and Oliver, 2017), which can lead to improved student
writing outcomes (Whyte et al., 2007; McMaster et al., 2020; Wolbers
et al,, 2022). Intensive, sustained PD initiatives with clearly defined
goals are more likely to lead to increased pedagogical content
knowledge and teaching effectiveness than one-time workshops
(Darling-Hammond and Richardson, 2009; Thames and Ball, 2010).
Further, robust PD programs should offer supported application of
skills contextualized within authentic classroom experiences
(Desimone, 2009; Wilson, 2013), and provide teachers with prompt
performance feedback (Lecko et al., 2015). Scaffolding and ongoing
coaching of specific skills are gradually reduced over time as teachers
gain confidence and mastery (Leko et al., 2015). In the context of deaf
education, Strategic and Interactive Writing Instruction represents a
PD program that aligns with research-established quality indicators,
targeting the enhancement of teachers’ knowledge and application of
evidence-based practices.

Strategic and interactive writing instruction

The Strategic and Interactive Writing Instruction (SIWI) program,
incorporating intensive and sustained PD for educators, seeks to
address the language and writing needs of deaf and hard of hearing
students, taking into consideration their diverse linguistic
backgrounds (Wolbers, 2008a,b). SIWI comprises evidence-based
strategic and interactive instructional methodologies. Through
deliberate, co-constructed writing activities with teachers and peers,
students learn to plan, draft, revise, and edit their writing for
communication with authentic audiences (Dostal et al., 2015).
Successful SIWI implementation necessitates high-quality PD for
educators, as altering traditional instructional practices can
be challenging. Wolbers et al. (2016) explored the impact of a multi-
year PD program on teachers’ knowledge and implementation of
SIWT, discovering that 1 year of the PD program positively influenced
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teachers’ comprehension of SIWI principles and their capacity to
incorporate these principles into their instructional approaches.
Furthermore, teachers’ knowledge and implementation continued to
more advanced levels with a second and third year of SIWI
PD. Although not experimental in design, this study represented a
vital step in designing an intensive, sustained PD experience that
yielded substantial improvements in pedagogical knowledge and
application among deaf education teachers. To isolate the effects that
the SIWI PD program has on teachers’ knowledge and capacities for
teaching writing, however, a randomized controlled trial is needed.
Previous studies have focused on the development of students’
language and writing skills rather than the teachers’ development.
Wolbers et al. (2012) investigated the writing outcomes of 29 middle
school deaf students after 1 year of SIWI implementation, observing
substantial improvements in syntactic complexity, vocabulary, and
expanded texts. In a repeated measures study comparing 5weeks of
typical writing instruction to 5weeks of SIWT instruction, Dostal and
Wolbers (2014, 2016) observed that deaf students (n=23) produced
significantly longer writing as well as longer and more complex
American Sign Language (ASL) samples upon receiving SIWI
instruction. Wolbers et al. (2015, 2020) conducted single-case
research design studies, revealing positive changes to deaf elementary
students’ written language (e.g., increased compound and complex
sentences, T-unit counts, and verb variance) and writing skills (e.g.,
inclusion of persuasive and informative writing traits) once STWI was
provided. In a randomized controlled trial of 79 deaf students in
grades 3-5, Wolbers et al. (2022) found that students who received
SIWI their
counterparts on a standardized assessment, the Woodcock-Johnson

significantly outperformed comparison group
IV Broad Written Language, thus highlighting the effectiveness of
SIWTI in bolstering deaf students’ writing and language abilities. The
current study represents the first experimental examination of the
ways in which SIWI PD and subsequent implementation effect
change in the teachers who provide efficacious writing instruction to
deaf students.

The current study

This study aligns with the Writer(s)-within-Community model,
which suggests that the contexts in which teachers operate are
adaptable based on internal and external forces, thereby influencing
their writing instruction. Teachers possess the potential to transform
the writing community through their decisions and actions, derived
from newly acquired knowledge and skills from PD, collaboration
with other teachers, and supported application and coaching. Thus,
experimental studies are encouraged to assess the efficacy of PD in
enhancing teachers’ capabilities (Graham, 2023).

Writing communities are not predetermined; rather, they exhibit
organic variations based on the contributions of all participants, with
teachers serving as one significant influential factor. In the current
study, we examine the extent to which STWI PD impacts teacher-level
variables. Specifically, we address two research questions:

(1) (Main question) To what extent does SIWI PD appear to

improve teacher’s knowledge, use of evidence-based practices,
and efficacy for teaching writing?
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(2) (Exploratory question) To what extent does STWI PD appear to
improve teachers’ interest in teaching writing, attitudes toward
writing, and epistemological beliefs about writing?

As a result of teacher engagement in SIWI PD and SIWI
implementation, we hypothesize a positive shift in the main teacher
factors--greater pedagogical knowledge, increased use of evidence-
based practices, and higher self-efficacy for teaching writing.

Methods

This RCT included 50 teachers over two academic years. School
partners from across the United States were recruited during the grant
application process through email and national conference listservs.
School partners provided a letter of support for the project to
be included in the grant application. Once funded, teachers at partner
schools were given priority enrollment. Enrollment was then opened
to all interested teachers who had not previously participated in the
PD program. The inclusion criteria for teachers included: (1) agreeing
to the randomization process, (2) signing a contamination agreement
that they would not share SIWI information or materials with other
educators, and (3) providing two to two and a half hours of writing
instruction a week to deaf students in grades 3-6. Upon approval of
the study by the Institutional Review Board, teacher consent forms
were collected, and teachers were randomly assigned to comparison
and experimental groups through computer generated randomization.
Comparison group teachers proceeded with their planned writing
instruction, while experimental group teachers participated in the
year-long SIWI PD program and implemented SIWI with their
students. After the year of data collection concluded, comparison
group teachers received access to the SIWI PD program. Pre- and
post-data were collected through surveys and interviews. The effects
of treatment were analyzed using the statistical design of pre-post
regression analysis.

Random assignment

In the first year, more teachers were assigned to the comparison
group (n=17) than the treatment group (n=13) to allow for a waitlist
control approach in which teachers who serve 1 year in the comparison
group could move into the treatment group in the second year. In the
second year, there were more teachers in the treatment group (n=13)
than in the comparison group (n=7). Eight of these teachers were
newly enrolled and randomized teachers. The waitlist control
approach prevented student crossover from treatment to comparison
group when more than one teacher participated from the same
program. It also aided recruitment and retention of school partners.
Randomization adhered to the following rules:

(1) Teachers with prior SIWI experience were assigned to the
treatment group. One teacher had learned about SIWI in a
college class, and one teacher had learned about SIWI from a
teacher colleague. In both cases, they had a limited
understanding of the approach, yet were both assigned to
treatment to avoid contamination.
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(2) Teachers who were not available to attend summer training
were assigned to the comparison group. This applied to
one teacher.

(3) When there were two or more teachers from the same program,
they were evenly assigned to groups. Teachers from schools
where there were no other participating teachers were assigned
to the comparison group in the first year.

(4) Teachers who enrolled after randomization were included in
the comparison group. This was applied to three teachers.

Teacher participants

There were 26 teachers in treatment and 24 teachers in the
comparison group. Teachers self-reported demographic data. In the
treatment group, all reported as female. There were 2 teachers of color
(1 black and 1 Asian/pacific islander) and 24 white teachers. A total of
4 teachers self-identified as Deaf and 22 as hearing; of the Deaf
teachers, 2 used hearing aids. In the comparison group, there were 23
female participants and 1 male. There was 1 black teacher, while the
remainder were white. A total of 4 teachers self-identified as Deaf, and
used a hearing aid. There were a total of 4 native users of ASL in each
group; all other teachers learned ASL later in life as a second or
additional language. An independent t-test was applied to the number
of years teachers have used ASL (treatment M=16.67, SD=10.96;
comparison M=17.43, SD 8.88), which was not statistically significantly
different by group, #(40)=—-0.25, p=0.20. In terms of participants’
highest level of education, there were 6 teachers (2 treatment, 4
comparison) with an Ed.S. degree or Master’s degree plus 30 credits, 36
with a Master’s degree (19 treatment, 17 comparison), and 8 with a
Bachelor’s degree (5 treatment, 3 comparison). Independent t-tests
were conducted to compare years of teaching experience across groups
(treatment M =12.58, SD=10.81; comparison M=13.33, SD=9.16),
and these were comparable, #(48) =—2.66, p=0.27.

Just over half of the teachers worked at one of 8 participating
schools for the deaf, while just under half taught at one of 12
participating local education agencies with self-contained classrooms
or pull out services for deaf students. Teachers largely reported that
their school programs adhered to a bilingual or multilingual education
philosophy where ASL and English were utilized for instruction
(N=19 treatment; N=19 comparison). Fewer teachers reported a
monolingual approach to education using spoken English and/or
some signs paired with speech (N=7 treatment; N=6 comparison).

To further characterize similarities and differences between
groups, we asked teachers to rate their preparation to teach writing on
a 3 point scale. In the treatment group, 3 teachers rated their writing
preparation as exceptional, 18 as adequate, and 5 as minimal. In the
comparison group, 4 teachers said their preparation was exceptional,
18 adequate, and 2 minimal. At the start of the year, 20 teachers in the
treatment group and 18 in the comparison group indicated they were
using a writing curriculum, and 6 in each group said they were not.
We list the curricula from most frequently mentioned to least
frequently: Lucy Calkins Writer'’s Workshop (8); Framing Your
Thoughts (8); McGraw Hill Wonders (7); Houghton Mifflin Harcourt
Journeys (6); National Geographic Inside Series (5); Reading A-Z (4);
Bilingual Grammar Curriculum (2); Bedrock Literacy Curriculum (2);
6+ 1 Traits of Writing (1); Orton-Gillingham Approach(1).
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One teacher from each group withdrew during the academic year-
-one due to a change in position and the other due to being
overcommitted. Both teachers who withdrew reported as white
and hearing.

Measures

Interview and survey data were collected from teachers in both
groups at the beginning and end of the school year. Teachers in the
treatment group completed pre-data before starting the SIWI
PD program.

Interview

Levels of Use of the Innovation (LoU) semi-structured interviews
were used to examine teachers knowledge of writing instruction with
deaf students. The LoU is a criterion-referenced measure grounded in
the Concerns-based Adoption Model (Hall, 1974) with six
operationally defined behavioral profiles (Hall, 2013; Hall and Hord,
2020): non-use (0), orientation (1), preparation (2), mechanical use
(3), routine use (4a), refinement (4b), integration (5), renewal (6).
Profile 3, routine use, indicates a teacher is reporting their thinking
about daily instruction in specific contexts, and changes to instruction
are teacher-centered. To score at a level 3 or higher, the teachers’
instruction must contain evidence-based practices for (1) teaching
strategies for writing process and skills, (2) apprenticing students as
writers through supported writing practice and interaction, and (3)
providing specialized language instruction for bilingual/ multilingual
students and students experiencing language deprivation. Profile 4,
refinement and integration, demonstrates that a teacher is moving
beyond mechanical instruction to making student-centered changes
to instruction informed by evaluation and motivated by improving
student outcomes. Renewal, profile 5, indicates that a teacher is
flexibly applying the instructional approach with different students,
and also collaborating with other educators and family members to
further the impact of instruction. Finally, profile 6 suggests that a
teacher is refining and innovating based on reflection of their
own practice.

The last two authors and one SIWI coach conducted LOU
interviews with each SIWI and BAU teacher prior to the start of the
academic year (pre-interview). All teachers were interviewed again at
the end of the academic year (post-interview). During a 45min
interview, teachers were asked 24 questions designed to elicit
information about their knowledge of writing instruction (e.g., What
do you see as the strengths and weaknesses of the writing instruction
you are implementing with deaf students? Have you made any attempt
to address the weaknesses?) and the impact of their teaching (e.g.,
What do you see as being the effects of the writing instruction you are
implementing with deaf students?).

Each teacher’s interview was transcribed and assessed for
knowledge of the characteristics, use, and consequences of the
instruction. Scores were based on teachers’ expressed knowledge of
instructional practice, which was grounded in classroom-based
situations and their interactions with diverse learners. The LOU
scoring chart (Hall et al., 2006) includes a description of each score as
well as seven decision points (existing between each score) that
describe what the teacher is doing. The decision points aid the scorer
in determining whether they should advance to the next score level.
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For example, the first decision point between a score of 0 and 1 states:
“Takes action to learn more detailed information about writing
instruction” Whereas the descriptions of scores 0 and 1 for knowledge
state: “Knows nothing about this or similar innovations or has only
very limited general knowledge of efforts to develop innovations in
this area” (0) and “Knows general information about the innovation
such as origin, characteristics, and implementation requirements.” (1).
The first two authors and the last author scored LoU interviews. They
reviewed the scoring protocol as a group and then scored
approximately 20% together to calibrate. The remainder of the
interviews were scored by at least 2 members. Any differences in
scoring were discussed by the 3-member team to achieve consensus.

Survey

Four established surveys were compiled into one online survey for
teachers. In one section of the survey, there were 15 items from the
Survey of Evidence-based Practices (Brindle et al., 2016) that related to
teachers’ use of evidence-based practices while teaching (8 items)
and supporting writing (7 items). Teachers responded to the items
using an 8-point scale (1 never; 8 several times a day). Example items
ask teachers to rate how often they “teach students strategies for
planning” (teaching) and “provide feedback on students” writing”
(supporting). Internal consistency (Cronbach’s alpha) for teaching
items was a=0.84 at pre survey and @=0.87 at post survey; supporting
writing items were @=0.79 at pre survey and @=0.81 at post survey.

Another section of the survey included 9 items from the Efficacy
for Teaching Writing survey (Graham et al., 2001; Brindle et al., 2016)
that addressed teachers’ efficacy in teaching writing using a 6-point
scale (1 strongly disagree; 6 strongly agree). For example, teachers
were asked to rate the following item: “If a student did not remember
what I taught in a previous writing lesson, I would know how to
increase their retention in the next lesson” Internal consistency was
a=0.79 at pre survey and a=0.82 at post survey.

A third section of the survey included items from a subsection of
the Classroom Practices for Writing survey (Brindle et al., 2016) to
measure interest in teaching writing and attitude toward writing. One
six-point Likert type question asked teachers if they like teaching
writing, and six questions of the same type asked teachers to rate the
degree to which they agree or disagree with statements regarding their
attitude toward writing. An example of a question that measured
teachers’ attitudes is “I enjoy learning about becoming a better writer.”
Internal consistency of attitude survey items was @=0.81 at pre survey
and @=0.87 at post survey.

The last section of the survey included 25 items related to teacher’s
epistemological beliefs about writing from Hsiang et al. (2020). Items
assessed four dimensions of beliefs: (a) writing development is innate
or fixed (e.g., some people are born good writers, others are stuck with
limited writing capabilities); (b) writing development occurs through
effort and process (e.g., with practice, one can become a good writer);
(c) writing knowledge comes from experts and authority figures (e.g.,
experts know more about teaching writing than I do, so I rely on their
judgment); and (d) writing knowledge is certain (e.g., if two people
score a students writing differently, at least one of them must
be wrong). Teachers who have attended the STWI PD may demonstrate
to a greater extent that writing development involves learning effort/
process, and less that writing development is innate/fixed. Teachers
may also demonstrate to a greater extent that writing knowledge
comes from authority/experts, and less that writing knowledge is
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certain knowledge. Items were rated on a 6-point scale (1 strongly
disagree; 6 strongly agree). Internal consistency for innate survey
items was a=0.76 at pre survey and a=0.67 at post survey. It was
a=0.78 and @=0.82 for effort survey items, @=0.60 and a=0.75 for
expert items, and @=0.51 and a=0.67 for the certainty of writing
knowledge items.

Research design

The independent variable differentiating treatment and
comparison groups was the presence of the SIWI program. All
teachers regardless of group provided deaf students in grades 3-6 with
writing and language instruction for 2 to 2.5h a week; however, the
treatment group teachers were involved in SIWI PD and subsequent
implementation of SIWI as their form of writing instruction.
Comparison group teachers continued with their typical writing and
language instruction during the academic year (business as usual),
after which they were provided the SIWI training. The dependent
variables examined in this study include (a) knowledge of writing
instruction, (b) evidence-based practices related to teaching writing,
(c) evidence-based practices related to supporting writing, (d), efficacy
in teaching writing, (e) interest in teaching writing, (f) attitude toward
writing, (g) innate epistemological beliefs, (h) effort epistemological
beliefs, (i)
epistemological beliefs. A correlation matrix is available in the

expert epistemological beliefs, and (j) certain

Supplementary material.

SIWI professional development

The overarching goal of the SIWI PD is to develop teachers’
pedagogical and content knowledge through intensive and sustained
programming (Darling-Hammond and Richardson, 2009). The SIWI
PD engages teachers in simulated and authentic activities paired with
ongoing, contextualized feedback for enacting the driving principles-
-strategic instruction, interactive instruction, and metalinguistic
knowledge and linguistic competence.

Teachers in the treatment group began the PD program by
attending a week-long summer workshop. The workshop was
structured by cycles of learning, application, and feedback. The
experience was cumulative, and teachers were expected to integrate
information from each new learning cycle with previously applied
knowledge until they were exposed to the full STWI framework. By the
conclusion of the week, teachers began planning how to set up SIWI
instruction in their classrooms and how to introduce SIWT to their
students. After approximately 2 months of implementation of STIWT in
their classrooms, teachers came together for a two-day workshop
where they analyzed their students’ writing and planned for a
transition to a new genre of writing. In addition to the two in-person
workshops, teachers received eight one-on-one virtual coaching
sessions via Zoom to support implementation of SIWI throughout the
academic year. With the exception of the spring semester of 2020
when Covid-19 began impacting the operation of schools, teachers
also received two site visits from a SIWI coach.

SIWI implementation

Teachers implementing SIWI provided recount, information
report, and persuasive writing instruction to their students for
approximately 18 h across 9 weeks per genre. The major principles of
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SIWT were used to plan, teach, and reflect on all writing units. Writing
instruction included the co-construction of text in a guided and
interactive environment with the teacher and students working
collaboratively, and embedded opportunities for shared and
independent writing. During writing time, the teacher ensured the
students were writing for an authentic purpose to a relevant audience,
modeled and invited students to use strategies designed to support
engagement in the writing process — including genre-specific features
and skills — and employed language zone techniques to clarify and
expand students’ use and knowledge of language. For more
information about SIWI, see Enactment of SIWI Principles and the
SIWI Observation and Fidelity Instrument at siwi.utk.edu.

Instructional fidelity

Teachers video recorded their SIWI lessons and shared these with
the research team via Swivl platform. From the database of recorded
instruction, one unit of each genre of writing instruction per teacher
was scored for instructional fidelity. A unit began with determining a
purpose and audience for writing and concluded with publishing and
sharing the writing. On average units ranged between 5 and 8 lessons.

The SIWTI instructional fidelity instrument includes 53 items or
indicators of instruction that are organized by major SIWI principles:
strategic (e.g., text structure associated with the genre of writing is
explicitly discussed); interactive (e.g., learning from one another is
encouraged through peer interaction); and, metalinguistic/linguistic
(e.g., strategies to get to a point of shared understanding are employed
in the language zone). See Dostal and Wolbers (2016) for the full
instrument. Each item is given a rating of (1) fully implemented, (0.5)
partially implemented, or (0) not implemented to reflect the teacher’s
level of implementation. Each teacher’s scores were added up, divided
by the maximum possible points, and then multiplied by 100 to
convert them into percentages.

Twenty-percent of the units were rated by four research team
members to ascertain interrater reliability. The intraclass correlation
was 0.87. Afterwards, team members discussed and reached full
consensus on the final score. The remainder of the units were scored
by one research team member.

The instructional fidelity for treatment group teachers’ units
ranged from 47 to 90%, averaging 71% for recount writing instruction,
70% for information report instruction, and 73% for persuasive
writing instruction (often the last taught genre of the year). These
levels of fidelity are consistent with prior SIWI PD research
demonstrating that first-year SIWI teachers average approximately
75% fidelity. With continued implementation and participation in the
SIWI PD program after the first year, average fidelity is known to
increase to above 90% (Wolbers et al., 2016). Nonetheless, prior
studies have demonstrated that first-year SIWI teachers significantly
impact their students’ writing and language outcomes even while they
are learning to implement with greater fidelity (e.g., Wolbers et al.,
2015, 2018, 2020; Dostal and Wolbers, 2016).

Differences between treatment and comparison
group instruction

Teachers in both the treatment and comparison (or BAU) groups
provided writing and language instruction for 2-2.5h weekly, which
was inclusive of recount, informative, and persuasive writing genres.
BAU teachers continued with their usual instruction while treatment
group teachers implemented SIWI. To describe and distinguish the
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instruction that was provided to students in the comparison and
treatment groups, researchers collected information from teachers via
a 26-item survey at the beginning and end of the academic year. The
questions in the survey were of four types that were randomly placed
throughout the survey: (a) evidence-based practices for teaching
writing (7 items; e.g., teach students to use genre-specific language and
domain-specific vocabulary in their writing); (b) evidence-based
practices for supporting writing (8 items; e.g., have students work
together to plan, draft, revise, and edit a paper); (c) deaf education
practices drawn from the literature (Strassman and Schirmer, 2013;
Mayer and Trezek, 2015) and in alignment with SIWI implementation
(7 items; e.g., collaboratively problem solve and make decisions about
writing with students), and (d) widely used practices in deaf education
that are not aligned with SIWI (4 items reverse scored; e.g., have
students write a first draft and then a second or final draft). For each
item, teachers rated how often they implemented a specific practice
on an 8-point likert scale (1=never, 2=several times a year,
3 =monthly, 4=several times a month, 5=weekly, 6 =several times a
week, 7 =daily, 8 =several times a day).

A two sample t-test was performed at the beginning of the
academic year (prior to the treatment group receiving SIWI PD) to
compare the teachers’ writing instruction practices. There was not a
significant difference in instructional practices between the treatment
group (M=4.16, SD=0.80) and the BAU group (M =4.44, SD=0.54);
1(48)=—1.45, p=0.15. At the end of the academic year, however, the
same independent samples t-test was performed, and significant
differences were found between the treatment (M =5.06, SD=0.68)
and BAU (M=4.19, SD=0.68) groups; #(46)=4.43, p < 0.001. As
demonstrated through teacher responses to the survey, the treatment
group teachers displayed significant increases from pre to post in the
frequency with which they engaged in evidence-based writing
instruction; these increases were not observed in the BAU group.
Changes among SIWT teachers were reflected in strategic instruction
(e.g., teaching students strategies for planning, writing paragraphs,
revising/editing, and self-regulating the writing process), interactive
instruction (e.g., having students work together to plan, draft, revise
and edit a paper), and metalinguistic/linguistic instruction (e.g.,
teaching the differences between ASL and English grammars). For
example, during a post LoU interview, one SIWT teacher reflected on
the interactive nature of her instruction by reporting that she “saw
students start to recognize what they were good at with writing, and
that sort of development happened through the [classroom]
community as [they] wrote” Another teacher reflected on how her
explicit attention to language during writing instruction allowed for,
“a connection between language in print and with expressive ideas and
[students] communicating with each other” There were also increases
in genre-specific instruction (e.g., teaching students how different
genres are structured), authentic purposes for writing (e.g., having
students publish their writing), and using classroom writing data to
guide writing instruction. The treatment group also showed a
reduction in the frequency with which they used practices not in
alignment with SIWI (e.g., teaching grammar using a grammar
curriculum or structured approach); whereas, the BAU group showed
an increase in the frequency of practices misaligned with SIWI (e.g.,
editing students” drafts for them, focusing primarily on grammar
instruction). For example, one BAU teacher shared that she requires
her students to “use a sentence checklist to make sure each sentence
has all of the necessary components” while expecting “students [to]
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practice implementing the sentence structure, or another specific
grammatical component, exemplified in the [teacher’s] model”

Data analysis

All teacher outcomes were analyzed with a pre-post regression of
the general form:

Posttest = Intercept + Pretest + SIWI + e.

where Intercept is the model-predicted outcome (Posttest) at the mean
of the Pretest (mean-centered), SIWI is a dummy variable for a teacher
in the treatment program, and e is random error. All models were fit
in SAS PROC MIXED (Littell et al., 2006) so that the residual variance
could be used to compute the model-based effect size for the treatment
effect (g; Hedges, 2007).

Results

The main research question of this study was: To what extent does
participation in SIWI PD and subsequent implementation impact
teachers’ knowledge of writing instruction, use of evidence-based
practices for teaching and supporting writing, and efficacy in teaching
writing compared to those in a BAU condition? The descriptive
statistics for the main teacher outcomes are presented in Table 1 at two
time points (beginning and end of the academic year), and the results
of the pre-post regression model are presented in Table 2. Three types
of estimates are provided in Table 2: fixed effects, random effects, and
effect sizes. The fixed effects represent the results of the pre-post
regression equation, where intercept represents the model-predicted
year-end score for teachers in the control group, pretest is the effect of
teachers’ fall score (grand mean centered), and SIWTI is the change
expected in teachers from baseline to the end of the year (ie., the
treatment effect). The random effect represents the residual variance

TABLE 1 Pre and post outcomes for main research questions.

Pretest Posttest

Outcome Group Mean Mean
Knowledge BAU 24 0.08 028 23 0.09 0.29

SIWI 26 0.23 0.51 25 3.82 0.43
Evidence-based practices
Teaching BAU 24 4.28 094 23 3.97 1.07
writing

SIWI 26 3.82 120 | 25 5.09 0.99
Supporting BAU 24 4.64 059 | 23 4.29 0.88
writing

SIWI 26 4.38 1.08 | 25 5.02 0.92
Efficacy BAU 24 4.49 0.58 @ 23 4.25 0.62

SIWI 26 4.34 0.78 = 25 4.77 0.63

Knowledge represents the mean behavioral profile from 0 to 6, non-use to renewal.
Evidence-based practices is the mean score on an 8-point scale (1-8), ranging from never to
several times a day. The efficacy score represents the mean of a 6-point scale (1-6), from
strongly disagree to strongly agree.
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(and SD), or error. Last, an effect size, Hedges’ g, is provided for each
variable to demonstrate the SIWT treatment effect (as the treatment
effect divided by the residual SD; Hedges, 2007).

All four main teacher outcomes had statistically significant
treatment effects with large effect sizes, suggesting SIWI teachers
made considerable gains in knowledge, evidence-based practices, and
efficacy for teaching writing that were not observed in BAU teachers.
It should be noted that the extremely large effect size on knowledge
was due to minimal variance accompanied by no gain in the
control group.

In addition, we asked the following exploratory research question:
To what extent does participation in SIWI PD and subsequent
implementation impact teachers’ interest in teaching writing, attitudes
toward writing, and epistemological beliefs? The means and standard
deviations for these teacher outcomes at the beginning and end of the
year are presented in Table 3. The fixed and random effects and effect
sizes of the pre-post regression model are presented in Table 4; these
are organized similarly to the results of the main research question.

Teachers who were involved in the SIWI PD experienced
statistically significant growth in their interest in teaching writing
compared to BAU teachers, and the magnitude of the experimental
effect was large. Regarding attitudes toward writing, there was a
moderate effect but not a statistically significant difference between
groups. By the end of the year, SIWI teachers more strongly agreed
that writing develops through effort and process. Group differences
were significant and accompanied by a large effect size. Other
epistemological beliefs (i.e., innate, expert, certain) did not show
notable differences between groups.

Discussion

This randomized-controlled trial used interviews and surveys to
measure the impact of the SIWI PD program on deaf education
teachers’ knowledge of writing instruction, use of evidence-based
practices (EBPs) for teaching writing, and efficacy in teaching writing-
-all of which are teacher-related factors of the Writer(s)-within-
Community model that influence how writing is taught (Graham,
2018, 2023). Exploratory analyses were additionally conducted for
potentially interrelated teacher-level variables including interest in
teaching writing, attitudes toward writing, and epistemological beliefs.
The results demonstrated the SIWI PD program to have a statistically
significant impact and a large effect on all main research variables and
two exploratory variables. Significant differences were not identified
between groups pertaining to attitudes toward writing and some
epistemological belief components. In this section, we discuss the
implications of these findings for deaf education and teacher
education, shedding light on the importance of high-quality
PD programs.

Our findings demonstrate an increase in SIWI teachers” use of
EBPs for teaching and supporting writing, which are practices
documented in the literature and in alignment with SIWT practices.
Prior to SIWI PD, teachers reported using common practices found
within deaf education that are not evidence-based nor aligned with
SIWTI, such as having students write a first draft and then a second or
final draft rather than engaging them in recursive writing and revising
processes. Following the SIWI PD, SIWT teachers reported decreasing
their use of practices unaligned with SIWI while BAU teachers
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TABLE 2 Model results for pre-post main outcomes.

10.3389/fpsyg.2023.1214246

Knowledge Teaching writing Supporting writing
Est. SE Est. SE Est. SE

Intercept 0.11 0.07 3.89 0.21 421 0.17 421 0.11
Pretest 0.29 0.12 0.25 0.14 0.45 0.14 0.52 0.11
SIWI 3.69% 0.10 1.27% 0.30 0.90% 0.24 0.59% 0.15
Random . .

Residual 0.12 ‘ 0.35 1.01 ‘ 1.00 0.68 ‘ 0.82 0.26 ‘ 0.51
Effect Size 10.48 1.26 1.08 1.15

Est., estimate; Var, variance; SE, standard error. *p <0.05 for fixed effects. Effect sizes are Hedges g: the treatment effect divided by the residual SD (Hedges, 2007).

TABLE 3 Pre and post outcomes for exploratory research questions.

Pretest Posttest
Mean Mean
Interest BAU 24 4.58 097 | 23 4.43 1.20
SIWI 26 4.46 1.14 | 25 524 0.72
Attitude BAU 23 4.52 1.01 | 23 4.36 0.92
SIWI 26 4.31 090 | 24 4.37 1.03
Epistemological Beliefs
Effort BAU 24 4.70 072 | 23 4.60 0.68
SIWI 26 4.49 0.76 | 25 4.84 0.68
Innate BAU 24 2.24 0.84 | 23 2.18 0.63
SIWI 26 2.12 0.59 | 25 2.37 0.67
Expert BAU 24 3.74 0.65 23 3.48 0.55
SIWI 26 3.33 0.61 | 25 3.53 0.97
Certain BAU 24 3.07 0.54 | 23 2.87 0.59
SIWI 26 2.76 0.60 | 25 2.79 0.64

Outcomes represents the mean of a 6-point scale (1-6), from strongly disagree to strongly
agree.

maintained their use of such practices. Given that teachers in this
study were randomized into SIWI or BAU groups, this finding
demonstrates that the SIWI PD was effective at increasing teachers’
use of EBP and decreasing other instructional practices that are not
established as effective practices.

The features of the SIWI PD align with widely recognized aspects
of effective PD, such as active learning, collaboration, expert support,
feedback, reflection, and sustained learning (Darling-Hammond et al.,
2017). Throughout a year of SIWI implementation, teachers had
ongoing conversations with SIWI coaches about their implementation
of the instructional principles, with a focus on integrating and
increasing the strategies that support student growth. The approach to
coaching as a part of a PD program is key, with such strategic planning
being more effective than evaluating instructional fidelity (Kennedy,
2016). During the SIWI PD, teachers were encouraged to use the STWI
instructional fidelity instrument to reflect on their pedagogical
practices and set instructional objectives for themselves. These goals,
taken along with the teachers’ immediate needs for addressing what is
currently transpiring in the classroom, provided the direction of the
coaching conversations and collaborative planning. The potential for
responsive PD to influence teacher change is well documented (e.g.,
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Kennedy, 2016; Darling-Hammond et al., 2017), and in this study, the
change was substantial, including teachers integrating and increasing
their use of a range of EBPs (see Graham et al., 2012). Among the
EBPs for teaching and supporting writing are providing time for
students to write daily, teaching them to engage in the writing process
with authentic purpose and audience, establishing specific writing
goals, supporting their development in constructing sentences,
teaching revising strategies, creating a motivated community of
writers (Rogers and Graham, 2008; Graham et al., 2012), and teaching
the differences between ASL and English grammar (Andrews and
Rusher, 2010). This highlights the importance of PD that is embedded
and responsive to individual teachers’ use of practices.

Importantly, interviews with teachers demonstrated that STWI
teachers are able to articulate their knowledge of effective writing
instruction while providing evidence about how they teach and
support student writing. For example, BAU teachers at the beginning
and end of the year and STWT teachers prior to PD reported that they
modeled writing skills and then allocated instructional time for their
students to apply the skills during independent writing. One teacher
shared: “I show my own writing model on Monday morning. Then,
students practice implementing the sentence structure, or another
specific grammatical component, exemplified in the model” However,
after teachers attended the SIWI PD, they reported a shift in their
instructional practice to include modeling for both genre traits and
grammar or conventions during the collaborative and supported
construction of authentic texts. A teacher noted that through
collaborative writing she “saw students start to recognize what they
were good at with writing and [their] development [of writing]
through the community as we wrote” As teachers’ instructional
practices integrated EBPs, they more frequently shared about
improvements they observed in their student’s independent writing.

Reported knowledge of EBPs for writing instruction and use of
these practices increased among treatment group teachers in this
study, along with beliefs in their abilities to carry out such practices.
This aligns with literature that highlights the importance of building
pedagogical content knowledge (e.g., Thames and Ball, 2010; Fauth
et al., 2019) as well as the importance of teachers’ sense of efficacy
(e.g., Tschannen-Moran et al.,, 1998; Zee and Koomen, 2016). As
written by Lauermann and ten Hagen (2021, p. 279):

“Teachers are unlikely to engage in activities that they believe
exceed their capabilities and may give up on valued goals if they
view these goals as unattainable. Furthermore, teachers
competence, beliefs, and especially their sense of self-efficacy, have
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TABLE 4 Model results for pre-post exploratory outcomes.

10.3389/fpsyg.2023.1214246

Interest Attitude Beliefs (Effort) = Beliefs (Innate) Beliefs (Expert) Beliefs (Certain)
Est. SE Est. SE Est. SE Est. SE Est. SE Est. SE
Intercept 443 0.17 430 0.12 447 0.11 212 0.10 333 0.15 276 0.12
Pretest 0.54 0.11 0.89 0.09 0.67 0.10 0.61 0.10 0.60 0.16 0.53 0.14
SIWI 0.83* 023 0.25 0.16 0.44% 0.15 0.28 0.14 031 0.22 0.1 0.17

Residual

0.55

0.49 0.71 0.55

Effect size 1.03 0.46 0.90

0.58 0.44 0.20

Est., estimate; Var, variance; SE, standard error. *p <0.05 for fixed effects. Effect sizes are Hedges g: the treatment effect divided by the residual SD (FHedges, 2007).

been consistently linked to their long-term commitment to
the profession”.

In this way, self-efficacy may be viewed as a key outcome which
drives the use of EBPs and creates positive cycles of instruction. As
illustrated in the Writer(s)-within-Community model, we understand
variables as reciprocally related, whereby the use of EBPs are
influenced by and are influencing teachers’ knowledge and efficacy.
Given the low efficacy reported by teachers across the SIWI and BAU
groups at the start of the study, we are particularly interested in
capitalizing on the positive relationship between increased efficacy
and use of EBPs. Previous research findings indicate a connection
between teachers and their students’ achievement; for example,
student achievement and motivation is positively impacted by
increased teacher efficacy (Caprara et al., 2006; Barni et al., 2019).
Thus, drawing upon research to design quality PD programs for
teachers is essential to improving teaching practices in ways that are
meaningful to students’ learning. The potential implication of having
increased teacher efficacy is an increased belief in students’
competence and capacity as learners.

Findings from this study support the idea that the design of
teacher learning should be symmetrical with principles for student
learning (Watkins et al., 2018). That is, effective principles of learning
designed for students can and should be applied to PD designed for
teachers. This is particularly true when it comes to the role that active
learning and reflection play in propelling a learner’s practices and
knowledge. Such principles of learning are enacted effectively in PD
programs through engagement of teachers in analyzing their current
teaching approaches in comparison to standards that guide effective
professional practice, and by having teachers identify goal areas for
their practice and then testing these new teaching practices (Ingvarson
et al., 2005). Further, scaffolded learning opportunities that are
important to students are equally important to teachers; modeling and
providing feedback during initial training and during follow up
training sessions are associated with larger magnitudes of effects on
teacher practices (Brock et al., 2017). Similar to how thematic units
can connect various subject matter and skills that students are learning
around one coherent theme, PD programs that are coherent — or
connected to teachers’ prior experiences, use of standards and
assessments, or professional conversations — are more likely to
positively influence changes in practice (Garet et al., 2001). Because
SIWI is not a scripted curriculum but rather a comprehensive
framework for writing instruction that is composed of driving
principles that teachers enact in response to their students’ needs, it is
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possible for teachers to integrate other curricula, programs, or graphic
organizers during enactment. Several coaching conversations with
teachers provided support on how to, for example, align their reading
curriculum with SIWI, or how to draw on the social studies or science
curriculum during writing instruction, or how to embed other literacy
programs such as Thinking Maps or Framing Your Thoughts within
SIWTI rather than teaching these programs separately. The active
engagement of teachers along with the scaffolded, coherent, and
individualized support provided as part of SIWI PD actualizes
evidence-based features of effective PD (Van Driel and Berry, 2012;
Kennedy, 2016). These features of learning are symmetrical across
students and adults, which reflects the complex nature of learning new
knowledge and applying new skills.

Exploratory teacher variables

In addition to the main variables related to our research questions,
we examined six exploratory variables that may illuminate additional
teacher-level factors impacted by SIWI PD. The statistically significant
increase in teachers interest in teaching students writing is
accompanied by their changes in reported efficacy and use of EBPs.
This suggests that interest grows as competence develops, which can
promote a positive cycle of improvement. It is also important for
considering the potential trajectory of interest change over time when
initiating and supporting teachers’ use of EBPs in writing instruction.

Interestingly, teachers’ own attitudes toward writing did not
change significantly across the study, which demonstrates that
interest in teaching writing and personal engagement with writing
may be independent of one another. A systematic review on
teachers’ attitudes toward writing revealed that most teachers,
irrespective of their teaching experience, possessed negative
perceptions about themselves as writers (Cremin and Oliver,
2017). Most teachers, and even literacy specialists, exhibited
mixed attitudes toward writing, with most identifying as avid or
passionate readers, rather than writers. Nevertheless, some of
these teachers, despite lacking a passion for writing, remained
committed and interested in fostering a love for writing in their
students (Draper et al., 2000). Brooks (2007) also discovered that
effective writing teachers did not write frequently, suggesting that
this particular variable on attitudes toward writing may not
be crucial for effective instruction when other variables are
factored in. However, a few studies observed that teachers’ lack of
writer identity negatively impacts their willingness to model the
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composition process from the perspective of the writer, which in
turn, may reduce the quality of writing instruction (Street, 2003;
Cremin and Oliver, 2017). Since the SIWI PD program did not
enhance teachers’ attitudes toward writing but improved other key
domains for effective writing instruction, questions arise about
the significance of this particular variable in teaching contexts. It
is possible that, much like some professional sports coaches who
never played the sport themselves but excel in developing their
players, writing teachers may not enjoy writing themselves but can
still provide effective writing instruction.

In addition to interest and attitudes related to writing,
we examined teachers’ epistemological beliefs about writing. Teachers
in the SIWI group reported a change in their belief that one can
become a stronger writer with effort and practice. This belief in the
malleability in writing proficiency is likely to have a significant impact
on the approach to writing instruction and engagement with students
during writing activities (Graham, 2023). Given the historically low
student performance on average in writing, this belief is important not
only for setting and communicating appropriately high expectations
for deaf students, but also for a teacher’s belief that their efforts will
make a difference. However, for three other belief variables, teachers’
beliefs did not transform after a year of SIWI PD. They demonstrated
similar beliefs to BAU teachers about whether writing skills are fixed,
writing knowledge comes from authority figures, and writing
knowledge is certain. A systematic review of research in the larger
literature documented mixed outcomes in teacher beliefs about
writing development (Cremin and Oliver, 2017). Some teachers
perceived writing ability as fixed, while others believed it could
be improved through instruction and practice. Several studies have
found that teachers’ beliefs often conflicted with their actual teaching
practices, and teachers struggled to reconcile these contradictions
(McKinney and Giorgis, 2009; Whitney, 2009; Cremin and Baker,
2010). The findings in our study did not diverge from the literature on
these belief variables.

Limitations

There were four dimensions of epistemological beliefs that were
examined in this study--(1) the belief that writing develops through
effort and process; (2) the belief that writing development is innate or
fixed; (3) the belief that writing knowledge comes from experts; and
(4) the belief that writing knowledge is certain knowledge. Teachers
in the SIWI group showed an increase from beginning to the end of
the year in their belief that writing develops through effort and
process; this is a change that was not seen in the BAU teachers. The
other dimensions of epistemological beliefs did not demonstrate
statistically significant group differences. A potential limitation
surrounding these data was the low internal consistency among
survey items. Internal consistency for the belief that writing develops
through effort was the only dimension with acceptable internal
consistency at both pre and post (@>0.7). Other dimensions were in
the poor to questionable range for internal consistency of survey items
(0.5-0.7). There was greater variability in teachers’ scores on the
clustered items of these three dimensions, indicating conflicting
responses (some high, some low) across items. Therefore,
we hypothesize that internal consistency of survey items for the
epistemological beliefs clusters impacted findings in these areas. In
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future research, we propose a larger sample of participants to conduct
a factor analysis.

Lastly, we were unable to collect video observations from BAU
teachers due to the scale and scope of this study. The inherent risk with
self-reported data of instructional practices is the potential for
teachers to overstate the elements they implement and the extent to
which they apply these elements in their instruction. Despite this risk,
our study revealed the BAU teachers reported significant differences
in teaching methodologies when compared to SIWI teachers.
Although the absence of video observations from BAU teachers could
be perceived as a limitation, we believe it did not significantly affect
the validity of our results.

Future directions

The full SIWI PD program is provided to teachers over 3 years.
With each year of participation in the program, teachers
implementation fidelity, and knowledge of writing instruction
increases (Wolbers et al., 2016). During the last year of the program,
teachers have demonstrated the highest adherence to SIWI
instructional principles (mid-90’s), which is in stark contrast to the
instructional fidelity levels of first year teachers, as shown in this study
(70s). Future research exploring teachers’ knowledge, efficacy, and use
of EBPs across multiple years of participation in the STWI PD program
as their instructional fidelity increases could bolster current findings
about the program. In response to a reviewers suggestion,
we conducted a dosage analysis (not reported here) using the overall
fidelity measure. The results of the dosage analysis showed statistically
significant, large effects, even larger than those reported here.
We report the standard, group-based analysis as yielding conservative,
more realistic effects (i.e., with less-than-perfect fidelity).

Additionally, future studies could be extended to explore the ways
in which differential levels of instructional fidelity and teacher-related
variables impact student writing outcomes. While prior experimental
studies evidence that first year SIWI teachers with comparatively low
instructional fidelity percentages still have a statistically significant
impact on students’ writing outcomes compared to those in a BAU
group (Wolbers et al., 2018, 2022), we are interested in whether there
is a larger impact on students’ outcomes when receiving instruction
from a master SIWI teacher. Lastly, the current study explored
teachers’ personal attitudes toward writing, such as if they enjoyed
learning about becoming a better writer. These attitudes did not
demonstrate significant changes. However, future studies could
explore whether SIWI PD leads to a change in teachers’ attitudes about
writing instruction.

Conclusion

Teachers play an extraordinarily important role in writing
instruction; in fact, they are central to its success. Further, teachers of
deaf students must possess additional specialized knowledge to
provide writing instruction that responds to students’ varying
language needs. Greater teacher pedagogical knowledge, use of
evidence-based practices, and higher self-efficacy in writing have a
direct impact on how teachers approach writing instruction in the
classroom. In this randomized controlled trial of 50 deaf education
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teachers, those receiving 1 year of SIWI PD and ongoing coaching
increased their knowledge and implementation of evidence-based
practices in writing instruction and positively reframed their beliefs
about their ability to teach writing as well as their students’ abilities to
improve their writing. In previous research, these factors have been
shown to have a direct, positive effect on students’ writing outcomes.
This underscores the importance of evidence-based PD programs for
teachers of writing. The SIWI PD is a sustained, coherent program
that pairs active learning with supported implementation of writing
instruction and ongoing teacher reflection, which leads to statistically
significant changes in deaf education teachers’ knowledge and use of
empirically supported writing practices.
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