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Abstract

We respond to calls for more research to address whether and how successful professional development (PD) experiences
(defined here in terms of student progress) are related to changes in teacher beliefs, specifically about effective literacy instruction
for young struggling readers. We developed a measure, a Teacher Belief Score, to identify teacher beliefs present in interview
data and we used student achievement data to create two contrasting groups of teachers, those whose students had lower
progress and those who had higher. While initially in the fall, lower progress and higher progress teachers differed little in their
alignment of beliefs with program features; over time, higher progress teachers trended toward beliefs that were aligned with
program features, whereas lower progress teachers trended away. Findings suggest the need for an additional component to
Guskey’s model of teacher change: attributing student progress to the new instructional practices learned in PD.
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Researchers have long been interested in understanding
teacher beliefs (Avalos, 2011) because beliefs about students,
teaching, and learning appear to guide teachers’ decision-
making across a number of areas including social studies
(Hintz, 2014); science, mathematics (Isiksal-Bostan et al.,
2015); English language instruction (Farrell & Ives, 2015);
and pre-kindergarten instruction (Scull et al., 2012). The
positive relationship between beliefs and practices also exists
in a myriad of instructor roles including pre-kindergarten
teachers (Scull et al., 2012), primary and secondary class-
room teachers (Devine et al., 2013), and university teachers
(Nghia, 2017). It is even assumed that the degree of influ-
ence is so great that teaching practices are unlikely to change
unless teacher beliefs change (Guskey, 1986; Pajares, 1992).
The relationship between beliefs and practice is particu-
larly relevant for individuals who provide early literacy pro-
fessional development (PD) in special education; an area
well known for its highly polarized debates about best prac-
tices for teaching children to read (Cunningham et al., 2005;
Stanovich, 2000; Tunmer & Nicholson, 2011). It seems rea-
sonable to expect that the beliefs that teachers adopt and
embrace about how best to teach reading likely have a tre-
mendous influence on their practices. Moreover, because
special education interventions must be intensive to address
often persistent learning difficulties, PD programs that do
not address the beliefs of special education teachers stand
little chance of resulting in teacher uptake and adoption.
Given the widely accepted view that beliefs about teach-
ing strongly influence what teachers do (Levin et al., 2013),

it is somewhat surprising that education scholars know so
little about (a) whether and how beliefs change during PD in
early literacy or about (b) whether there is an association
between beliefs with early literacy PD practices and student
progress (Bobis et al., 2016). Furthermore, we know of no
study that follows changes over time in special education
teacher beliefs about reading instruction as they participate
in early literacy PD, even though such a design would reveal
much about whether beliefs change and why.

Background Literature

Although beliefs and knowledge are often conflated in the
literature (Pajares, 1992), many share Richardson’s (1996)
definition of a belief, which . . .describes a proposition that
is accepted as true by the individual holding the belief” (p.
104). By contrast, knowledge refers to things that are agreed
upon and can easily be evaluated (Nespor, 1987). Yet while
the two constructs are different from one another, they are
also related in that knowledge can be said to represent the
agreed-upon facts while beliefs represent the value attached
to the knowledge (Cash et al., 2015, p. 98).
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Individuals tend to rely more on knowledge to make deci-
sions when the task and the steps to achieve the task are well
defined, whereas when the task is less well defined and the
steps to reach the goal (say, learning to read) are less clear,
individuals tend to rely on beliefs to inform decision-making
(Nespor, 1987). Beliefs tend to be evaluative in nature and
thus carry more weight than knowledge when deciding
whether to take up a new practice in contexts where there is
less agreement on how to reach a goal.

Teachers’ Beliefs and Reading Instruction

In the context of beginning reading instruction for students in
special education, it seems reasonable to categorize the task
of teaching reading as less well defined, and therefore more
likely to be informed by beliefs than knowledge. Given the
decades-long reading wars (Shanahan, 2020), the current
debate in the popular media (Hanford, 2018; Schwartz &
Spark, 2019) and academic journals (e.g., Goodwin &
Jiménez, 2021), it also seems reasonable to expect that teach-
ers of beginning reading, particularly of those students hav-
ing great difficulty learning to read, will have well defined
and deeply held beliefs about early reading instruction.

Beliefs about teaching and learning appear to shape teach-
ers’ instructional interactions; researchers have usually found
a relationship between what teachers believe is pedagogi-
cally important and what they actually teach (Anderson,
2015; Borg, 2017; Fang, 1996). Studies that present the
counterfactual (i.e., a mixed or a negative relationship
between beliefs and practice) usually cite issues with mea-
surement, specifically the use of surveys which might have
led respondents to report more socially desirable espoused
beliefs (e.g., Schachter et al., 2016).

Historically, reading instruction generally gravitated either
toward a phonics-based approach or a whole language
approach (DeFord, 1985). More recently, educators cite a bal-
anced approach to literacy which is considered a “compro-
mise” between phonics and whole language (Bingham &
Hall-Kenyon, 2013, p. 15). Key differences between these
instructional orientations have to do with the degree to which
letters and sound relationships are taught in isolation before
reading (Tortorelli et al., 2021) compared with the emphasis
placed on teaching comprehension and word-solving strate-
gies while reading text (Fisher et al. 2021). In terms of special
educators, researchers have documented a preference to allo-
cate more time to explicit phonics-based instruction geared at
basic reading skills and less time to reading text (Cunningham
et al., 2009).

With regard to beginning reading instruction and reading
difficulties, two types of beliefs have been the subject of
scrutiny: self-efficacy and instructional orientation (Spear
et al., 2018).

Self-efficacy beliefs are beliefs in one’s ability to do
something to achieve specific goals (Bandura, 1997).
Understanding teacher self-efficacy is important because

educators with higher efficacy tend to set higher goals and
attribute failure to their own teaching or school factors;
whereas educators with lower efficacy linked failure to inter-
nal factors related to students (Urbach et al., 2015, p. 324).
Believing you have the expertise to bring about change in
student reading progress, rather than believing no matter
what you try or how much effort you put into teaching, it
won’t make a difference, likely plays a critical role in instruc-
tional decision-making and uptake of new ideas presented in
PD (Hollenbeck & Kalchman, 2013; Hoy et al., 2009).

Teachers’ Beliefs and PD

Multiple studies have concluded that practices tend to be so
strongly aligned with beliefs that educators are unlikely to
take up PD if the information taught conflicts with their
own practical or personal knowledge (D’Agostino et al.,
2015; Friesen & Butera, 2012; Gerde et al., 2019). These
studies linking beliefs and instruction are particularly rele-
vant for researchers working to design and disseminate
evidence-based reading programs to improve student liter-
acy outcomes. The concern is that if teachers’ beliefs about
reading instruction are not aligned with instructional prac-
tices introduced in PD, many may return to business as
usual after the PD (D’Agostino et al., 2015) regardless of
the evidence base supporting the new instructional practice
(Datnow & Castellano, 2000; Gersten & Woodward, 1992).
Others might adapt the innovation to fit their existing peda-
gogical beliefs (Boardman et al., 2005; Leko et al., 2015).
Either scenario, not adopting the innovation or adapting it,
weakens the strength of the professional learning and
dilutes the contribution of PD to supporting and improving
practice.

The findings of many studies that reported an impact on
teacher beliefs by PD were inconclusive, partly because
teacher beliefs were not measured at the outset of PD. For
example, Hamre et al. (2012) concluded that PD had an
impact on preschool teachers’ beliefs based on their finding
that preschool teachers’ beliefs were well-aligned with PD
designed to improve teacher-student interactions. Yet,
because their belief questionnaires were completed after PD,
it is unclear whether teachers’ beliefs changed as a result of
the PD or whether they were always aligned with the PD’s
instructional orientation from the outset.

Similarly, Carney et al. (2016) concluded that teacher
beliefs about mathematics instruction changed after PD.
Their findings are questionable, however, because their pre-
PD beliefs were retrospectively measured with a survey
given at the course conclusion. It may be that they could not
recall their beliefs at the outset of the PD, or they may have
identified beliefs they held at the outset in a way that would
be more socially desirable to demonstrate the positive impact
of the effort in which they were engaged.

Thus, to advance the field, it would seem important to
measure teacher beliefs at the outset and conclusion of PD
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rather than retrospectively (Risko et al., 2008). Such a design
would provide better insight as to whether and how beliefs
changed during the course of the PD. We also agree with
Donovan et al. (2015) who called for studies to examine
whether change in beliefs occur when teachers participate in
PD and to focus on the direction of change; it may be that
beliefs may shift from being more aligned with the program
to less aligned.

A Model of Change

Our interest in this study is whether and how PD influences
beliefs about early reading instruction and in understanding
the mechanism for change within that context. We assume
that the relationship between beliefs and actions is bidirec-
tional and “interactive” (Richardson, 1996, p. 104). Beliefs
may drive actions but beliefs can be altered by experiences.
Beliefs about instruction are influenced by many factors,
including personal experience, formal knowledge, experi-
ence with instruction (Leko et al., 2015), years of teaching
experience (Isiksal-Bostan et al., 2015), school expectations
(Liou et al., 2019), and school-imposed barriers (Farrell &
Yang, 2017; Hos & Kekec, 2014; Mansour, 2013) to name
just a few.

The model of change that informs our work is Guskey’s
“Model of the Process of Teacher Change” (Guskey, 1986, p.
7). Guskey proposed that PD can change teacher beliefs if
student learning improves during the PD. Within this model,
improved student learning can be considered a catalyst for
changing beliefs, not merely a result of beliefs changing.

Purpose for the Current Study

Understanding better the relationship between beliefs about
literacy instruction and teaching is critical for those provid-
ing PD, particularly in the context of working with special
education teachers. It is expected that teachers tasked with
improving the progress of struggling readers might have
well-defined and deeply held beliefs about the best way to
teach reading in that context.

To our knowledge, no study has examined whether stu-
dent progress in PD influences beliefs in reading instruction,
specifically in the context of inservice teachers working in
special education settings. We intentionally differentiated
student progress from student outcomes in this study because
post-assessments come after the PD concludes and thus can-
not influence beliefs during the PD. As we describe in the
“Method” section, we instead used formative measures that
teachers administered throughout the PD to gauge student
progress.

Given our proposal that student progress may be the agent
for change in beliefs about reading instruction, we also
examined whether teachers attributed the progress to exper-
tise gained from the PD or factors unrelated to the PD. Thus,
we examined not only instructional beliefs, but beliefs about

efficacy as well to see whether progress is attributed to the
PD.

The purpose of this study, therefore, was to examine
teacher beliefs over a year-long literacy PD initiative for spe-
cial educators teaching students having great difficulty learn-
ing to read. We examined beliefs at the beginning of the PD
and near the conclusion 7 months later for two groups of
special education teachers: those whose students eventually
made considerable reading progress during the intervention
(high progress group [HP]), and those whose students made
significantly less progress (low progress group [LP]). We
paid particular attention to the interplay between student
progress and the degree to which teachers’ instructional and
efficacy beliefs were maintained or changed over the course
of the PD and school year.

These questions guided our inquiry:

1. Research Question 1 (RQ1): Do teachers whose stu-
dents made higher progress become more aligned in
their instructional beliefs with the program over the
course of the PD?

2. Research Question 2 (RQ2): What kinds of trends in
instructional and efficacy beliefs are apparent from
fall to spring, and do the trends differ between the
two groups of teachers?

We assumed that teachers whose students made higher
progress would be more aligned with the intervention’s
instructional practices from the start and stay aligned, or, if
they were not, we anticipated that they would become aligned
with it as time went on as their students experienced more
success. We also hypothesized that teachers whose students
eventually had lower progress would not be well aligned
with program in the fall, or if they were, that their beliefs
would be less aligned with the program as their students
gained less over time.

Method

We used multiple analytic methods to both describe teacher
beliefs and investigate the relationship between student
progress and teacher belief alignment to the PD as they
learned how to design and deliver a lesson format for strug-
gling readers.

Data Sources

We collected data within the context of a funded project to
develop an effective literacy intervention for 6- to 9-year-old
students with diagnosed reading disabilities. Faculty partners
at four university sites sent a flier advertising the opportunity
to school district administrators and teachers they knew, and
teachers made their own decision about whether to
participate. Teachers had to have at least two students on their
caseload who qualified for the intervention to be eligible.
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PD was in the form of two face-to-face graduate-level
courses that met weekly in fall and spring semesters; approx-
imately 30 class meetings in all (approximately 4,500 min of
PD per teacher). Teachers taught at least two students in a
school setting, participated in school visits from coaches,
and taught lessons while their colleagues observed at least
once per semester. The teachers (n = 117) were taught by
trained literacy coaches connected to a university site and a
faculty member who coached them.

The PD and teaching of students began concurrently.
Participating teachers taught 40-min, one-to-one lessons at
least three times a week to two students. The intervention
emphasized learning to read while reading text as opposed to
learning to decode words in isolation. Teachers learned how
to scaffold students’ decoding while reading and to teach stu-
dents to be active problem-solvers when they encountered
difficulty. They also learned how to select leveled books at
increasingly higher text levels to challenge students’ current
ways of problem-solving.

Each lesson included instruction in fluent reading to
increase automaticity and support comprehension (Baker
et al., 2008; Hudson et al., 2009). Teachers provided students
scaffolded support designed to increase strategy use including
monitoring, searching, self-correcting, and checking to decode
unfamiliar words while reading connected text (Tunmer &
Nicholson, 2011). Although the lesson components were the
same for each lesson, lessons were not scripted.

Teachers administered two formative assessment devices
to monitor student progress: (a) a Running Record each les-
son to find students’ Text Reading Levels (TRL; Clay, 2001)
and (b) a weekly Word Identification Fluency measure (WIF;
Zumeta et al., 2012).

Four data sources were used for this investigation: the two
teacher-administered student progress measures (TRL and
WIF), a Program Implementation Fidelity Score, and inter-
view transcripts. At the end of each week, teachers entered
each student’s progress measures into a secure database that
we created for data collection.

Text Reading Level. Each teacher was given the same set of
322 already-leveled books that they chose to customize
each student’s lessons. Teachers learned to choose books
for instruction at the highest text level that they determined
the student could read with support and to take a Running
Record (Clay, 2001) on it the next day for formative assess-
ment purposes. A Running Record is an oral reading assess-
ment that is administered and scored in standard ways to
obtain the student’s percentage of accuracy and to docu-
ment reading behaviors. Reliability evidence for percent
accuracy calculated on Running Records is high (Denton
et al., 2006) and concurrent validity evidence is convincing
(Gomez-Bellengé et al., 2005).

To check the teachers’ reliability with calculating percent-
age accuracy rates on Running Records on leveled books, we
checked their scoring twice during the year, giving everyone

the same Running Record to score in a test-like setting. Both
times, all teachers reached exact or adjacent agreement with
the first author’s percent of accuracy, demonstrating good
reliability with scoring and high fidelity with administering
the assessment.

Word Identification Fluency. The WIF provides a measure of
automatic word recognition; arguably a “. . . hallmark of
competent reading behavior” (Fuchs et al., 2004, p. 9).
Weekly, teachers assessed the number of high-frequency
words that a student could identify in 1 min from a list of 50
high-frequency words. The WIF’s ability to predict the
WRMT-R WID and TOWRE Sight Word subtests is reported
in Zumeta et al. (2012).

Program Implementation Fidelity Measure. We collected pro-
gram implementation fidelity scores for each teacher; a
point-based measure used to assess teachers’ overall fidelity
of implementation. Criteria included (a) participation in the
two graduate courses, (b) carrying out student instruction as
prescribed by the program (using a 1-1 lesson format, using
only the program’s lesson components, and monitoring stu-
dent progress), and (c) participating in school visits from the
program coach. Teachers were rated from one to three on
each of the three fidelity criteria, where one indicated low
fidelity and three indicated high fidelity. All teachers scored
at a high level of fidelity.

Semi-structured interviews. Interviews are a common source of
data in studies measuring teacher beliefs (Schraw & Olafson,
2014). We interviewed all teachers twice: once in fall (Octo-
ber), shortly after training began, and again in spring (April or
May), when graduate coursework was nearly complete. The
individual telephone interviews were conducted by trained
doctoral students and lasted approximately 40 min each (n =
960 min of interviews across the 12 teachers). Teachers were
asked about their literacy goals for their students and how they
decided what literacy skills to focus on during each lesson.
The questions did not directly ask teachers about their beliefs;
instead, they focused on the students and the specific instruc-
tional context, thus responses would more likely represent
beliefs-in-action, rather than simply espoused beliefs. The
protocol contained four open-ended questions:

1. Research Question 3 (RQ3): What are the literacy
goals for your students this year?

2. Research Question 4 (RQ4): How do you decide
which instructional procedures to use for each
lesson?

3. Research Question 5 (RQ5): What impact, if any, do
you expect participating in this PD will have on your
teaching?

4. Research Question 6 (RQ6): What impact, if any, do
you expect participating in this PD will have on your
student’s learning?
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The interviewers took detailed notes on the interview pro-
tocol sheet and transcribed the interview immediately after-
wards. Teachers were later given the transcribed interviews
to review and add to or remove comments.

Procedures: Identifying Higher and Lower
Progress Teachers

We focused our analysis on 1 year of our study when the les-
son components were developed and ready for use and
teacher enrollment was the largest during the project. Our
goal was to create two groups of teachers at the end of year-
long PD with clear contrasts in student achievement in order
to inform our questions about the relationship between stu-
dent progress and beliefs. To do so, the second author used
hierarchical linear modeling (HLM) to compute student
progress rates for all students (» = 165) and teachers (n =
51) on the TRL and WIF. For each student, their weekly WIF
scores (n = 3,108) and the last TRL score per week (n =
3,355) served as the outcome data.

Separate three-level HLM analyses were performed to
estimate each student’s TRL and WIF progress. At Level 1, a
time variable was used to predict either the weekly WIF or
TRL scores per student. The individual student slopes at
Level 1, thus, indexed the degree of progress on each mea-
sure, which were predicted at Level 2 with student pretest
scores and demographics, which served as covariates to
adjust for initial achievement and background differences
among the students. The average adjusted TRL and WIF
slopes for each teacher were computed at Level 3. The
teacher-specific residuals at Level 3 from each of the two
analyses served as the primary measure of the average prog-
ress rates of students for each of the 51 teachers.

The TRL and WIF teacher-specific residuals were stan-
dardized, and a composite student progress index was com-
puted by averaging the TRL and WIF standardized residuals
for each teacher. The 51 composite scores were then ranked
from highest to lowest. The second author then selected the
Ist, 2nd, 4th, 5th, 7th, and 8th teachers for the HP group (n =
6). Although the correlation between the TRL and WIF resid-
uals was r = .83, there were some teachers who were higher
on one index and lower on another, and vice versa. The third-
and sixth-ranked teachers were skipped for selection because
of this discord between two indices. To form the LP group (n
= 0), the 50th, 49th, 48th, 47th, 43rd, and 42nd ranked teach-
ers were selected, again skipping teachers with discordant
TRL and WIF standardized residuals.

The effect size between the average composite scores of the
two groups was 2.06, indicating that the student progress
between the two teacher groups was considerable. On the TRL,
the average progress difference between the HP (M = 0.41)
and LP (M = 0.24) was significant, #(10) = 3.90, p = .003, and
on the WIF, the average difference between the HP (M = 0.52)
and (LP = .28) also was significant, #(10), p = .002. On

average, teachers in the HP group taught students who gained
four tenths of a book level on the TRL and one half of a word
on the WIF per week, versus students in the LP group who
gained about a quarter book level and a quarter of a word per
week on the TRL and WIF. Thus, students taught by the HP
group had nearly twice the progress rates as students taught by
LP teachers.

Our decision to select 12 teachers was based on two fac-
tors. Choosing more teachers for each group would have
diminished the effect size, and thus, a less clear contrast in
student achievement. Choosing fewer teachers for each
group would have increased the risks of not having enough
qualitative data to identify themes and limited the power of
the quantitative analysis.

As displayed in Table 1, all teachers were female and
white; three teachers in the higher progress group had mas-
ter’s degrees compared with two in the lower group. Teaching
experience was comparable across the two groups, with half
early-career (0—5 years) and half mid-career (615 years).
All teachers received full points on the Program
Implementation Fidelity Measure; that is, they completed
both courses, 100% of the lessons they provided were one-
to-one, they only used the program’s lesson components,
they monitored student progress consistently at the end of
each week and weekly across the year, and they participated
in at least two required school visits with the coach, one per
semester. In addition to teaching the intervention to two stu-
dents, the teachers’ other roles were similar to each other:
they offered modified reading instruction in pull-out settings
in small groups to elementary-aged students.

Data Analysis

The second author provided the co-authors with the 24 tran-
scribed interviews (two each per selected teacher) without
informing the co-authors about the teachers’ group member-
ship (until after coding and analysis were complete). Three
of the authors (excluding the second author who knew which
teachers were HP and which were LP) conducted data analy-
sis in three broad phases: data reduction, data display, and
conclusion drawing (Marshall & Rossman, 2014).

Coding interviews

Data reduction. First, the transcribed interviews were
condensed, an initial data reduction strategy suggested by
Saldafia and Omasta (2016), to prepare the interview data
for analysis. Several principles guided condensing the tran-
scripts: removing extraneous information in the transcript
(Saldaia & Omasta, 2016, p. 113), keeping what is essential
to the person’s experience, and using the person’s own words
(Miles & Huberman, 1994, p. 86). The first author compared
each condensed interview with its corresponding transcript
and original interview notes and found that the condensation
did not add or remove relevant information that was origi-
nally collected in the interview notes.
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Open coding. We began with open coding of the condensed
interviews; our goal at first was to open up the text, (Corbin
& Strauss, 2015). Given the literature we reviewed about the
possible role of student progress in influencing beliefs, we
focused on what teachers said about student progress. We
used successive analysis (Miles & Huberman, 1994), work-
ing in sequence from a single case to multiple cases. Initially,
we used gerunds, working together line by line through the
same interview, asking ourselves with each line, “What is
the teacher saying here about students’ progress?” We used a
constant comparative method to identify and refine the codes
(Glaser & Strauss, 2017).

Our first pass yielded 36 initial codes that were defined in
a code book. Using a strategy suggested by Saldafia (2015),
we examined the 36 codes to group them in thematic catego-
ries; we found that all 36 codes could be grouped in one of
two categories: one category of codes referenced beliefs
about reading instruction and the other category of codes had
to do with explaining (attributing) student progress.

Recoding. Next, two of the three coders began anew and,
working side by side, recoded all of the condensed inter-
views in light of the two categories that emerged in opening
the data. We highlighted text that addressed the two catego-
ries, asking ourselves as we read and reread the transcripts:
What is the teacher saying about reading instruction? How is
the teacher explaining progress? Again, we used a constant
comparative approach to identify and refine codes during the
recoding. Our analytic deduction led to the identification of
12 codes, 6 related to instructional orientation beliefs and 6
related to efficacy, as displayed in Table 2. We developed
a coding manual for the 12 codes and then invited a differ-
ent research assistant to code 50 highlighted statements from
four interviews, achieving 86% agreement overall; 87% for
the codes in the category Instructional Beliefs and 85% in
the category Efficacy Beliefs. We then examined the coded
transcripts to determine which teachers mentioned the belief
and at which time point.

Creating a Teacher Belief Score. We next created a Teacher
Belief Score to describe the strength of each teacher’s align-
ment with the intervention’s emphases. For each of the seven
intervention-aligned beliefs, teachers were given a 1 if they
expressed the belief or a 0 if they did not. These results were
then aggregated and examined by timepoint (fall, spring) and
progress group (HP, LP).

Dichotomous scores were then used to generate continu-
ous Rasch measures for each teacher for both fall and spring
using Facets software version 3.81.0 (Linacre, 2019). The
teacher measures were used to quantify and summarize the
extent to which teachers expressed the seven program-aligned
beliefs at a given timepoint. Rasch item difficulties were also
calculated for these beliefs based on fall data. Infit and outfit
statistics were inspected to assess model fit. Satisfactory fit
implies that the data conform to the unidimensional Rasch

model. Finally, we compared Rasch Teacher Belief Scores
across groups and timepoints using a t-test to determine if the
two groups’ beliefs differed in the fall, and an analysis of vari-
ance (ANOVA) to examine potential HP and LP belief differ-
ences in the spring.

Results

Changing Belief Alignment Over Time

The Rasch analysis yielded scores indicating the extent to
which each teacher’s beliefs were aligned to the program at a
given timepoint. The scores on average were not signifi-
cantly different between HP and LP groups at baseline, #(10)
= —.84, p = .421. Time (fall, spring) and group (HP, LP)
were included as factors in an ANOVA, along with the inter-
action between the factors. As can be seen in Table 3 and
Figure 1, there was a significant interaction indicating that
change in beliefs differed between HP and LP teachers.
Teacher belief scores increased for HP teachers and slightly
decreased for LP teachers.

Rasch item difficulties are plotted against teacher belief
scores in Figure 2. For ease of interpretability, measures
were linearly transformed to correspond to a 0—100 scale.
Higher item difficulty indicated that fewer teachers
expressed the belief, while beliefs with lower difficulty
were expressed more commonly across teachers. For exam-
ple, the belief with the highest item difficulty, defining
progress by students using strategies, was only expressed
by 3 out of 12 teachers in fall. Conversely, 11 out of 12
teachers mentioned program fit in fall, which had the low-
est item difficulty.

Trends in Alignment of Instructional and Efficacy
Beliefs

HP teachers were initially aligned or became aligned. Although
the Teacher Belief Score showed no significant differences
in teachers total belief alignment in the Fall, a different pat-
tern emerges when we examine the beliefs separately. As
displayed in Table 4, high progress teachers tended to be
already aligned with the program’s instructional orientation,
and if they were not, became aligned with them by the end of
the year.

All six HP teachers were aligned with at least two instruc-
tional features in fall and spring and one of them, (Tracy)
was even aligned on three of the four features; referring to
progress in fluency, reading texts, and comprehending both
at the outset and end of PD when discussing how she decided
which instructional procedures to use during a lesson. The
trend to become more aligned was clearer for the HP group
who by spring, had nearly every teacher aligned with all
beliefs associated with the program. In fall, for example,
Rachel referred to comprehending better and reading at
higher levels, but not strategy use or fluency, but then added



Rodgers et al. 387
Table |I. Teacher Characteristics (n = 12).
Lower progress teachers Higher progress teachers

Characteristics n % n %
Sex

Female 6 100.0 6 100.0
Race

White 6 100.0 6 100.0
Highest degree obtained

Bachelor’s 3 50.0 4 66.7
Master’s 2 333 2 333

Master’s plus coursework | 16.7 — —

Doctorate — — — —
Years of employment in education

0-5 3 50.0 2 333

615 2 333 4 66.7

16+ | 16.7 — —
Years as special education teacher

0-5 3 50.0 3 50.0

6-15 3 50.0 3 50.0

Note. Lower progress teachers include Amber, Belinda, Jocelyn, Maria, Melissa, and Nina. Higher progress teachers include Carolyn, Claire, Dorothy,

Olivia, Rachel, Tracy.

Table 2. Final Categories and Codes With Explanations.

Code

Definition

Category |: Instructional Orientation Beliefs
Aligned with the program
Comprehension
Reading whole texts
Fluent reading
Strategy instruction
Not aligned with the program
Using words/subwords
Changing attitude/behavior
Category 2: Efficacy Beliefs
Progress is attributed to PD
Student expertise
Teacher expertise
Program fit
Progress is not attributed to PD
Student confidence
Student factors that cannot change
Reading more

Teaching emphasizes comprehending

Using texts (whole stories)

Teaching student to read with better fluency
Teaching students to use problem-solving strategies

Emphasizing letter-sound relationships
Student attitude and behavior are key for teaching success.

Student gained new knowledge and skills
Teacher gains in expertise
Match between program features and student needs

Student’s happiness or confidence mattered
Teacher faces challenges with student the teacher does not have control of
More time spent reading

Note. PD = professional development.

both in spring as she discussed her instructional decisions,
saying, “My student, Jay still struggles with encoding and
decoding words, but incorporating more strategies, like try-
ing to use meaning to solve the word, seems to have helped.”

LP teachers were less aligned, and few became aligned. By con-
trast, as Table 4 also displays, no LP teacher was aligned on
more than one instructional feature at both time points.

Instead, only four of the six LP teachers showed alignment in
fall and spring and only on one instructional component;
Amber and Maria referenced reading texts in interviews,
Jocelyn referred to comprehension, and Melissa discussed
fluency. With the exception of reading texts, few LP teach-
ers’ beliefs trended toward the program. By spring, Maria
was the only LP teacher to add comprehension in her second
interview, resulting in two of six LP teachers referring to
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Table 3. ANOVA Results.

Type lll sum of
Predictor squares df M square F b Partial n?
Intercept 9.18 | 9.18 8.95 .007 3l
Outcome group 9.65 | 9.65 9.42 .006 32
Time 3.33 | 3.33 3.25 .087 .14
Outcome Group X Time 4.65 | 4.65 4.53 .046 19
Error 20.50 20 1.03
Note. The dependent variable is teacher belief score. ANOVA = analysis of variance.
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Figure |. Teacher belief scores by time and outcome group.
Note. Error bars represent 95% confidence intervals.

comprehension in spring, compared with five of six HP
teachers. Few LP teachers became aligned with the other
three instructional beliefs associated with the program (strat-
egy instruction, fluency, and comprehension).

LP teachers’ instructional beliefs trended away by Spring. The
intensity of beliefs trending away from the program’s instruc-
tional orientation was greater for the LP teachers than the HP.
Three LP teachers, (Amber, Melissa, and Nina) never men-
tioned comprehension when interviewed in Spring about
their instructional decisions, even though they referred to it
in the fall. Belinda never mentioned fluency and Melissa
never mentioned strategy instruction even though they had in

the fall and they were all key instructional components of the
program that would have been emphasized in the weekly PD
meetings. Instead, they referred to instructional components
not aligned with the program, emphasizing word and sub-
word parts. Melissa, for example, said in spring, “I’m spend-
ing time on word work with DeAndre. He is getting better at
word blends, but they can still be confusing. Now we’re
focusing on word endings.” Blends and word endings were
not a part of the instructional approach that she was learning
about in PD.

Furthermore, three teachers in the LP group, Belinda,
Jocelyn, and Nina were never aligned with two of the four pro-
gram instructional emphases. Belinda never mentioned
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Figure 2. Teacher and item map at post.

Note. Teachers 1-6 were in the low student progress group, whereas Teachers 7-12 were in the high student progress group.

teaching comprehension, or reading texts at higher level.
Instead, she discussed how she was working on improving stu-
dents’ use of words and subwords. In fall, she said that her stu-
dent Deborah “will know a word one day but will forget it two
days later.” She said “Deborah needs to focus on each letter of
the word.” Later in the school year, Belinda recounted a story
about Deborah. “She was working on breaking words apart on
her own—without prompting.” Similarly, Jocelyn and Nina

never referred to fluency or strategy use; two other key features
of the program.

A growing trend to attribute progress to student factors, not
PD. At the outset of PD, almost all teachers (six HP teachers
and five LP teachers) expressed the belief that participating
in the program would increase their expertise and make a
difference to student progress. In fact, there was almost an air
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Table 4. Trends in Aligned Instructional Beliefs at Fall and Spring by Progress.

Instructional

component Teacher group Aligned Fall Aligned Spring Total
Comprehension
Higher progress Claire Claire 5/6
Rachel Rachel 83%
Tracy Tracy
Carolyn
Olivia
Lower progress Amber Jocelyn 2/6
Jocelyn Maria 33%
Melissa
Nina
Reading texts
Higher progress Carolyn Carolyn 6/6
Dorothy Dorothy 100%
Olivia Olivia
Rachel Rachel
Tracy Tracy
Claire
Lower progress Amber Amber 5/6
Maria Maria 83%
Jocelyn
Melissa
Nina
Fluency
Higher progress Dorothy Dorothy 5/6
Tracy Tracy 83%
Carolyn Claire
Olivia
Rachel
Lower progress Belinda Melissa 3/6
Amber 50%
Maria
Strategy instruction
Higher progress Carolyn Carolyn 5/6
Claire Claire 83%
Dorothy
Rachel
Tracy
Lower progress Melissa Amber 2/6
Belinda 33%

of optimism across the interviews, that what they were about
to learn over the year would make a difference to student
progress. LP teacher Amber said, for example, that she
expected that being a part of the program would accelerate
her students’ learning, whereas Belinda, another LP teacher,
said that even with a few weeks of instruction, the one-to-one
attention was ‘making a huge difference” and her fourth
graders were “soaring.” Jocelyn’s (LP) statement was per-
haps the most enthusiastic, “This program will have a really
good impact on my students; I am excited!”

At the same time in fall, two thirds of the teachers in each
group, also attributed progress to a factor not aligned with
expertise: that of improving student confidence. The belief
that more confidence would help their students make prog-
ress was pervasive with only one teacher in each group not

referring to growing confidence to explain how progress
would occur.

We expected that by spring, all HP teachers would con-
tinue to attribute their student’s positive progress to the
teachers’ growing expertise, or their students’ growing
expertise, or some aspect of fit with the program, and those
who did not in the fall, would become aligned by spring. For
the most part, this trend of being aligned or becoming aligned
with the belief that progress was due to the PD, was sup-
ported. By spring, five of six HP teachers (Dorothy, Olivia,
Tracy, Rachel, and Claire) all referred to their growing exper-
tise and the fit of the program to explain their students’ prog-
ress. (See Table 5).

We were not surprised to find LP teachers trending away
from the view that the program would be a good fit (Amber,
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Table 5. Trends in Efficacy Beliefs.

Low progress

High progress

Efficacy Fall Spring Fall Spring
Attributed to PD
Student’s expertise Amber Jocelyn Dorothy Dorothy Claire
Belinda Melissa
Maria
Teacher expertise Belinda Belinda Dorothy Dorothy
Maria Maria Olivia Olivia
Melissa Melissa Tracy Tracy Claire
Nina Amber Carolyn Rachel
Program Fit Nina Nina Jocelyn Claire Claire
Jocelyn Dorothy Dorothy
Amber Olivia Olivia
Maria Rachel Rachel
Melissa Tracy Tracy
Carolyn
Not attributed to PD
Confidence Belinda Belinda Carolyn Carolyn
Maria Maria Claire Claire
Melissa Melissa Olivia Olivia
Jocelyn Amber Tracy Tracy
Nina Dorothy
More reading Nina Nina Olivia —
Jocelyn
Student internal factors Belinda Belinda Olivia Olivia
Jocelyn Jocelyn Claire Carolyn
Nina Amber Rachel Tracy
Maria
Melissa

Note. PD = professional development.

Maria, and Melissa); instead, they referred to factors internal
to the student to explain their (lack of) progress. We were
surprised to find, however, that the number of HP teachers
who attributed progress to factors internal to the student
increased by spring, from four to five of the six teachers. One
HP teacher, Carolyn, never mentioned anything in spring
related to her expertise or the program, even though she had
just spent 7 months of PD learning to use new instructional
practices and had referenced those views in the fall inter-
view. During her spring interview, she spoke instead of fac-
tors internal to the child as being responsible for the progress,
saying, “Something must have clicked.” She also spoke of
the student’s new confidence as playing a role in the good
progress. Surprisingly, not once in the 45-min spring inter-
view did HP teacher Carolyn refer to the PD as having any-
thing to do with the progress the student made. Instead, she
appeared to believe that her students’ progress was more
likely related to maturation or some other attribute within the
child; and not her new instructional practices.

Discussion

The purpose of this study was to understand and explore the
interplay between teacher beliefs and student progress during

a year-long PD initiative. We were interested in whether
beliefs changed in relation to teacher success (defined here as
high or low student progress) and the direction of change. The
question is an especially relevant one for anyone wanting to
use PD to implement and scale a new program. If a teacher
believes that an instructional approach is good for students,
they will likely teach in accordance with that belief (D’ Agostino
etal., 2015; Friesen & Butera, 2012; Gerde et al., 2019). Given
that we propose student progress may be the agent for change
in beliefs about reading instruction, we also examined whether
teachers attributed the progress to expertise gained from the
PD or factors unrelated to the PD. Thus, we examine not only
instructional beliefs, but beliefs about efficacy as well, to see
whether progress is attributed to the PD.

Teachers in our study were not free to use their preferred
instructional practices because they were part of a funded
study and their fidelity to the program was closely moni-
tored. Thus, in our somewhat controlled context, teachers’
beliefs about progress, and trends in their beliefs, could be
compared in accordance with their success or not with the
program.

We assumed, given the literature, that eventual high prog-
ress teachers would be aligned with the intervention from the
start or become more aligned with it as time went on and
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students experienced success. We also hypothesized that
teachers whose students had lower progress would not be
well-aligned with program in the fall and would move fur-
ther away by spring, or they never would be aligned at either
point in time.

Interview data analysis revealed 12 beliefs held by the
teachers related to how they were oriented to instruction and
to what they attributed the student progress, 7 of those beliefs
were aligned with program features and 5 were not. In fall,
the HP and LP teachers did not differ in beliefs according to
their Teacher Belief Score, but by spring, HP teachers tended
to increase their alignment with the program, whereas LP
teachers tended to become less aligned.

In this study, we avoided measurement issues associ-
ated with surveys; that of teachers choosing responses to
survey statements that are considered desirable (Schachter
et al., 2016). Instead, relying on interview data, we were
able to allow the beliefs to come from the teachers them-
selves as they talked about their decision-making. We
improved on previous studies by measuring teacher beliefs
at the outset and conclusion of PD, rather than retrospec-
tively, an approach recommended by Risko et al. (2008),
thus avoiding measurement problems identified by previ-
ous researchers (Carney et al., 2016; Hamre et al., 2012).
Moreover, the creation of a Teacher Belief Score is a novel
approach to measure beliefs; it allowed us to examine the
direction of change in beliefs, as suggested by Donovan
et al. (2015).

Beliefs About Instruction Are Amenable to
Change

We found much movement in beliefs over the course of PD
as the 12 teachers trended toward and away from initial
beliefs expressed at the beginning of the PD in response to
the same questions about teaching and learning. The belief
movement that we documented across the teachers lends
support to the notion that the relationship between beliefs
and practices may be an interactive one as Richardson (1996)
and Borg (2017) have argued.

Positive Student Progress Associated With
Changing Beliefs

We extend the work of those who operationalized success in
terms of teacher perception of the experience (Tondeur et al.,
2017; Vescio et al., 2008) by defining success instead in
terms of student progress; information that teachers collected
in each lesson throughout the PD. Teachers whose students
made better progress tended to grow in alignment with
instructional-related beliefs, adding support to Guskey’s
(1986) model that successful experiences can affect beliefs
in a positive direction. We also found the counterfactual to be
the case; teachers whose students did not make positive
progress, trended away in their beliefs; so much so that

nonsignificant differences in the fall in their Belief Score
became significant by spring.

The fan effect we saw in Figure 1 is reminiscent of
Stanovich’s Matthew Effect in reading; a model that he used
to describe how students making progress continue to make
progress, while those who do not, fall further away
(Stanovich, 2009). Teachers in our PD whose students expe-
rienced progress became more aligned with beliefs associ-
ated with the program, while those who did not seem to move
on their original beliefs about reading instruction. They had
no reason to, as Guskey’s model predicted.

Guskey’s Model of Change Modified

Our findings support the view that successful experiences,
defined here as student progress, can influence beliefs, just
as Guskey posited, however, our findings reveal that HP
teachers might attribute progress to factors within the child
over which they had no control, rather than their own grow-
ing efficacy with new instructional practices. Just because
Carolyn, for example, experienced success in terms of stu-
dent progress did not mean that she attributed success to her
new instructional practices.

Similarly, other HP teachers added reasons in spring hav-
ing to do with factors external to their PD or their expertise,
to explain progress. This HP trend to attribute progress to
factors beyond their control is worrisome given the impor-
tant role of efficacy in adopting new instructional proce-
dures. Put another way, shifts in instructional practices and
student progress in PD may not necessarily translate to
changed efficacy beliefs (Ruiz et al., 1995). Thus, we pro-
pose adding a new component to Guskey’s Model of Change,
“Progress attributed to PD”, as a likely mediating variable
between student progress and teacher beliefs (Figure 3).

Design of Literacy PD

It seems vital that educators experience success with the
intervention they are learning to implement, as noted by
Johnson (2011) and theorized by Guskey (1986). Taking this
idea further, we define success, not simply as feeling positive
about the new learning, but in terms of experiencing students
making progress in response to the intervention. Conversely,
not experiencing student success during the PD may dimin-
ish the belief that one can be successful (Johnson, 2011, p.
45); in particular, if others participating in the PD are experi-
encing success. One implication is that the design of PD
needs to be flexible enough to provide tailored coaching as
needed to support educators who are adopting new instruc-
tional practices but not experiencing student success.

It also seems advisable to include in PD design ways to
make the association between student progress and new
instructional practices explicit. This might mean including
time to examine one’s beliefs and relate them to the new
instructional practices, as Farrell and Ives (2015) recom-
mended. The questions, “What is the same about this new
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Figure 3. Modified Guskey’s model of teacher change.

Note. Modified from Guskey’s Model of the Process of Teacher Change in T. R. Guskey (1986). PD = professional development.

practice and the one you have been using? How does this
new practice extend what you have been doing? How is it
different?” can help create a bridge between the old practice
and the new, and thus mediate the relationship between stu-
dent progress and changing beliefs. If the PD design leaves
this to chance, some might entirely attribute the student’s
progress to other factors, such as maturity or improved
behavior, than the new instruction.

Finally, we also think it is important for PD designs to
include regular systems of feedback about student progress.
Our intervention design included two formative assessments
that teachers administered and interpreted, Running Records
in every lesson and the WIF weekly. These formative assess-
ments provided direct, immediate, and ongoing feedback
about how students were progressing and thus may have
been responsible for HP teachers’ shifting beliefs to become
aligned with the intervention as time went on. If we relied on
pretest and posttest outcome data only, it is hard to imagine
that teacher beliefs would have shifted.

Limitations

Although there were many study strengths, such as inter-
viewing each teacher twice 7 months apart, and identifying
beliefs based on what the teacher expressed (as opposed to
asking them to rate the degree they ascribed to predetermined
beliefs), there were potential limitations to the data collec-
tion process as well. As Clarke and Robertson (2001) remind
us, we need to be aware of the context in which the inter-
views took place. The teachers were all participating in two
graduate courses (the structure of the PD) when interviewed
by graduate students of the project directors. The context
could have influenced what the teachers said; perhaps some
might have been swayed by the context to talk about teach-
ing and learning in ways that were aligned with the PD
(Mansour, 2013; Spruce & Bol, 2015). Yet, given that the
interviews were uniform across interviewers, lasted for 40
min each time, yielded variation in responses, and that care
was taken to lower the stakes by assuring anonymity, we feel
a certain amount of confidence that what the teachers said
reflected what they believed at that time.

Another limitation lies in the fact that contextual factors
beyond our control likely mediated the relationship between
beliefs about instruction and student progress. As we wrote
in the “Background Literature” section, a number of contex-
tual factors have been identified as playing a role in whether

or not beliefs about instruction shift. Even though our HP
and LP teachers had similar professional experiences and
training, we knew little else about their backgrounds or con-
texts during PD. Other factors suggested by previously
reviewed research, such as instructional settings, and local
and state policies, could have affected the relationship
between beliefs about instruction and what one teaches.

Conclusion

The enduring interest in teacher beliefs is well justified par-
ticularly given the worldwide investment in high-quality PD
designed to improve practice. In the United States alone,
nearly US$600 million dollars in grants were awarded by the
U.S. Department of Education between 2010 and 2012 to
fund interventions to improve academic outcomes for high
needs students (Boulay et al., 2018). Knowing that teachers’
beliefs may trend away, no matter the evidence-base that
might be presented to support the practice and no matter the
success that the teachers experience, can inform the structure
of PD, and thus help to support teaching improvement.
Indeed, teachers might learn new procedures very well in PD
and have good knowledge about how to enact them, but if
they do not believe the procedures are worthwhile for their
students, they may be unlikely to implement and sustain the
new practice as others have demonstrated in previous stud-
ies. Thus, we agree with Hintz (2014) who argued for the
need to study how teachers participating in PD reconcile
their beliefs with the new concepts and how they translate
those ideas into practice.

We also agree with the perspective that in order to under-
stand teaching practices and to improve teaching, we must
have an understanding about what teachers believe (Nespor,
1987; Pajares, 1992) and how that affects practice. This
study contributes to the gap in the literature related to the
status of teacher beliefs at the outset of a PD program
designed to improve early literacy instruction, and trends in
those beliefs in relation to student progress.
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