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Abstract
Many school districts acknowledge professional development (PD) as an approach that
can change teaching practices and improve student achievement. Because elementary
teachers often struggle to provide instruction for mathematical proficiency, the purpose of
this quantitative study was to examine the strength of the relationships among teacher
participation in math PD courses, Texas Teacher Evaluation and Support System (T-
TESS) implementation scores, and student achievement. The theoretical framework for
the study is based on Guskey’s model of teacher change. The research questions
pertained to the strength of the relationship between the following pairs of variables: (a)
teacher participation in math PD and student achievement; (b) teacher participation in
math PD and T-TESS implementation scores, and (c) T-TESS implementation scores a
and student achievement. Pearson’s product moment correlations were used to quantify
the strength of the association between each pair of variables. The study included a
sample of 34 third-grade teachers who had math PD participation hours, student scores
from the state math assessment, and T-TESS implementation scores from the teacher
appraisal instrument. The results of the study revealed no statistically significant
relationships between the variables. Therefore, further research is required to investigate
why teacher participation in PD demonstrated nonsignificant relationships among the
variables. The policy recommendation developed following the completion of the study is
intended to help school districts design effective PD programs. This study can effect
positive social change with the implementation of effective PD methods to improve

student achievement in mathematics.
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Section 1: The Problem
The Local Problem

Schools in the United States face increasing challenges with poor student
performance in elementary mathematics (Ottmar, Rimm-Kaufman, & Berry, 2015). This
has become a widespread issue, as a large proportion of American students learning
mathematics do not acquire the foundational skills required to learn advanced
mathematics (Andrews & Sayers, 2015). Further, difficulties in mathematics worsen over
time. The problems American students have acquiring mathematical concepts in
elementary school can be traced to several key factors, particularly a deficiency in whole
number competence (Jordan et al., 2013).

Teaching math content in an elementary classroom is not simply a matter of
learning basic measurement and arithmetic skills (Cathery, 2017). It entails understanding
a concept in detail, including what the concept means, and the algorithms necessary to
address it. But teachers’ views about learning mathematics influence their teaching
methods (Willingham, 2017). Additionally, many teachers do not understand the
everyday application of many of the math concepts they teach, which limits their ability
to make math relevant to their students (Willingham, 2017). Because many teachers use
instructional routines based on their own understanding of math concepts and their past
experiences in learning mathematics, mathematics instruction in elementary classrooms is
often limited to rote memorization techniques that do not provide opportunities to pose or

solve problems that expand students’ mathematical thinking (Wickstorm, 2017).



For the past two decades, there has been growing concern that U.S. educational
systems are inadequately preparing students to enter the 21st century workforce. Because
individuals in the workforce are not required to think critically, math instruction must do
more than teach students the way to perform rote procedures (Boes & Ruff, 2014). Most
Fortune 500 companies today value skills in problem solving and creative thinking, so
teachers must support students’ development of conceptual understanding and offer
multiple curricula and media experiences that enhance their ability to think critically
(Robinson, Wendland, & Williams, 2015).

Definition of the Problem

Many teachers do not view the concepts they teach as fixed networks of
interconnected skills when they teach elementary mathematics (Hart, Oesterle, & Swars,
2013). They may have limited content knowledge due to their prior mathematics learning,
and most elementary teachers’ understanding of math instruction is based to a greater
extent on procedures and rules than on concepts (Cabana et al., 2017). Additionally,
teachers are given a long list of content to teach and little time to teach it in depth. The
combination of these factors has resulted in poor achievement on the part of elementary
students in U.S. schools.

Student performance in elementary mathematics at a Texas School District
(TXSD) reflects the widespread difficulty facing students who lack fundamental math
skills. In Texas, third through fifth grade students are assessed annually with the State of
Texas Assessments of Academic Readiness (STAAR). The performance category labels

for the STAAR assessment for the 2015 administration were: Level 111: Advanced



Academic Performance; Level II: Satisfactory Academic Performance, and Level I:
Unsatisfactory. Among the 57% of the TXSD’s third grade population tested who met the
minimum standard of proficiency in elementary mathematics during the 2015 test
administration year, 60% scored satisfactory in the subtests of Patterns, Relationships and
Algebraic Reasoning. The Algebraic Reasoning subtest of the state assessment contains
skills that are critical for students to become proficient numerically. This is below the
state average of 65% for Patterns, Relationships and Algebraic Reasoning. TXSD has
responded to this lack of achievement by monitoring elementary teachers’ classroom
instruction of foundational mathematical skills through a new professional learning
initiative. The goal of this study was to investigate the relationship between TXSD
elementary students’ scores on the STAAR and the number of teachers who attended
TXSD’s (dosage) professional learning initiatives for elementary teachers who teach
math content.
Rationale

Evidence of the Problem at the Local Level

Math achievement of U.S. fourth graders taking the Trends in International
Mathematics and Science Study tests has been lower than that of their counterparts in at
least eight other countries (Wijaya, 2017). When students begin experiencing math
difficulties in elementary school, they often continue into high school (Riccomini &
Cozad, 2016). Students neither think about numbers and their relationships in problem-
solving situations, nor do they grasp the application of number relationships in the real

world. But a student’s ability to apply number relationships and patterns to real world



experiences marks the beginning of seeing the world mathematically (Cortes, 2013).
When students begin to consider the world mathematically, they are able to think about
and use numbers and number relationships in a variety of ways (Copur-Gencturk, 2013).
To address students’ lack of math achievement, it is important to address how
teachers are instructing math. Guskey’s (2017) model of teacher change details ways to
view changes in teachers and implications for their professional development (PD). The
model can help improve student learning by fostering teacher learning, which made it
appropriate as the theoretical framework for TXSD’s PD program and this study. The
model depicts a series of events beginning with PD experiences that foster adjustments in
teachers’ pedagogical approaches. Guskey’s model is used to examine the conditions
under which change takes place, consider the way specific aspects of that change might
be facilitated and sustained, and discuss the implications for the implementation of PD.
The Texas district outlined a tiered system of support for all schools based on
Guskey’s model to foster teacher learning through TXSD’s Five Year Strategic Plan
initiative. TXSD defined PD in its’ Five-Year Strategic Plan through its Theory of Action
Initiative. The plan delineates what type of tiered support each school requires. It also
aligns the curriculum consistent with corresponding progress measures supported by
differentiated PD. The expected outcomes of the tiered system of support the district’s
Theory of Action Initiative defined included expectations to improve student
achievement by strengthening initial instruction district-wide, improving collaboration
and planning among school instructional personnel, strengthening the teacher leadership

structures to build teaching capacity, and ensuring collaboration among campus



principals, their immediate supervisors, assistant superintendents, and personnel in the
Curriculum and Instruction and Workforce Development Departments.

In response to low student mathematical performance trends identified in the
district’s accountability reports, TXSD’s Administrative Leadership Team (board,
superintendent, curriculum and instruction directors, and principals) hopes to improve
teachers’ instruction and students’ mathematics knowledge by providing PD for all
elementary mathematics teachers using Guskey’s model as the foundation for the Texas
Teacher Evaluation and Support System (T-TESS). TXSD implemented T-TESS as its
teacher appraisal system in the 2015-2016 school year. T-TESS is a process to develop
teacher habits through continuous improvement, which is best done when appraisers and
teachers focus on evidence-based feedback in ongoing dialogue and collaboration to
make PD decisions that best suit the school. Thus, TXSD uses the T-TESS to promote
teacher growth through frequent and sustained feedback loops as well as define and
demonstrate the evaluation domains, dimensions, and descriptors necessary to support
teachers as they implement strategies that address all students’ learning needs.

The T-TESS includes three components: a goal-setting conference and PD plan,
the evaluation cycle, and student growth. The rubric includes four domains and 16
dimensions, which include specific descriptors of practices and five performance levels.
For instance, T-TESS Domain 4: Professional Practices and Responsibility standard 4:3,
“Professional Development,” provides teachers in Texas the opportunity to design their
own PD plan that fosters teacher learning and growth and is consistent with Guskey’s

model (2017). TXSD implements the T-TESS rubric as part of the district’s formal



evaluation cycle for instructional staff, which includes observations and walkthroughs
using the rubric’s four domains (planning, instruction, learning environment, and
professional practices and responsibilities) with the 16-dimension descriptors that
establish a common language for evaluation. In TXSD, the evaluator completes at least
one formal, 45-minute observation and three formal, 10-minute walkthroughs annually.
Evaluators then use the observation and walkthrough data to provide the teacher with
written feedback within 5-10 days that includes a performance level score based on the
data. The T-TESS five performance levels are distinguished (5), accomplished (4),
proficient (3), developing (2), and improvement needed (1).

In response to the new teacher evaluation system and consistent with Guskey’s
(2017) model and the T-TESS (2014), the TXSD Human Resource Department
developed a new PD department called Workforce Development in 2015. Workforce
Development consists of 30 teacher development specialists, one elementary director, one
secondary director, one new teacher induction director, one special education, and one
executive director who lead the entire department. Workforce Development provides
professional learning experiences in a variety of ways across all of TXSD’s 36 school
campuses. The new professional learning initiative the district’s Workforce Development
Department defined monitors and fosters elementary teachers’ instruction in foundational
mathematical skills. The department provides professional learning opportunities that are
consistent with the TXSD curriculum and the three focus areas: curriculum consistency
and effective implementation, literacy across all content areas, and differentiated

instruction and effective monitoring of all student groups.



Based on the district’s Professional Learning Plan, all teachers, regardless of
years of experience, are required to complete 50 district-approved professional
development (PD) hours from April 1-March 31 each year in workshops or courses that
may be taken during or after the teacher’s contract employment hours. The school
principal must approve each teacher’s professional learning experience in pre-conference
T-TESS goal-setting meetings. Workshops or courses must relate to the teacher’s
teaching position and focus on helping him or her improve performance that leads to
increased student achievement and school improvement.

Examining and using data to inform PD design is another new process the district
has implemented in response to student’s poor mathematics performance. TXSD’s
Accountability Department purchased a new data management system to analyze state,
district, and campus student performance data by student and standard. District leaders
want to determine whether the new PD program is making a difference for teachers and
whether the PD practices increase student learning outcomes.

TXSD’s professional Workforce Development learning initiative is based on the
belief that PD experiences lead to effective instruction for every student every day. The
implementation of professional learning at the school level requires teachers’ long-term
and regular involvement (Killion, 2016). It is important for both district and campus
leadership to plan PD curricula with the help of school principals and school leadership
personnel, including instructional coaches, teacher mentors, master teachers, or other
teacher leaders. The purpose of this study was to determine the extent to which

attendance at district-sponsored PD influences student achievement. In this study, |



identified the relationship between the number of math PD sessions teachers attend
(dosage) and student scores on the STAAR Assessment for elementary math.
Definition of Terms

Early numeracy: This refers to math content taught during the first years of
formal schooling. Instruction includes conceptual understanding of numbers,
computational fluency, and problem solving. Early numeracy also refers to a student’s
ability to understand place value to support algorithmic computations involving all four
operations and the reasoning skills that underpin mathematical thinking (Journal of
Education and Training Studies, 2013).

STAAR: The STAAR program for elementary students is an annual assessment of
reading, writing, mathematics, social studies, and science skills that provides data that
indicating whether students are college and career ready (Texas Education Agency,
2015). This newer assessment model is based on the Texas state standards referred to as
the Texas Essential Knowledge and Skills.

Theory of action: A consistent curriculum with corresponding progress measures
supported by differentiated PD and implemented with fidelity results in increased student
achievement (TXSD [School Leadership/Curriculum, Instruction &
Assessment/Workforce Development], 2015).

Significance of the Study

In 2010, The National Council of Teaching Mathematics changed math

educational practices (the way math should be taught), which included a revision of the

national math standards. The revised curriculum standards for math reflected an increase
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in process approaches to promote a deeper understanding of math content standards. This
shift in the new way math should be taught requires teachers to teach math concepts
through the lens of application and problem-solving; however, teachers often experience
difficulty adopting this required pedagogical shift in math instruction (Asturias, Cheuk,
Daro, Hampton & Stage, 2013).

Children’s early number sense and acquisition of math content knowledge are
essential for their later success in life (West, 2016). The acquisition of early number skills
is a predictor of subsequent success, as it provides a foundation for understanding
advanced mathematical concepts. For instance, the level of acquisition of general math
concepts measured in kindergarten is predictive of math performance measured in
approximately the third grade (Claessens & Engel, 2013). However, no single teacher
knows everything required to teach mathematics and help students learn beyond what is
necessary to achieve a passing grade. Thus, strategic planning processes for PD must
change to meet the curricular, instructional, and assessment changes necessary for 21st-
century learners (Anttila, 2016). If schools implement new content standards yet continue
to resort to familiar approaches to PD such as single, short-term informational sessions,
they will fall far short of the standards-driven PD teachers need (Reddy, 2015). But
effective PD can improve teachers’ instructional practices by extending their math
pedagogical content knowledge (Pointe & Taylan, 2015).

Investigating the direction and strength of the relationship between elementary
students’ math proficiency in TXSD and the number of PD sessions their teachers attend

will foster changes in educators’ instructional practices and student learning experiences.
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The theoretical framework informed the research questions and works to foster growth
and teacher development with the goal to improve student learning. However, all
stakeholders must collaborate to ensure that student achievement goals are met, and
progress is communicated frequently (Rivera, 2013). Studying this problem will support
effective use of district data as a hallmark to improve schools through a district PD model
that focuses on changes in teacher attitudes and behavior to improve student academic
outcomes. Furthermore, it is consistent with the study’s research questions that address
the direction and strength of the relation between the number of math content and process
PD courses attended and the implementation scores from observations of strategies
learned in PD and student achievement.
Research Questions and Hypotheses

It is important to use research to improve student performance (Education Trust,
2016). TXSD leaders examine student achievement data to inform the PD they offer and
maintain quantitative data about the number of courses offered and number of attendees
at each PD session or opportunity. This quantitative study was conducted to document the
direction and strength of the relationships between the number of PD sessions attended,
T-TESS implementation scores, and student achievement. The number of math content
and process PD sessions attended was measured through session attendance reports to
calculate each participant’s total number of sessions. Teachers’ T-TESS scores from
district observations served as the proxy for implementation. The following research

guestions were designed to help address the purpose of this study:
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Research Question 1: What is the direction and strength of the relationship
between the number of math content PD courses attended and student achievement scores
measured by STAAR?

Hol: The number of math content PD sessions teachers attend is unrelated to
student achievement measured by the STAAR.

Hal: The number of math content PD sessions teachers attend is related positively
to student achievement measured by the STAAR.

Research Question 2: What is the direction and strength of the relationship
between the number of math process PD courses attended and student achievement scores
measured by STAAR?

Ho2: The number of math process PD sessions teachers attend is unrelated to
student achievement measured by the STAAR.

Ha2: The number of math process PD sessions teachers attend is related positively
to student achievement measured by the STAAR.

Research Question 3: What is the direction and strength of the relationship
between the number of math content PD courses attended and T-TESS scores?

Ho3: The number of math content PD sessions teachers attend is unrelated to
effective implementation of the strategies as measured by implementation scores on T-
TESS.

H.3: The number of math content PD sessions teachers attend is related positively
to effective implementation of the strategies as measured by implementation scores on T-

TESS.
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Research Question 4: What is the direction and strength of the relationship
between the number of math process PD courses attended and T-TESS scores?

Ho4: The number of math process PD sessions teachers attend is unrelated to
effective implementation of the strategies as measured by implementation scores on T-
TESS.

Ha4: The number of math process PD sessions teachers attend is related positively
to effective implementation of the strategies as measured by implementation scores on T-
TESS.

Research Question 5: What is the direction and strength of the relationship
between T-TESS scores and student achievement scores measured by STAAR?

Ho5: Effective implementation of strategies learned in PD measured by
implementation scores on T-TESS is unrelated to student achievement.

Ha5: Effective implementation of strategies learned in PD measured by
implementation scores on T-TESS is related positively to student achievement.

Review of the Literature

This literature review addresses two main themes: student mathematical
achievement is below expected standards, and strategies are required to improve teachers’
ability to convey knowledge of mathematics content acquired during PD opportunities
and increase student achievement. Student achievement of elementary students learning
math content is a major concern in U.S. schools (Jawic et al., 2016). Teachers’ inability

and/or unwillingness to provide students with mathematical experiences personally
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meaningful in their lives is a major factor that contributes to poor student performance in
elementary classrooms.
Theoretical Framework

The PD framework detailed in Guskey’s (2017) model of teacher change supports
learning through constructivism. Two different aspects of constructivism are relevant to
this study: cognitive and social. Piaget (1972) argued that individuals construct their
ideas through a personal process using cognitive constructivism. He asserted that learning
is always an active process during which learners develop knowledge structures by
reflecting, analyzing, questioning, and solving problems. In a constructivist framework,
the goal of knowledge acquisition is for learners to play an active role in assimilating new
information and incorporating it into their existing framework or structure (Pelech, 2016).

Further, Vygotsky proposed that ideas and cognitive structures are constructed
through interactions with other people (Karakus, 2017). Building a learning environment
in which interactions are prominent helps develop effective learning experiences, as
learners acquire knowledge more effectively when others support them. Thus, social
interactions and cultural experiences affect the learner and the way in which learning
occurs.

Cognitive and social constructivism also values inquiry learning, an approach that
presents a problem embedded in a real-life experience and allows teachers to support the
learner’s process in solving problems (Lain, 2016). Both cognitive and social
constructivist theories argue that facilitating information is necessary, as learners create

their own ideas and understanding of what is being taught. Cognitive constructivism
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celebrates the individual, and the process used to acquire knowledge, whereas social
constructivism supports engaging teachers and learners in activities that create
relationships that affect what is learned directly. In TXSD’s 2015 PD plan, PD
experiences support teachers as they co-construct instructional models in which teachers
and students engage in discourse about math content. The constructivism PD framework
of Guskey’s (2017) model defines the goal for PD in TXSD in which teachers play an
active role in assimilating new knowledge through interactions with others during PD
opportunities.
Effective Professional Development

Elementary teachers often have difficulty providing instruction essential for
mathematical proficiency (Johnson et al., 2017; Mantera & Morris, 2017; Meixia, 2013).
Indicators of math proficiency in elementary students include comprehension of math
content; skills in performing procedures; ability to represent and solve math problems to
explain, reflect, and justify thinking about mathematics; and the belief that mathematics
is useful in the world (Mantera & Morris, 2017). But math instruction in the elementary
classroom often results in more procedural tasks than teaching students to perform math
processes fluently (Johnson et al., 2017). When math instruction is not based on and
informed by conceptual knowledge, which can be connected to teachers’ limited
understanding of these concepts, students do not achieve the understanding necessary to
progress. Without conceptual knowledge, students are unable to understand the relation
between abstract symbols and the representations of essential math concepts (Johnson et

al., 2016).
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To address these issues with math instruction, PD is a comprehensive and
sustained approach to improving educators’ effectiveness in enhancing student
performance (Dobbs et al., 2016). Students in schools with a PD program have
demonstrated math proficiency on a state standardized test compared to those in the
school without a PD program (Gersten et al., 2014). The first task in preparing teachers to
teach mathematics is to identify student achievement goals consistent with their stages of
cognitive development. During children’s early experiences in school, they construct new
knowledge to develop early number concepts and number sense during the sensory motor
and preoperational stages of development (Matera et al., 2018). Students begin to explore
their learning environment through their senses and physical endeavors. During the
preoperational stage of development (ages 2-7), children learn to count and develop
number relationships. Thus, as teachers work collaboratively as professional learners,
they must identify their students’ level of cognitive development with respect to the
acquisition of early math skills and design a goal for each student based on his or her
stage of development. However, teachers often miss this conversation during
collaborative PD, which leads to ineffective instruction, especially during the early years
of school (Levenson, 2013).

Researchers also have argued that too few teachers experience quality PD
opportunities that use teamwaork enabling them to become more effective educators
(Blank, 2013; Falk, 2012; Gersten et al., 2014; Killion, 2016; Severson, 2016; Sevis et
al., 2017). Effective instruction takes place when both teachers and school leaders

participate in data-driven PD experiences in which they use data to determine student
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goals and design lessons with instructional approaches based on evidence, after which
teachers are coached to improve their instructional abilities (Killion, 2016). In a study on
team building to promote improved instruction and student performance, when teachers
created a collaborative framework of team building, teamwork, and team lesson study,
students’ performance on state tests improved after 4 years (Severson, 2016).
Additionally, online PD programs have been shown to be an effective approach to
enhance elementary teachers’ pedagogical content knowledge and instructional
approaches (Sevis et al., 2017).

Effective PD delves deeper into the most important concepts and fosters
collective responsibility for improved student performance (Abu-Tineh & Sadiq 2018).
One example of a PD task that becomes a part of the improvement cycle for student
achievement occurs when teachers are involved in an in-depth discussion of various
forms of data. For example, McGinnis et al. (2016) investigated the relationship between
elementary science teachers’ content practices in formative assessments and the teachers’
pedagogical knowledge of science content. The findings suggested that formative
assessments enhance student learning by informing instructional practices that strengthen
pedagogical content knowledge. For example, when educators examine student data as a
professional learning community (PLC), student achievement increases for all student
groups (Gersten et al., 2014).

Numerous researchers have also identified key attributes of quality PD (Arbour et
al., 2016; Collins & Liang, 2015; Desimone & Pak 2017; Gaikhorst et al., 2015; Mayotte

et al., 2013). For instance, it may be important to include common PD characteristics that
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lead to student achievement such as standards-based PD, which requires teachers to have
deep subject knowledge and the pedagogy most effective to teach that subject (Blank,
2013). Additionally, effective PD is an opportunity to strengthen school personnel’s
capacity when it is presented as a systematic, long-term experience (Arbour et al., 2016;
Mayotte et al., 2013). Educators also appreciate being part of a team of professionals who
are able to spend time and work with other educators as a way to achieve ongoing PD,
and instructional coaching methods can help engage teachers in school improvement
efforts that accelerate student learning (Desimone & Pak, 2017). Beneficial PD activities
can include collaboration, individual inquiry, experimental learning, school based in-
service activities, and graduate courses (Gaikhorst et al., 2015).
Early Math Skills

Traditional evaluation systems’ inherent inability to identify effective
instructional practice limits schools’ ability to make strategic decisions about personnel,
plan effective PD, or identify effective practices that lead directly to increased student
achievement (Gunter, Lacey & Reeves, 2017). But evaluation systems such as the T-
TESS Domain 4:3 help develop teachers because they are consistent with Guskey’s
(2017) model in which PD is targeted to the needs associated with developing individual
teacher’s growth plans. The T-TESS rubric helps teachers reflect on their instructional
practices. Because of the rubric’s structure, the discussions between teachers and
evaluators focus on the interactions between teachers and students. The conversations
during pre- and post-conferencing may result in changes in teacher’s instructional

strategies, routines, and practices. To support teachers in their PD during the school year,
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school principals use the T-TESS dimension descriptors scores to identify areas they will
assess continually during the year, so they can make any adjustments in their instruction
necessary. For example, teaching early math skills in elementary school is one of the
critical content strategies in developing number sense (Manfra, 2014). According to
Guskey’s model, PD should provide personnel with opportunities to change classroom
pedagogical practices by providing job-embedded PD (JEPD) experiences related directly
to enhancing instruction in concepts such as early math skills, and teachers should use
those experiences to practice and deepen their knowledge of new content in teaching
mathematics.

Developing early math skills through a variety of number sense learning
experiences is a prerequisite for success in mathematics (Dyson, Glutting, Hassinger-Das,
Irwin & Jordan, 2014). Many researchers have argued that the development of early
numerical knowledge is the missing component in learning early counting procedures,
arithmetic, and number relationships. Students with weak number sense experience
difficulties with mathematics that worsen over time (Classens & Engel, 2013). These
authors agreed that elementary students’ early number sense skills are essential for their
later success in school. Mathematics education, particularly for children approximately
three to six years of age, is important to promote a broad array of math concepts. Dodge,
Godwin and Rabiner (2016) also argued that math skills at the age at which children enter
school predict both math and reading skills in second and third grade. Instruction that
involves math conversations leads to significant gains in math performance. Students

who are involved in math instruction that develops, discusses, and uses efficient, accurate
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methods that can be generalized to solve math problems develop increased number sense.
Thus, performance and progress in early number concepts and number sense during the
students’ first year in formal school facilitates early math achievement (Matera & Morris,
2017).

Effective Math Instruction

Coherent math instruction assigns relevance to new learning, thereby increasing
the opportunities that the learning will be retained (Johnson et al., 2016). Guskey’s
(2017) model and T-TESS support specific strategies and teacher behaviors related to
student achievement. For example, the T-TESS rubric differentiates among teaching
practices and embeds feedback about effective math instruction. With the rubric, teachers
have the opportunity to reflect as they plan and deliver math instruction. Consistent with
the development of teachers’ instructional practices through PD, student achievement is
related to specific strategies for effective math instruction.

Teachers’ perceptions about mathematics and learning are a frequent subject of
research (Anderson, 2015; Battey, 2013, Ganley, Laski, Reeves, & Mitchell, 2013,
Hopkins and Russo, 2017). Hopkins and Russo (2017) discovered that elementary
teachers struggle to find applications for many of the math concepts they teach, which
affects their ability to adopt instructional approaches that include communication,
representation, problem solving, and reasoning connection adversely, and limits students’
ability to make mathematical concepts relevant. Anderson (2015) suggested that
elementary teachers prepare students to perform mathematics in the classroom that is not

used in the same way that it is outside the classroom, as many find it difficult to
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understand the meaning behind the mathematics they teach because they lack experience
with the math concepts taught in elementary grades (Laski et al., 2013). Elementary
teachers’ low level of experience with mathematics content has adverse effects on
instruction because they do not understand associations in depth (Battey, 2013).

Useful mathematical knowledge extends beyond knowing “how,” math is taught
with drills and procedures, to knowing “why” through relevant, real-life applications of
math concepts (Gencturk & Lubienski, 2013). In response to teachers’ lack of experience
with mathematics content, Guskey’s model (2017), encourages opportunities for teachers
to receive PD designed specifically to strengthen their mathematical content knowledge.
PD opportunities include weekly instructional coaching support, lesson planning
guidance, and modeling of lesson delivery. Each PD course to which teachers commit
provides new learning experiences that relate to student achievement (Linder, 2012).

Elementary teachers and state education agencies continue to investigate ways to
improve students’ learning outcomes in mathematics. Prusak et al. (2013) argued that
eliciting and facilitating student learning in mathematics entails the expectation that
teachers will support students’ development of mathematics concepts by providing a
variety of media and stimuli in the curriculum to do so. However, as previously
discussed, instruction and learning of math content in U.S. elementary schools has been
restricted to rote memorization of skills in isolation and does not encourage critical
thinking about mathematics concepts (Johnson, Lambert, McGee, Polly, Pugalee &
Wang, 2013). Many elementary teachers have low levels of math content knowledge and

often are afraid to explore it more deeply. Prusack et al. (2013) indicated that elementary
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teachers say that much of the mathematical understanding they possess focuses on
procedures and rules rather than concepts.

Effective mathematics instruction occurs when the learning environment
encourages students to work together to solve problems. According to Killion (2016),
excellent teaching every day in all classrooms emerges in an environment in which
students interact and struggle with mathematics. This vision of a math student-centered
learning environment details performance outcomes for students and educators (Brodie,
2016). Because the development of conceptual understanding and procedural fluency
determines elementary students’ math proficiency, effective PD must focus continually
on addressing the vision of student-centered learning of number sense so that students are
using their ideas and strategies to associate mathematics with the world around them
(Wang, 2014). Once the PD leadership sets priorities for the school year, one of the PD
developer’s roles must include planning that helps teachers develop a vision that will
serve as a road map of the process (Martin, 2016). In addition, the professional developer
helps design collaborative PD opportunities guided by data, ensures that those learning
understand why PD is necessary, serves as a nurturer and/or coach by listening and taking
in data points, and acts as the heart of change so that the change is easier. In short, PD
leadership works to lead and facilitate change in others’ practices (Neuman, 2014).

Implications

TXSD’s Five Year Strategic Plan defines the districts’ planning criteria for

teachers to facilitate lessons that are organized, student-centered, and founded on clear

objectives. The planning criteria include three teacher practices: (1) develop student
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learning goals; (2) collect, track, and use student data to inform instruction, and (3)
design effective lesson plans, units, and assessments. One of the first tasks during the
initial PD sessions is to guide each teacher through the design of student performance
goals based on each student’s cognitive stage of development as identified in their
performance and demographic data (DeKem, 2014). Once student performance goals are
established, additional collaborative PD tasks afford teachers the opportunity to teach
mathematics profoundly by integrating new and existing knowledge structures through a
variety of instructional approaches (McGee et al., 2013).

In addition to Guskey’s model (2017), Steeg (2015) argued that PD’s features are
most effective when they influence teacher knowledge and practice. He suggested a set of
core features common to effective PD that supports teacher change: focus on subject
matter content; active teacher learning; coherence with knowledge, belief, and school
reform policies; offered for an extended period, and collective participation as an
interactive community. Pursuant to this study, both Guskey and Steeg (2015) argued that
a common feature that affects teacher change in instructional practices includes
consistent teacher participation in PD. Further, they argued that teachers who learn
through a variety of PD experiences over time improve their knowledge and practice.

PD in TXSD occurs weekly at every campus during the school year. Elementary
campuses in TXSD implement campus-wide PLCs, mentor/mentee programs,
instructional coaching, and specialist-led content planning sessions as part of the district’s
PD initiatives. Professional learning experiences include tools and practices for the

constructivist teacher, such as modeling and coaching in question and answer periods
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after each skill, executing balanced assessment practices, and helping teachers create a
learning experience that allows students to explore concepts freely while the teachers
provide opportunities for them to apply new math skills to meaningful, real-world
experiences (Anderson, Cooper, Nason & Stutz, 2017). This study potentially could
inform a project in which district leaders learn about the relationship between the number
of math content and process PD courses taken and the implementation of the strategies
learned. With this, they would be able to identify the number and types of PD sessions
necessary to improve teacher practice and, thus, student achievement. The project had a
tentative direction as a district-led PD initiative for TXSD elementary math content
teachers to teach local stakeholders the purpose, goals, and learning outcomes of the
district-led math process and content PD. In addition, the elementary mathematics PD
initiative could have outlined the PD components with timelines, activities, session
materials, training notes, and an implementation and evaluation plan. However, because
of the lack of significance the analyses revealed, the policy recommendation chosen
speaks to a process to reveal different aspects of PD that inhibit effectiveness, specifically
methods of PD design, implementation, and evaluations.
Summary

Traditional teacher PD experiences have failed to meet the demands required to
achieve the new math standards in elementary classrooms. Despite the heightened sense
of urgency to implement new math standards and instructional models to teach
elementary math concepts, those who develop and deliver PD programs continue to resort

to comfortable and familiar approaches. This study performed a series of correlations to
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investigate the direction and strength of the relationships between student achievement
and teacher attendance in elementary mathematics PD programs the TXSD district offers.
This section introduced PD and its significance for student achievement. The problem
was explained together with information on the way it affects a local school district. The
section included a synthesis of the literature related to PD in math skills and effective
math instruction within the study’s theoretical framework. Section 2 presents the research
methodology that was used in this study. The research design and approach are presented
together with a description of the setting, sample, and data information. The policy
recommendation project is introduced in Section 3, together with a review of the
literature that supported it. Finally, Section 4 includes a reflection on the project

development process.



25
Section 2: The Methodology

Research Design and Approach

To answer the research questions, a correlational design was employed to
determine whether the variables investigated (number of content and process courses
attended [dosage], T-TESS implementation score, and student achievement) are related.
The strength and directions of the relationships between the number of PD courses
attended, T-TESS implementation scores, and student performance on the STAAR for
mathematics were reported as correlation coefficients. Scores from this analysis fall along
the correlation coefficient’s line of best fit from -1.00 to 1.00, in which 0 indicates no
relationship. A bivariate correlational design addressed the research questions best, as the
problem required identification of the direction and degree of association among four
different sets of variables: the number of math content PD sessions teachers attend, the
number of math process sessions attended, T-TESS implementation scores, and math
achievement scores. A bivariate correlation is designed to determine whether and the way
in which two continuous variables are related (Creswell, 2014). The number of PD
sessions was measured on a ratio scale, whereas the variables of the implementation
scores and student STAAR scores were measured on an interval scale. During each T-
TESS observation, each teacher received a mean performance rating in each of the four
domains: planning, instruction, learning environment, and professional practices and
responsibilities. Performance in each domain was rated on a 5-point scale, averaged, and

then assigned a single rating.
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Setting and Sample

The target population for this study was TXSD’s third grade teachers and their
students’ scores. Eligibility criteria for study participants were third grade teachers who
taught math content in TXSD during the 2015-16 school year. Exclusion criteria included
non-third grade teachers and those who taught outside TXSD during the 2015-16 school
year.

With respect to the sample size, Table 1 presents the power analysis conducted
using Creswell’s (2014) G*Power 3.1: Tests for correlation analyses. For a power
calculation of 0.95, a sample size of 115 teachers was required, which was appropriate
because the data already conformed to the study’s purposes, and the file contained the
data for all 120 teachers.

Table 1

Correlation: Bivariate Normal Model Analysis

Analysis A priori Compute required sample
size

Input Tail(s) 1
Correlation p H1 .30
a err probability .05
Power (1- err probability) .95
Correlation p HO .00

Output Lower critical r A5
Upper critical r A5
Total sample size 115
Actual power .95

Note. Calculations were based on recommendations from Faul, Erdfelder, Buchner, and
Lang (2009).
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Instrumentation and Materials

The student performance data were the elementary students’ mathematics scores
on the STAAR, which was designed to measure individual student progress in content
that is associated directly with the Texas Essential Knowledge and Skills (Texas
Education Agency, 2016). The questions on the STAAR are consistent with the Texas
Essential Knowledge and Skills for the grade specific subject. The STAAR is a timed
assessment administered in a paper format in the spring of each school year for third
through fifth grade mathematical content standards.

The basic score on the STAAR is a raw score of the number of questions correct.
The raw scores can be interpreted only with the particular set of test questions. For
example, STAAR Grade 3 Mathematics includes 46 questions that report three
proficiency levels based on the student’s raw score: Level 1-Unsatisfactory, Level 2-
Satisfactory, and Level 3-Advanced. If the third-grade student’s raw score falls between
0-23, his or her proficiency level is unsatisfactory. If it falls between 24-40, the student’s
proficiency is satisfactory, and if it falls between 41-46, the student’s proficiency level is
advanced. Unlike raw scores, scale scores allow direct comparison of student
performance across different test administrations. A scale score entails converting the raw
score to a scale that is common to all test forms for that assessment. STAAR results
report performance of students’ scale scores and the percentage of students who meet the
standard or minimum expectations across administrations of the assessment.

The method used to verify the STAAR’s reliability included multiple assessments

administered to the same student sample during one test administration. Reliability is the
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extent to which a test’s results are consistent across test conditions, such that repeated
administration of an identical assessment yields consistent results (Creswell, 2014).
Reliability is a critical attribute of any measurement instrument, because unreliable scores
cannot be interpreted effectively. Internal consistency reliability is an important
consideration and is the type of reliability that is analyzed typically for large-scale
educational assessment scores. This type of reliability estimates how well a collection of
test items within the same domain are related to each other. For the primary STAAR
English and Spanish Assessment administered, the internal consistency estimates ranged
from 0.81 to 0.93. Internal consistency estimates across grades and content areas were
found to be of a similarly high level, with no noticeable increases or decreases across
grades or content areas.

Validity measures the degree to which a test assesses what it is intended to assess.
According to the Texas Education Agency, STAAR scores are intended to represent what
a student knows and can do in relation to his or her grade level. Evidence of validity
includes demonstration that each grade level test has a strong association with grade level
curriculum requirements defined by the Texas Education Agency standards for each
grade. When compared to scores for prior grades, STAAR grade scores are intended to
indicate how much students have learned since the previous grade and what they are
likely to achieve in the future (Texas Education Agency, 2015). The STAAR results are
used to make inferences about students’ knowledge and understanding of the Texas
Essential Knowledge and Skills. Therefore, test makers are responsible for collecting

evidence that supports the scores’ intended interpretation and uses. Test scores for the
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teachers in the sample were accessed via the district’s data management system,
“Euphoria.” The students’ scores were used to determine the relationship between the
independent variable, the number of math content and process PD courses teachers
attended, and the dependent variable, third grade student performance data from the
STAAR state assessment.

In addition to the data from STAAR scores, the T-TESS was also a part of this
study. As discussed previously, TXSD implements the T-TESS as part of the district’s
formal teacher evaluation cycle. T-TESS includes observations and walkthroughs using
the rubric’s four domains (planning, instruction, learning environment, and professional
practices and responsibilities) and includes 16-dimension descriptors that establish a
common language for evaluation.

Data Collection and Analysis

A meeting was held with the district’s executive director of accountability to
request access to the student performance raw data scores, teacher PD attendance, and T-
TESS implementation scores. All data were obtained subsequently from the district’s
Research and Accountability Department data management system. The director of
research was asked to generate a data file of the dataset. The study’s findings are
presented in three sections. The first describes the research site conditions and data
collection procedures. The second describes the data collected, and the third summarizes

the results of the correlation analysis and explains the results.
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Description of Data Collection Conditions

The data used for this study were provided after formal research study approval
from the research site’s Research and Accountability Department. The department
granted access to the data management system from which the following data were
extracted: number of PD courses each teacher attended, T-TESS teacher implementation
scores, and students’ STAAR performance scores. Student scores on STAAR are
reported as scale scores. The number of math PD courses teachers attended ranged from 0
to 36.

The district offered a variety of PD sessions both after the school day and at
Saturday workshops. Of those offered, multiple sessions addressed math content and
process for elementary teachers. For the purposes of this study, data were extracted for
two specific sessions: math content and process PD sessions, both of which began in
August and ended in April of the 2015-2016 school year. The process PD sessions
addressed instructional approaches for teaching Grade 3 math concepts such as
cooperative learning structures and problem-solving instructional approaches to
strengthen math pedagogical content knowledge. Content PD sessions addressed
deconstructing state math standards to strengthen students’ math content knowledge. PD
attendance was recorded at each session; a member of the district’s PD department
collected each attendance sheet and awarded PD credit hours to each teacher within 48
hours of the session’s completion. All PD session attendance data for all staff members
are kept in the district’s data management system. Once data were extracted from the

system, they were compiled with Microsoft Office Excel. The research site’s data
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analysts provided all data for collection purposes in one password-protected data file. The
first data file included only one of the four data points requested. After the second
request, the analysts provided the remaining three data points in three different data files.
All four data points then were entered into one password-protected file in preparation for
analysis.

SPSS was used to perform the correlation analyses. After the raw data were
entered in the program, the dependent variable of student performance scores was
correlated with the independent variables of the number of process and content PD’s
attended, and T-TESS implementation scores. T-TESS scores also were correlated with
the number of process and content PDs attended. The data were entered in one Microsoft
Excel file, after which the dataset was filtered to include only the variables needed to
conduct the analysis. The descriptive analysis included pairing sample data consisting of
student scores on the Elementary Math Grade 3 STAAR Assessment with the number of
math content and process PD courses teachers attended and T-TESS implementation
scores. The data revealed that only 34 third grade teachers met the criteria of PD
attendance, T-TESS scores, and student outcome STAAR scores.

The r, the linear correlation coefficient, or the Pearson product moment
correlation coefficient, represents the strength and direction of a linear relationship
between two variables (Seigle, 2015). The value of r was calculated using two variables
at a time, and then the coefficient was used to report the strength and direction of the
correlation. The correlation analysis was conducted via the five steps of hypothesis

testing: (a) identify null and alternative hypotheses, (b) set the alpha, (c) collect the data,
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(d) compute the sample statistic, and (e) decide whether to reject or accept the null
hypothesis (Creswell, 2018). The correlation was considered statistically significant if p
was < 0.05, which indicates that it is unlikely that the relationship is attributable to
chance. The direction and strength of the correlations were summarized numerically
using the r to determine their size and strength, respectively (Triola, 2017). The
correlation measures the degree of relationships while squaring the correlation (R?),
which is the coefficient of determination, measures the relationship’s strength. R? assesses
the proportion of variability in one variable that a second variable determines or explains
(Creswell, 2014). In this study, the R? expressed the magnitude of the association between
the variables as the effect size, which is another way to assess the relationship’s
magnitude (Creswell, 2014).

The Pearson product moment correlation r was used to measure the strength of
the linear association between: (a) the number of math content PD third grade teachers
attended and student scores; (b) the number of math process PD attended and student
scores; (c) the number of math content PD courses attended and T-TESS implementation
scores; (d) the number of math process PD courses attended and T-TESS implementation
scores, and (e) T-TESS implementation scores and student achievement scores measured
by STAAR. After the correlations between each pair of variables were calculated, the
strength of the relationships was determined.

Assumptions, Limitations, Scope and Delimitations
The results from this study may inform the practice of current elementary

mathematics PD and help professional developers determine what they can do to further
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support teacher learning during PD experiences. In the study, it was assumed that various
types of educational PD training in elementary mathematics instruction influenced
teachers’ ability to increase student achievement. Further, researchers argue that the size
of the correlation generally is unstable in small samples. Perugini and Schonbrodt (2013)
asserted that the sample size should be 250 persons to achieve stable estimates. As the
sample size was less than 40 participants, it was assumed that a correlation would
demonstrate a relationship regardless of the small sample size.

The study was limited, in that it included a small sample of only 34 third grade
teachers in one Texas school district, which has specific student and teacher measures on
which the variables were based, as well as the type of PD courses. Other potential
limitations of the study may have been general in nature, such as inadequate measures of
the quality of teacher training, that could make it difficult to generalize the findings to
other teachers or situations. There may have been a number of implicit assumptions
underlying student achievement in addition to teacher participation in PD, such as
influences from family or prior schooling. The delimitations of this study were that the
data derived from one grade level, and were collected only on teachers’ attendance in
district-led, face-to-face math PD sessions for one school year, and state elementary
mathematics student achievement assessment data from that same year. The parameters
did not include data from attendance at any other PD. The primary question in which
district leaders are interested is whether their new PD opportunities have a positive

influence on students’ elementary mathematics STAAR scores.
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Protection of Participants’ Rights

A total of 34 participants of a total of 115 third grade teachers from the research
site had data for all four variables. Permission was obtained through a formal letter to the
district’s PD department that detailed the purpose of the study, the way in which the
study’s results would be used, specific study activities that would be conducted, the
study’s benefits to TXSD, and the provisions made to protect the study participants’
anonymity (Creswell, 2014). The District’s Office of Accountability provided de-
identified data that preserved both the teachers and students’ anonymity.

Data Analysis Results

Teachers’ ability to develop conceptual understanding of mathematics is very
important, as one accepts that deeper, more cohesive learning experiences are necessary
to promote student math learning in new and innovative ways (Knipe & Speck, 2005).
The goal of this study was to have teachers achieve a better understanding of
mathematical content by engaging in both math content and pedagogical process PD.
This study was based on the premise that by participating in PD, teachers were
challenged and motivated to embrace new approaches to teach elementary mathematics.
The intent of the PD was for teachers to examine their critical math content and processes
to become more skilled and confident as mathematics teachers.

Descriptive Results

Student performance data measured by STAAR scores (N = 34) had an average

mean scale score of 1384 (see Table 2). Process PD data (N = 34) indicated that third

grade teachers attended an average of three process PD sessions (s = 2.08) during the
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2015-16 school year (see Table 3). Content PD data (N = 34) indicated that third grade

teachers attended an average of three content PD sessions (s = 2.46) during the 2015-16
school year (see Table 4). T-TESS scores for Domain 4 during the 2015-16 school year
(N = 34) averaged 3.12 (s = 0.42; see Table 5).

Table 2

Descriptive Analysis of STAAR Scores

N Minimum Maximum Mean SD

STAAR 34 772.00 1559.00 1384.71 128.64

Table 3

Descriptive Analysis of Process PD Scores

N Minimum Maximum Mean SD

PROCESS 34 .00 8.00 3.06 2.09
PD

Table 4

Descriptive Analysis of Content PD Scores

N Minimum Maximum Mean SD

CONTENT 34 .00 9.00 3.00 2.46
PD

Table 5

Descriptive Analysis of T-TESS Scores

N  Minimum Maximum Mean SD

TTESSPD 34 2.25 3.00 3.13 42
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Correlation Analyses

The results of the strength and relationship between student achievement as
measured by STAAR, learning, and mathematics instruction varied, but none was
significant. Table 6 illustrates the correlations among the four variables, including
process and content PD hours, T-TESS implementation scores and student achievement
scores.
Table 6

Correlation of Professional Development, Learning, and Student Achievement

STAAR TTESS CONTENTPD PROCESSPD

STAAR Pearson Correlation 1 19 -.14 A1
Sig (2-tailed) .28 44 54
N 34 34 34 34
TTESS Pearson Correlation 19 1 -.04 A7
Sig (2-tailed) .28 81 .33
N 34 34 34 34
CONTENT PD  Pearson Correlation -.14 -.04 1 51**
Sig (2-tailed) 44 81 .00
N 34 34 34 34
PROCESS PD  Pearson Correlation A1 A7 b51** 1
Sig (2-tailed) .54 33 .00
N 34 34 34 34

Note. ** Correlation is significant at p < 0.01 level (2-tailed)

Research Question 1: What is the direction and strength of the relationship
between the number of math content PD courses attended and student achievement scores
on STAAR?

To address this question, the number of content PD courses teachers attended was
correlated with the dependent variable, student achievement scores on STAAR and a bi-
variate correlation was used to assess that relationship. The correlation coefficient r was -

0.14, indicating that the number of math content PD courses teachers attended predicted
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less than 1% of student outcome scores, and thus indicated only a weak negative
relationship between the variables. Thus, the null hypothesis was not rejected at p < 0.01.

Research Question 2: What is the direction and strength of the relationship
between the number of math process PD courses attended and student achievement scores
measured by STAAR?

To answer question 2, the number of process PD courses teachers attended was
correlated with the dependent variable of student achievement scores on STAAR and a
bi-variate correlation was used to compute the relationship. The correlation coefficient
was 0.11, indicating a weak positive relationship in that the number of process PD
courses teachers attended predicted that 1% of student outcomes scores Therefore, the
null hypothesis was not rejected at p < 0.01.

Research Question 3: What is the direction and strength of the relationship
between the number of math content PD courses attended and T-TESS scores?

To address this question, the number of math content PD courses teachers
attended was correlated with T-TESS implementation scores and a bi-variate correlation
was used to compute and describe the relationship. The correlation coefficient was -.04,
indicating that there was only a weak negative association between the two variables.
Thus, null hypothesis is not rejected at p < 0.01.

Research Question 4: What is the direction and strength of the relationship
between the number of math process PD courses attended and T-TESS scores?

To answer this question, the number of process PD courses teachers attended was

correlated with T-TESS implementation scores and a bi-variate correlation was calculated
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to measure this relationship. The correlation coefficient was .17, indicating that the
number of process PD courses teachers attended predicted less than 1% of student

outcomes scores, and thus, there was a weak positive relationship between the two
variables. Therefore, the null hypothesis was not rejected at p < 0.01.

Research Question 5: What is the direction and strength of the relationship
between T-TESS scores and student achievement scores on STAAR?

To address question 5, T-TESS implementation scores were correlated with
student achievement on STAAR, and the bi-variate correlation described the relationship
between the variables. The correlation coefficient was .19, indicating that T-TESS
implementation scores predicted less than 1% of student achievement. Therefore, null
hypothesis was not rejected at p < 0.01.

As none of the null hypotheses were rejected, an ad hoc power analysis,
Creswell’s (2014) G*Power 3.1: Tests for Correlation Analyses (Table 7), was conducted
to gauge the effectiveness of the hypothesis tests and minimize the probability of a Type Il
error. The power was computed using a significance level of .05 to ensure a power of
.95. The power results indicated that a sample size of N = 34 teachers was necessary for
an exact power calculation of .99, which is higher than the power of .95 requested. Thus,
34 teachers were an appropriate sample size. According to Triola (2012), a power of at
least .80 is a common requirement to determine that a hypothesis test is effective and can

be used to determine the minimum sample size required (Triola, 2012).
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Table 7

Correlation Point Biserial Model

Analysis Post hoc Compute achieved power
Input Tail(s) 1

Effect size (p) 71

a err probability .05

Total sample size 34
Output Noncentrality parameter 5.83

Critical t 1.70

df 32

Actual power 0.10

Note. G*Power 3.1: Tests for correlation analyses, Faul, Erdfelder, Buchner & Lang
(2009).
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Figure 1. Point biserial model.

Overall, none of the five research questions’ hypotheses were supported, as all
correlations among the variables were extremely weak. The strength and direction of
correlations between each pair of variables was made based on the theoretical framework

of Guskey’s Model of Teacher Change which highlights three major outcomes of PD,
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teachers change their classroom practices, perceive evidence of improved student
learning, and change their beliefs accordingly. However, this correlational study failed to
find any significant associations among these variables.

Explanation of the Results

A teacher’s mathematical content knowledge and evidence-based instructional
practices affect student learning significantly. According to Weber (2015), a teacher’s
ability to understand mathematics and the way various math concepts interconnect
enhances the teacher’s ability to teach math concepts in a way that responds to student
learning (Weber, 2015). A teacher’s ability to understand the mathematics they are asked
to teach creates a learning environment in which they use instructional practices
regularly, including guestioning to clarify thinking, challenging misconceptions, and
providing informative feedback in real time.

The goal for teachers who experienced math content and process PD at the
research site during the 2015-16 school year was to achieve increased mathematical
content knowledge and mathematics pedagogical content knowledge. The role of math
content PD staff was to work with teachers to strengthen their knowledge of third grade
math content. Each PD session focused on a specific math domain (Numbers, Operations,
Geometry, Measurement, and Data Analysis). Third grade teachers who attended math
content sessions were to deconstruct each math standard by domain. Once they
understood the standard’s content expectations, each participant worked and analyzed
example problems within each standard and domain to apply his or her newly acquired

content knowledge. However, the data analysis revealed no relationships among the
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variables tested. The research site’s policies involved in math PD design, implementation,
and evaluation may have contributed to the absence of relationships among the variables.

One factor that the research sites’ PD policy lacked was that it failed to include
the third-grade teachers in planning, implementing, reviewing, and revising the PD
design and outcomes. The district assessed the teachers’ and students’ needs to determine
the math content and process PD goals, but teachers were not included in executing the
PD design and working on session outcomes during that school year. Instead, the district
used several statistics to inform PD goals, and hired outside experts to plan, implement,
review, and revise the PD design and implementation. Guskey (2017) suggested that
embedding PD in teachers’ real work provides a clear connection to their teaching.
Because the research site did not engage teachers in PD designs, they did not focus on the
teacher learner as part of the process.

The district’s PD policy also failed to include methods to sustain growth in the
math content and process PD designs, goals, and/or session outcomes overall during the
2015-16 school year. As external experts were hired to facilitate all math content and
process PD, and did not conduct walkthroughs or evaluations to monitor implementation
of instructional models newly-acquired, the implementation of new learning was not
supported. The research site could have included in its policy such supports as on-going
instructional modeling of new learning, instructional coaching practices based on new
learning, and collaborative work in teacher teams and/or PLCs to solve instructional

issues related to new learning.
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Conclusion

As the study investigated the relationships among the number of hours teachers
attended elementary mathematics PD, implementation of strategies learned in PD, and
elementary student’s math STAAR scores, SPSS was used to conduct the analyses.
Statistical correlations were appropriate for this particular study, as they assessed the
relationships between/among the variables measured. The data collected in this study
included STAAR test scores from TXSD elementary math students, teacher
implementation scores from the T-TESS, and teachers’ participation in mathematics
content and process PD activities. The correlation coefficient between each pair of
variables was calculated to test the null hypothesis that there is no correlation between the

variables in the population from which the sample was drawn.
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Section 3: The Project

Introduction

This quantitative, correlation study was conducted to measure student
performance and evidence of math instructional practices of a group of elementary
teachers acquired through math PD participation. The results yielded an insignificant
relationship between student performance on STAAR and PD participation, so the null
hypotheses were not rejected. As a result, the outcomes of the data analysis failed to
confirm that teachers’ PD experiences effected changes in their instructional approaches,
behavior, and attitudes because of ineffective PD implementation. Accordingly, the
project’s policy recommendation will provide the district with an option to strengthen the
research site’s PD design, implementation, and evaluation.

The policy recommendation detailed in this section reveals different aspects of
PD that inhibit its effectiveness, specifically the methods used to design, implement, and
evaluate it. Educators who do not demonstrate changes in their instructional practices and
beliefs and witness evidence of student achievement after they experience PD may
believe that PD does not have a clear purpose or at least one that they recognize (Guskey,
2017). When an educator understands why he or she is engaging in PD, the experience
tends to be more effective, whereas PD with no clear intent may lead to neglect to engage
in a valid and useful evaluation process.

Rationale
A policy recommendation can be made to examine, analyze, and evaluate a

program further to reveal the different aspects that inhibit its effectiveness when teachers
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do not benefit the same way regarding their practices and beliefs as well as student
achievement (Todd, 2017). The policy recommendation in this study includes specific
attributes of the PD design to ensure its consistency with session outcomes and district
goals. The policy recommendation stipulates that all math PD sessions include outcomes
with specific language that is consistent with the district goals. Elements of high-quality
PD include establishing accountable goals that are compliant with standards (Brussow,
Erickson, Gaumer, Noonan, & Supon, 2017).

This policy recommendation project also includes processes to measure teachers’
self-efficacy before and after the PD experience. The research site did not include a PD
policy to assess participants’ beliefs and attitudes about the PD session before and after
the session concluded. Because PD emerges from teachers’ expressed needs, a direct
connection must be established between these needs and the students’ achievement levels
(Gaumer et al., 2017).

Lastly, this policy recommendation project will best support the results of this
study with recommendations to train and prepare school personnel who evaluate
teachers’ changes in instructional approaches. As Guskey’s (2017) theoretical framework
suggests, effective PD results in changes in instructional approaches. The school district
on which this study was focused requires resources to strengthen the process to measure
implementation of instructional practices, and a policy recommendation project will

provide these suggestions.
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Review of the Literature

This policy recommendation can be used to examine, analyze, and evaluate the
design and implementation of the current PD practices to determine its effectiveness,
specifically elements that relate to student achievement. The review of literature includes
educational policy research on changes in teaching practices—most importantly those
that embody classroom discourse and effective curriculum implementation and occur
with development of teacher beliefs that support student-centered teaching of
mathematics and instructional pedagogies. Search terms were selected to conduct a
review of effective PD design and student achievement: private and public policy,
educational policy, teaching self-efficacy, teacher beliefs about student-centered
instruction, job-embedded professional development, and instructional coaching. Efforts
to select appropriate literature on educational policy and its implication for teacher PD
and instruction was purposeful and focused. The literature review encompasses policies
with several perspectives on PD design and implementation to determine its effectiveness
related to student achievement. In addition, this literature review includes policy research
on teachers’ beliefs about student learning of mathematics, processes to develop PD
through job-embedded PD methods (JEPD), and its implementation with campus-based
instructional coaching processes.
Policy

Policy can be defined as a set of rules or guidelines formulated and enforced by
an organization to direct and limit its actions in pursuit of long-term goals (Web Finance,

2019). These policies are generally available through a booklet or other accessible format



46

(The Business Dictionary, 2019). In other words, policies are standards or rules
developed and implemented by organizations (public and private) to govern and guide the
organization to reach its goals. Policies are adopted by an organization and policy
recommendations are written products developed by a group in position to administer the
decisions and presented to an organization for adoption. With regard to education, policy
recommendation is created and implemented in response to educational issues (Gasior,
2017).

In addition to policies, organizations develop procedures to implement policies,
which help guide decisions and achieve outcomes. Procedures are protocols in the form
of a statement of intent or statement of actions to be taken by the organization to
implement its policies; they are the steps or actions enacted by the organization. In other
words, procedures define the boundaries of how to implement the policy (The Business
Dictionary, 2019). In summary, both private and public organizations develop and
implement policies and procedures to govern and manage the operations of the
organization to achieve long-term goals.

Most policies can be classified as principles that govern public or private
organizations. The structure of a policy recommendation is developed with identifying an
issue that requires a policy decision (Doyle, 2013). Whether a public or private
organization or entity, there are several stages involved in developing policies.
Organizations must first identify a need for the policy. To do so, the organization gathers
data and information, drafts a policy, seeks stakeholder consultation, and approves or

adopts the policy. Next, throughout the process, revisions to the original policy may be
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drafted. Finally, organizations delegate responsibility for the implementation of the
policies. Connected with policy development, organizations draft and adopt delineated
procedures for implementation, which may include an evaluation method to assess the
effectiveness of the implementation of the policy.

In summary, policies are developed by both private and public entities to govern
their organization. Many types of organizations (e.g., corporations, foundations, colleges
and universities, and K-12 educational institutions) both public and provide are governed
by policy. For the purpose of this research, the purpose and development of public
policies will be discussed.

Public Policy

Public policy is not subject to democratic processes (Aja, 2018). Public policy is
created outside of corporate or company rules and regulations. This distinction is best
made according to the lines of formal ownership. Public policy is created in the open with
and has the force of law, and some public policy may be considered law. The Center for
Civic Education (n.d.) defines public policy as “what government (any public official
who influences or determines public policy, including school officials, city council
members, county supervisors, etc.) does or does not do about a problem that comes
before them for consideration and possible action” (para. 1). Public policy may be
developed by federal, state or local governmental entities or agencies and

1. is a governmental response to an issue or problem and to find a solution to the

issue or problem,

2. may come from outside the governmental entity,
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3. may be a law or regulation to govern the response to an issue or problem,

4. is developed on behalf of the public, and

5. is an ongoing process. (Civic Education, n.d.)

With regard to public policy, legislation may be defined as a law, whereas regulation is
considered the way the legislation (law) is implemented (Penn State, n.d.).
Public Education Policy

The major objectives of public education policy are to provide information on a
variety of opportunities, define educational outcomes to the public, inform debate on
important education issues, and promote equal educational opportunity for all (Coley,
2017). Using research and evidence to support the resolution to an issue defines how
policy recommendations are used to manage systems such as education agencies. In the
United States, public education policy can be developed and implemented at the federal,
state, and/or local level. In the United States, public educational policy serves two main
purposes. First, public education policy provides guidance for all public education
agencies to afford equal access to a quality education for all students. Second, these
policies help ensure the economic future of America remains competitive in the global
marketplace of the 21st century (Feng, 2019).

Although education, especially public education, has been in existence for a long
period of time, policy recommendations drafted to address issues arising in education
were not documented until the mid-20th century. Issues and problems in education that
prevented individuals from becoming effective contributors to a global society were not

addressed in the early years of public education. Some of the first organizations that
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addressed issues arising in education affecting student learning were the formation of the
United Nations Education and Cultural Organization and Universal Declaration of
Human Rights during the mid-20th century (Green, Lingard, Mundy, & Veger, 2016).
The establishment of these organizations launched a new era for policy making in
education, which worked to influence transformation throughout the schooling systems
(Mundy et al., 2016).

Across the nation, schools and school districts have since developed public
policies. Some policies are mandated by federal, state, and local legislation and
regulation. For example, the No Child Left Behind (NCLB) and the Individuals with
Disabilities Act are examples of federal policy enacted in public schools. NCLB is a
federal law passed in 2001 that established new expectations for funding and
accountability structures in public education and regulates public education in schools in
the United States that receive federal money. NCLB is considered the first federal
legislation in which the federal government held states accountable for improving student
achievement, which was done to close the achievement gap. One element of this public
policy includes an accountability system where all public-school districts are required to
make “adequate yearly progress” on benchmarks of student achievement, with the results
publicly available through an annual report card (Ruff, 2019). Schools that did not meet
adequate yearly progress would be labeled “failing,” giving parents the choice of
transferring their children to a different school. NCLB also required that every state
develop standards for reading and math curriculum and assessments to measure if

students achieved the standards at different proficiency levels. The goal was that all
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students in public schools in the United States would achieve at least at proficiency level
on state assessments in reading and math by 2014 (Hodges, 2018). To achieve this goal,
NCLB included requirements for hiring highly qualified teachers in response to low
performing schools were more likely staffed with uncertified teachers. Prior to this
federal legislation (policy), states and school districts spent billions of federal dollars
without accountability and persistence of unacceptable levels of student achievement.
The intent of the federal legislative policy was to hold schools and school districts
accountable for increased student achievement.

Every Student Succeeds Act is another example of educational policy. The act
was a policy signed into law in 2015 by President Obama. This policy reauthorized the
Elementary and Secondary Education Act of 1965, which was an education law that
defined how schools in America would provide equal opportunity for all students
(Fusarelli, 2019). This is a reauthorized act of the original legislative policy expanding on
accountability and increased student achievement by addressing different progress
measures made possible by educators, communities, and parents (Saultz, 2019).

In response to federal legislation (policy), states and local school districts develop
policies to comply with federal legislation. Additionally, states may enact legislation in
response to a specific issue or problem. For example, after the mass shooting at Parkland
High School in Florida, the Florida State legislature passed the Marjory Stoneman
Douglas High School Public Safety Act, allowing teachers with firearm training to carry
firearms in schools (Florida Department of Education, 2018). Consequently, school

districts in the state developed local policies to comply with state legislative policy.
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Furthermore, public schools develop specific local policies to guide the operation

of the school or school district. For example, in 1996 and revised in 2012, the state of

Texas developed Framework for School Board Development. The Framework outlines

the vision, structure, accountability, advocacy, and unity needed to provide local

educational programs and services that will promote excellence in student academic

achievement (Texas Education Association, 2014). The Texas State Board of Education

is the state public governmental entity that establishes policy for Texas public schools.

The board includes elected members and a gubernatorial appointed chair. Its primary

responsibilities are to:

1.

2.

Set curricular standards

Review instructional materials

Establish graduation requirements

Oversee of the Texas Permanent School Fund

Appoint of board members to special districts (military reservations and
special school districts)

Conduct final review of proposed certification rules

Conduct review of the commissioner’s proposed new charter schools. (Texas

Education Association of School Board, n.d.)

Additionally, local districts are required to develop policies for their board policy

manual in the following seven areas: basic district foundations, local governance,

business and support services, personnel, instruction, students, and community and
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governmental relations. Furthermore, there are four types of documents that may be
included in the local district policy manual:

1. Legal policies. These are policies that are associated with and support current

law. Legal polices are not required to be approved by the local board.

2. Local policies. Local policies are approved by the school board and address

local issues such as attendance, transportation and open-closing times policies.
Local policies govern how the district operates or the “what” that needs to be
done.

3. Local regulations. Local regulations are developed by administrators and

regulate or control “how” the work of the district will be accomplished.

4. Exhibits. Exhibits include the documents that are used to implement policies

and regulations. (Texas Education Association of School Board, n.d.)

In conclusion, policy recommendations provide guidance and regulations for
resolving issues that arise in both public and private industries. This project study
includes a policy recommendation project that responds to a school district’s guidelines
governing PD. The following is a review of literature from elements of this project
study’s policy recommendation which serves as evidence for resolving issues involving
effectiveness of PD and student achievement.

Teacher Self-Efficacy

Processes that measure teachers’ self-efficacy before and after PD involvement

will strengthen PD design and implementation. Changes in teachers’ beliefs about

learning have been considered most valuable when changing classroom instruction.
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Guskey’s (2017) model demonstrates the importance of staff development that works to
respond to teachers’ beliefs to effect changes in their instructional practices. Teachers’
beliefs about what makes an effective mathematics teacher are related to their
instructional decisions, and Guskey’s model indicates the consistency between changes in
teachers’ beliefs and teaching practices.

Polly and colleagues (2017) conducted a study of kindergarten teachers to
determine the way support with a curriculum-based PD program related to student
achievement. They explored the literature and identified that teacher characteristics that
are consistent with effective instruction and student achievement: content knowledge,
beliefs about mathematics teaching and learning, and knowledge of pedagogical content.
In addition, the authors determined that knowledge of content, pedagogy, and beliefs are
characteristics that influence the use of effective instructional strategies. The study
employed a pre- and post-project questionnaire to evaluate teachers’ beliefs, practices,
and content knowledge. The post-project results demonstrated statistically significant
changes from transmission to discovery/connectionism in participants’ beliefs both about
math as a subject and about teaching math.

Research has identified three distinct aspects of a teacher’s belief system with
respect to teaching mathematics (Polly et al., 2013): (1) a teacher who transmits
mathematics is one who believes that math is a set of facts presented with teacher-
centered methodologies; (2) a discovery mathematics teacher believes that math includes
knowledge that is learned best through student exploration; and (3) a connectionist

mathematics teacher relies heavily on experiences and real-life connections to help
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students learn math concepts. According to the authors, teachers’ beliefs must embrace a
discovery and connectionist perspective to provide student-centered and standards-based
instruction.

They further stated that teacher beliefs that support student-centered math
learning are likely to lead to better student outcomes than are those that support teacher-
centered instruction. Student-centered learning emphasizes that students learn
mathematics content at high levels when the learning includes experiences with guided
exploration and is connected to the student’s real-life experiences. Students’ progress
through a mathematical learning continuum when connections are created between
different math topics. Polly and colleagues (2013) correspondingly stated that teachers
who demonstrate a belief in learning mathematics that is student-centered must engage in
PD that embraces student-centered instructional approaches that engage adult learners in
PD about math teaching and the way students learn mathematics using a discovery or
connectionist approach. According to the authors, students with teachers who embrace
student-centered instructional approaches to mathematics are expected to achieve better
performance on their math post-tests compared to pre-tests than those who have teachers
with teacher-centered beliefs about learning mathematics. Based, in part, on their work,
this project will include a strategy to determine mathematics teachers’ beliefs and use
these data to develop a revised district PD design and implementation program.

Buether, Hur, and Jean (2015) asserted that teachers’ beliefs, attitudes, and
perspectives are a focus of student performance. The authors conducted a study on the

consistency between teachers’ beliefs and student academic achievement in early
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childhood classrooms. They collected data on teachers’ student-centered beliefs and
student achievement using the Modernity Assessment Scale to determine which teachers
used a student- and which used a teacher-centered approach to instruction. The authors
maintained that it is the teachers’ role to be aware of, and responsive in, their
instructional practices to students’ learning processes rather than enforcing teacher-
centered rules and limits on student learning. Their results indicated that students with
teachers who reported more student-centered beliefs about learning mathematics had
higher math scores, indicating the need for PD programs that focus on soliciting
information about teachers’ beliefs in the PD design process.

Kleickmann et al.’s (2016) study on science PD’s effects on teacher beliefs and
motivations, instructional practices, and student achievement also measured PD’s
effectiveness in altering elementary teachers’ beliefs and motivations for learning. The
researchers investigated whether, and the way in which, changes in instructional beliefs
changed elementary science teachers’ participation in PD experiences. The authors
agreed that restructuring teachers’ beliefs about instruction is a critical component of PD
design and implementation, and that PD programs create opportunities that nurture
content knowledge growth and strengthen learning of pedagogical approaches, but fail to
modify teachers’ beliefs about learning that produce significant changes in instructional
practices and student learning.

Ida (2017) focused on teacher, school principal, and student beliefs in his study of
good teachers’ attributes. Before the study, the author conducted a literature review based

on which he created a list of attributes that described a good teacher and included (1)
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teacher personality, and (2) abilities, skills, and professional competencies. From this, he
developed a survey to measure the factors identified. The survey was administered to a
sample of secondary students; the results indicated that an effective teacher is one who
practices a more student-centered approach to instruction. The results revealed
overwhelmingly that students would like to have teachers who implement instruction that
helps them acquire knowledge. Furthermore, the results indicated that an effective
teacher is one who has a student-centered approach that involves personal experiences in
instruction and takes pride in teacher-student relationships. The researcher shared results
with the study participants.

Blotnicky et al. (2015) suggested that adjustments in teacher behavior attributable
to a shift in self-efficacy lead to beneficial student outcomes. The researchers analyzed
sample teachers’ beliefs and knowledge about student’s data with attention deficit
disorder and the way those contributed to student learning. They found that teachers who
felt a personal responsibility for student outcomes, possessed self-efficacy, and wished to
help students were more likely to respond that they were more willing to adapt
instructional practices in response to student needs. Overall, the study’s results showed
that teachers who had positive beliefs about students engage in effective classroom
practices.

Baumert, Hachfeld, Klusmann, Kunter, Richter and Voss (2013) conducted a
multi-dimensional study of teachers’ professional competence that included cognitive
aspects as the foundation of successful teaching. In the study, teachers’ professional

beliefs were included as an element of their professional competence to determine their
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association with instructional practices and student outcomes. The results indicated that
teachers with greater professional competence: (1) endorsed a more constructivist view of
learning; (2) believed the learner is an active participant; and (3) believed that learning
occurs in a social context. The scores of teachers who exhibited the greatest aspects of
competency, especially those related to attitude and motivational variables, were related
positively to student outcomes and instructional quality.

Campbell, Lee and Longhurst (2017) studied teacher learning in technology PD
and its effect on student achievement in science. Their results supported the notion that
teacher beliefs are an important factor that can influence instructional decisions. In
addition, the researchers reported that teachers’ beliefs about knowledge transmission, an
indicator of the teacher-centered approach, decreased when teachers participated in the
PD. The study indicated that adopting innovative pedagogies that integrate technology
requires teachers to change their previously held pedagogical beliefs. The teachers’
beliefs improved and the positive effect of teaching technology on student achievement
was greater when it was combined with a student-centered, constructionist instructional
approach.

Killion (2016) studied teachers learning to use technology and found that
relationships existed between teacher practice and beliefs that benefitted students
academically. In this study, a school-wide PD was sustained over two to three years and
improved the efficacy and effectiveness of instruction as evidenced by increased end-of-

grade assessment scores. Six teachers completed four instruments that measured subject-
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specific self-efficacy beliefs. The results indicated that, at the end of the PD initiative,
teachers had significantly greater student-centered beliefs then before their participation.

The review of literature indicated that teacher beliefs and attitudes affect student
achievement. This study concluded that further investigation of PD design and
implementation processes are needed to support the theoretical framework (teacher
participation in PD will change beliefs and teaching practices to improve student
achievement). Based on the works of Hur et al. (2015), Kleshman (2016), and Polly et al.
(2017), all of whom concluded that teacher beliefs influence student learning, this policy
recommendation, which encompasses processes to determine PD participants’ beliefs
about student learning of mathematics will support the proposed PD design and
implementation. Assessment measures similar to the pre and post-test teacher belief
survey Polly and colleagues (2017) used could provide data on PD participants’ beliefs
about, and attitudes toward, their learning and that of their students. The policy
recommendation specifies the approach to PD design and implementation informed by
the results of the teacher belief survey data to ensure PD participants experience PD that
will enhance and change their beliefs about teaching mathematics content positively.
Job-Embedded Professional Development

Finding time for continuous PD must be addressed if teachers are to transform
student learning and to achieve learning at high levels, adequate time must be allowed for
it. PD that is a part of the teachers’ professional responsibilities and activities and a
component of the district’s and schools’ policies will help all stakeholders reach goals to

increase student achievement learning outcomes. Job-embedded PD (JEPD) is an
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approach that can be incorporated into an organization’s institutional structure easily and
provides teachers with the opportunity to learn in the context of their school environment.

Job-embedded PD that focuses on content is more likely to improve teacher
knowledge and subsequent instruction than is specific one-time training. Althauser
(2015) investigated the effect of district-wide, job-embedded mathematics PD on
clementary teachers’ students’ state content test scores. According to the author, job-
embedded PD conducted in a classroom environment allows teachers to apply
instructional practices, that increase the likelihood that they will continue to use the
reform-based instructional approach. Furthermore, through a job-embedded approach,
teachers can enhance their professional knowledge in core and pedagogical content, and
the study of children’s acquisition of knowledge. Using the knowledge that they acquire
necessitates the needed practice a job-embedded approach affords them.

A variety of methods can support sustained effective PD grounded in instructional
reforms. A study conducted on sustained PD’s influence on student outcomes in Science,
Math, Engineering, and Technology (STEM) measured by a state content standardized
assessment demonstrated improved student performance. According to Capraro (2016),
the most effective PD is intensive and sustained, and the most positive indicator
associated with statistically significant outcomes was teachers experiencing more than
fourteen hours of PD in an eight-month period. The results of the three-year study
indicated that sustainable PD at the school level that focuses on collaboration among

teachers likely will result in improved instructional practice.
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Carpraro and Han (2015) investigated whether participating in project-based
learning instructional activities influenced math achievement. The teachers in this study
participated in sustained PD of STEM project-based learning activities at three different
high schools for 30 sessions—seven hours per session over three years. The teachers
were required to teach one project-based learning activity in each grading period. All
teachers who participated agreed that STEM project-based learning instruction influenced
student mathematics achievement and performance positively.

Job-embedded PD is a balance of varied opportunities for learning as an
individual professional and with a collective team at the school level. Houchens and
Steward (2014) conducted a case study that investigated how job-embedded PD model
affected teachers’ practice. They examined whether participating teachers experienced
growth in their ability to use newly acquired knowledge. The participants volunteered to
participate monthly for six months in the JEPD experience, which focused on content,
instruction, and assessment practices to enhance instruction to improve student
achievement. The results indicated that each participant increased his or her desire to use
the new instructional approaches.

An organization that is involved with students becomes empowered to create the
best conditions for high levels of learning and student achievement. Job-embedded PD
demonstrates a commitment to the culture of learning, and is an ideal approach to
enhance students’ success. Conner (2015) investigated the relationships in authentic
collaboration in five job-embedded PD sessions. Participants collaborated to review

student work samples, observed peer teaching and conducted instruction rounds with a
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focus on improving student learning. At the conclusion of the last job-embedded PD
session, participants’ perceptions changed from resisting to understanding collaboration.
Conner argued that school leaders must afford teachers time to collaborate and learn from
one another in a variety of opportunities provided throughout the regular work day.

Job-embedded PD has been shown to be a successful indicator of instructional
reform. To help teachers implement effective reform efforts such as changes in
curriculum, adjustments in instructional practices, implementation of state standards, and
administration of multiple assessment measures, it is necessary for educational
institutions to implement on-going, job-embedded PD experiences to improve teaching
and student learning. Mazur and Woodland (2015) investigated a campus’
implementation of job-embedded PD with their PLC team. A group of high school
English Language Arts teachers formed a team and followed the activities of a PLC
model with the intent to improve their instructional practices. In implementing the model,
the teachers met for an hour and a half weekly and half a day every grading quarter to
design interventions to meet all students’ learning needs. The results demonstrated that
their job-embedded PD experience increased the teachers’ ability and skills to examine
and use student data more effectively to design interventions.

PD models that adhere to one-time training by outside experts have shown to be
less effective. Teachers should view PD experiences as opportunities to learn and apply
subject matter and instructional practices that are embedded in their weekly school
routines. The National Institute for Excellence in Teaching (2014) published a report on a

study conducted in lowa in which districts offered school-based job-embedded PD. The
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Institute worked with the district to integrate collaborative learning teams and
instructional coaching models’ in the school building supported as their job-embedded
PD. Teachers in lowa embraced the considerable resources available for various forms of
job-embedded PD. Because of National Institute for Excellence in Teaching support, the
districts in lowa worked to incorporate collaborative learning teams and instructional
coaching as an infrastructure to support the job-embedded PD initiative, and teachers
reached a new consensus about the best approach to PD.

Job embedded PD that can increase teachers’ instructional skills and students’
learning has emerged in educational systems. If a comprehensive framework or
infrastructure is in place to support various forms of job-embedded PD, teachers would
have opportunities to learn on site, to rehearse and collaborate with peers and to receive
individualized supports. Mette et al. (2016) investigated a team of teachers’ and
principals’ perceptions of a three-year effort to provide job-embedded PD. The results
indicated an increased awareness of instructional practices and closure of achievement
gaps. The job-embedded PD effort included instructional practices in 45-minute
pedagogical sessions once each grading period. Teachers’ perceptions were measured
before and after the experience, and the post-survey results demonstrated a positive effect
on their instructional practices.

As teachers continue to perfect their craft and learn to improve curriculum,
instruction, and assessment practices, the design of PD programs should provide
continuous job-embedded PD experiences. Barnett, Kirby, and Willis (2014) studied the

effects of a job-embedded PD program, The System for Student Achievement, on student
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achievement in 66 schools. The study was designed to respond to research
recommendations that improving teaching quality through professional efforts is the best
approach to improve student outcomes. The teachers participated in weekly collaborative
meetings led by master teachers in which they examined student data, and planned and
learned collectively research-proven instructional strategies the master teacher modeled.
The master teacher then observed classroom instruction and supported teachers with
instructional coaching. The teachers also collaborated with each other consistently to
increase their pedagogical content knowledge. The results indicated that the System for
Student Achievement PD model had a positive effect on student achievement as
measured by higher scores on mandated state content assessments.

Teachers’ PD is critical in educational reform efforts, and PD researchers have
gathered evidence that the one-time workshop model does very little to transfer PD
content to the classroom in a way that affects student achievement. Dimino Gersten,
Jayanthi, Newman-Gonchar, Taylor, and the Society for Research on Educational
Effectiveness (2013) conducted a study on a teacher study group PD program’s effects on
student achievement. The teacher study group was the PD approach used to establish
teacher networks that created ongoing learning activities for content and instructional
approaches for elementary students. The model’s goal was to incorporate research-based
instructional strategies in their current curriculum. The results demonstrated a positive
and significant effect on teacher knowledge and practices and student outcomes.

This literature review provide evidence that PD implementation and design should

include job-embedded strategies. Steward and Houchens (2014) found that teachers’
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instructional skills increased after participating in job-embedded PD as did Gersten et al.
(2013). Conner (2015) also reported increased achievement on the part of students whose
teachers participated in and job-embedded PD that included collaboration. Woodland and
Mazur’s (2015) work supported teachers collaborating to analyze data with the specific
intent to design instructional interventions. In conclusion, all of the literature presented in
this section validated the assumption that teachers who participate in job-embedded PD
and apply emerging and innovative PD practices in their classrooms increase their
likelihood of continuing to use effective mathematics pedagogical practices.
Instructional Coaching

Instructional coaching is JEPD strategy that serves as a support system to
implement new instructional approaches that improve student learning. Instructional
coaching is a practice that supports JEPD in the form of on-going specialized
instructional assistance that can increase student learning outcomes. According to Lia
(2016), using instructional coaches is not a new concept, and is ranked among the most
appropriate practices that have been implemented to date. The author conducted a study
to assess the effectiveness of using coaching observation checklists to provide teachers
with real-time feedback. In the study, teachers from five schools received instructional
coaching and traditional PD on implementation of intervention strategies. The study’s
goal was to determine whether improved instruction through coaching and PD increased
student learning. The results showed that teachers’ participation in coaching and PD that
focused on curriculum, instruction, assessment, and student behavior resulted in

improved student outcomes. The author suggested that when teachers receive
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instructional coaching as well as traditional PD, they learn strategies to make
instructional adjustments to improve student outcomes.

Schools’ main focus to improve instruction as a result of accountability mandates
requires a resurrection of PD that provides teachers with instructional support. Heglund,
K. and McKenna (2018), conducted a study on investigating coaching principles and
found that a coaching partnership model is a job-embedded PD approach in which a
group of coaches works together to serve teachers on an ongoing basis. This study
investigated the way coaching partnerships develop inquiry approaches to instruction that
lead to changes in teacher practices.

Instructional coaches are individuals who work at the school level to support
teachers and incorporate research proven instructional practices effectively through a
partnership. As a result of mandates such as Every Student Succeeds Act and NCLB,
educational leaders pay close attention to the way both students and teachers learn; and
instructional coaching supports learning at all levels for all teachers. Brown (2017)
conducted a study that investigated instructional mathematics coaches in four high
schools. The coaches’ work included ongoing, onsite, job-embedded collaborative
planning, data analysis, modeled lessons, and peer observations with feedback. The
results showed a significant increase in teachers’ implementation of new instructional
strategies that they learned with instructional coaching support. Brown concluded that
greater use of such models as instructional coaching will allow teachers to relate to, and

implement, new learning in their daily work with students.
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Instructional coaching can lead to significant transfer of new instructional
approaches and an increased frequency of using research-proven instructional practices.
Teachers can participate in learning communities in which they receive instructional
support from a coach and participate in solving instructional challenges. Kane and
Rosenquist (2018) investigated the way instructional coaching improved instruction
compared to other forms of PD. The results indicated that using instructional coaches
who are held accountable for practicing the principles of coaching, and not asked to
perform other duties unrelated to teacher support, is the fastest form of support for
teacher learning and changes in instructional implementation.

Ongoing PD located in the context of the professional’s daily work environment
is an essential aspect of PD. While instructional coaching is not a traditional form of PD
and teachers may be unwilling to embrace new ideas, when teachers receive sufficient
and meaningful PD, such as that provided with instructional coaching models, they tend
to implement programs and practices more effectively that lead to improved student
learning. Desimone and Pak (2017) conducted a study on instructional coaching as a
high-quality PD in which coaches were a strategy mandated to develop teacher capacity.
The results indicated these coaching models are powerful tools that improve teacher
knowledge, skills, and practice.

Instructional coaches are used frequently as onsite PD facilitators. Schools and
school districts use coaching models to develop and train teachers in data analysis,
instructional implementation, and assessment design. Effective job-embedded PD

instructional coaches deliver serves to improve teaching and student learning. Johnson
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(2016) conducted a study on instructional coaching implementation with consideration of
campus administrators. The study provided evidence that coaches have the potential to
affect the way teachers teach and students learn through continuous interactions,
reflections, dialogue, and analysis as the foundation of problem solving through teaching
(Johnson, 2016). According to the author, administrators must have a clear vision of the
instructional coach’s role and responsibilities to increase student outcomes through
improved teacher quality.

Instructional coaching has become the preferred choice to provide onsite,
individualized, and sustained PD. Garcia, Jones, Holland, and Mundy (2013) conducted a
study on instructional coaching’s effects on student achievement at Texas middle schools.
The study compared two middle schools in one district, one of which used instructional
coaching was used, while the other did not, to determine whether instructional coaching
affected student outcomes. According to the authors, teacher instruction was improved
and instructional coaching seems to have the greatest effect on building teacher capacity
when combined with other forms of PD. The results indicated that teachers in the middle
school with an instructional coach changed the way they approached their instructional
practices, which led eventually to more positive associations with student outcomes than
in the middle school without the coach.

Tenant (2014), conducted a study with English Language Learners’ teachers and
their instructional coaches and the way the latter’s roles influenced their work. The study
concluded that coaches influenced the way the teachers taught English by giving

guidance on the curriculum, teaching methods, and assessments. The coaches in this
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study participated in weekly committee meetings to ensure implementation of
instructional policies, facilitated annual seminars, and hosted 10-hour workshops for
every teacher for nine years. The author indicated that teaching English was more
effective as the result of the coaches’ guidance.

As school districts focus increasingly on student learning and growth, they are
seeking opportunities to develop teachers continuously to improve student outcomes.
School districts also are attempting to improve instructional practices in response to a
shift in focus to student learning. Instructional coaching is an effective strategy to provide
onsite, individualized, and sustained PD as supported by the work of Brown (2017),
Johnson (2016) and Kane and Rosequist (2018), among others. The inclusion of job-
embedded PD, and specifically an instructional coaching model, in this policy
recommendation will provide the district with identifiable changes in teacher classroom
practice with the ultimate intent to increase student achievement. The JEPD instructional
coaching model is not a new concept (Lia, 2016); however, it does provide on-going
specialized support that focuses on the way improved instruction would benefit student
learning.

Conclusion

This literature review described the relationships among PD, teacher self-efficacy
and student learning. Instructional methods that are student-centered and standards-based
require a belief system that supports discovery and connectionist approaches to teaching
(Polly et. al, 2013), and such an approach has the potential to lead to increased student

achievement. Thus, PD designs must add learning that challenges current belief systems
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that contradict a student-centered approach. Finally, the literature review included a
synthesis of the relationship between job-embedded PD models and student learning
outcomes. With the variety of accountability expectations of teachers, job-embedded PD
that focuses on content and instruction is more likely to improve classroom instruction
and learning outcomes than one-time only district-sponsored PD sessions. According to
Althauser (2015), job-embedded PD models also are known to support increased
professional self-efficacy and adjust teachers’ belief systems, both of which were
correlated with improved student outcomes. This project includes two additional
components to the research site’s current PD model: a measure of teacher beliefs before
and after participating in PD, and teacher participation in onsite, JEPD models.
Project Description

As a policy recommendation, this project includes continued collection of data on
elementary teachers’ participation in PD and its relationship to student achievement on
the states’ mathematics assessment. The policy recommendation includes teacher
perception data and two PD implementation models in addition to the current content and
process district level mathematics sessions: pre- and post-survey data on teachers’ beliefs
about teaching mathematics and job-embedded PD models in the form of instructional
coaching. In response to enhanced student learning outcomes of elementary mathematics
content, the policy recommendation is a one-year PD program for elementary
mathematics teachers that will measure the relationship between teacher instructional
beliefs and student learning outcomes in elementary mathematics content, participation in

district-level PD sessions on math content and pedagogical content, and student learning
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outcomes of elementary mathematics content, as well as teacher participation in onsite,
job-embedded PD led by math instructional coaches and student learning outcomes of
elementary mathematics content.

The resources needed for this project are minimal. There will be continued PD
design processes that include teacher recommendations, teacher background data
analysis, and district administration funding allocation measures to support PD sessions
for content and instructional practices designed for the district. For this component of the
policy, a committee of stakeholders, including both district and campus curriculum and
instructional lead personnel, will meet over the course of two to three months to analyze
data and begin designing the district-led PD sessions. This committee will then present
the year-long plan to another set of constituents: school principals with whom the
committee will share their data analysis and recommendations for the district PD
program. The principals then will take the proposal back to their individual campuses for
feedback. During the next month, all principals will return as a collective team and share
feedback with the district PD committee to adjust the design if necessary. The district
committee then will finalize the one-year PD plan for the upcoming school year
beginning in August and ending in March to include monthly content sessions and
quarterly instructional (process) sessions. The formation of the district and campus
curriculum and instructional committee’s work for data analysis and preliminary planning
will take place in January and February, and the district PD will be designed from
February to May. The school principals will receive the first presentation of the

preliminary plan in an hour-long presentation in March, after which they will take the
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tentative plan to their individual campuses for feedback throughout the month of March
during collaborative campus team meetings and/or campus faculty meetings. In April, the
campus principals, as small teams, will present their feedback to the district team. The
district PD committee then will deliberate on the feedback during April and in May, and
will present the final plan to the principals with feedback and adjustments.

From May through July, each principal will take the district PD program plan and
work with his/her campus to create a campus-based, job-embedded PD plan. The
principals will submit their individual plans to the district PD department in August. The
campus PD plan will include belief survey data collection twice a year, first in August
and then in May, and every teacher will commit to district-led PD sessions held monthly
and quarterly, and participation in weekly job-embedded PD in the form of an
instructional coaching partnership model. Every school principal will review the district
and campus PD plans beginning in August or as new staff members are hired.

The Mathematics Teaching Efficacy Beliefs Instrument (MTEBI) developed by
Enochs et al. (2000) will serve to evaluate mathematics teaching efficacy. Data will be
collected from all mathematics teachers before the first month of formal instruction
begins and during the last month of instruction in each new school year and then
analyzed. The results from the MTEBI will be used to establish job-embedded PD goals
to increase mathematics teaching efficacy and concomitant student outcomes. The
instrument will elicit information about the way teachers feel about their practices in
teaching math content, and based on the pre-and post-instrument results, the onsite

instructional leaders (principal and instructional coach) will define the focus for the job-
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embedded PD tasks, including but not limited to training, instructional observations with
feedback, and development of instructional strategies with lessons the onsite instructional
coach models.

The school principal and instructional coach will spend time before the beginning
of the school year reviewing the teachers’ professional background in education and the
MTEBI results to design a targeted plan of instructional coaching support. The priorities
will be those teachers in need of improving instruction and those with no previous
experience. Based on the MTEBI pre-instrument analysis and teacher demographic data,
the major models of the PD from the instructional coach could include planning
standards-based math lessons, modeling math instructional practices, and mentoring.
Furthermore, the instructional coach will conduct monthly observations and provide
instructional feedback to improve practices of teachers involved in an instructional
coaching cycle. The resources needed for this element of the project include the MTEBI
instrument, instructional coaching implementation resources, and an instructional
coaching feedback form. Lastly, the instructional coach will participate in bi-weekly
collaborative coaching meetings with the principal to review instructional feedback and
determine the next steps to support teachers participating in the onsite instructional
coaching cycle.

Informing the results of PD initiatives is guided through an evaluation process.
This project’s policy recommendation to explore and implement additional PD methods
to improve student outcomes will measure students’ progress and inform the school’s

improvement practices. The type of evaluation planned for the project result is outcome-
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based. Student outcomes will be an element of the evaluation plan and will be measured
by the state assessment for mathematics with the goal to increase scores. Teacher scores
on the MTEBI survey before and after their onsite, JEPD experiences will be included as
well.
Evaluation Justification

The selection of an outcomes-based evaluation plan for the project is grounded in
the fact that the project has established goals for the PD programming to improve student
learning outcomes in elementary mathematics. Data analyzed to evaluate this project will
inform teacher learning and training needs to change their instructional practices with the
ultimate goal of improving student achievement. In addition, an outcomes-based
evaluation includes opportunities for onsite reform initiatives based on the MTEBI and
student learning measured by STAAR for students whose teachers participate in
recommended onsite, job-embedded instructional coaching methods. The outcomes
evaluation method will include both short- and long-term objectives. The short-term
objective will focus on outcomes of teacher beliefs and instructional approaches, while
long-term objectives will focus on improvements in student achievement. Lastly, an
outcomes-based evaluation plan will serve as a measure of the way continuous
improvement of teachers’ PD is related to schoolwide accountability and results.
Evaluation Goals

The evaluation of the policy recommendation will include goals to improve
student outcomes that measure each element of the project. One component that will be

evaluated is the results of the MTEBI pre- and post-scores. The MTEBI contains a
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Mathematics Teaching Outcome Expectancy and a Personal Mathematics Teaching
Efficacy subscale, in which each item is measured on a 5-point Likert scale (see
Appendix B). This component’s goal is to increase efficacy in teaching mathematics.
Evidence that the goals are met will be evaluated by the selection of positive items on the
MTEBI and measures of the pre- vs. post-answers to each statement. The goal to increase
mathematics teaching efficacy is an element of the evaluation goal to increase the
likelihood of continued use of reform-based instructional practices.

The second element of the project that will be evaluated is student outcomes,
which relate to student achievement. Typically, student outcomes describe the
mathematical knowledge, abilities, or specific skills the student is expected to acquire.
This evaluation plan, the goal of which is to improve student learning outcomes, will use
the STAAR to assess learning mathematics concepts. Evidence will be gathered from the
state accountability report for student performance in mathematics which is distributed to
each school upon the conclusion of the school year. Each school will use the reports to
analyze student scores and determine the mean improvement for those students whose
teachers participated in the recommended onsite, job-embedded PD methods, such as
instructional coaching cycles. Overall, the goals include increasing student outcomes in
mathematics by increasing positive responses on the teacher beliefs instrument to
increase implementation of reform-based instructional practices acquired through job-
embedded PD methods.

Evaluating this project as a policy recommendation is designed to provide reliable

and meaningful results for all stakeholders involved in implementing the policy. To do
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s0, the goals intended are clarified with an assessment of those included. The key
stakeholders include the school board, district superintendent, district and campus
administrators, teachers and teacher teams, and instructional coaches.
Project Implications

Local Community Implications

Research and this study have provided evidence that teacher quality is related to
student learning outcomes. The results of this study and the subsequent policy
recommendation project will contribute to positive social changes that affect educational
leaders, teachers, and students. Both district and onsite PD methods are the most critical
factors in strengthening teacher quality and improving student learning outcomes. The
purpose of this study was to determine whether there was a relationship between teacher
participation in district PD and elementary student mathematics achievement. Based on
the results, additional variables will be measured in the project to develop a policy
recommendation that includes teacher beliefs about teaching and learning mathematics
and teacher participation in both district and onsite, job-embedded PD methods,
specifically instructional coaching partnerships. Based on the results of teacher efficacy
MTEBI data, teacher participation in PD has been shown to increase positive attitudes
about teaching and learning mathematics and increased adjustments to instructional
approaches that support positive social change at the local level.

The first implication of positive social change includes the research site’s
leadership team. This team has established protocols to analyze current PD design and

implementation practices that include analysis of student learning outcomes, and found
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that without the proposed policy recommendation, current practices had little to no
relationship to student outcomes on the state mathematics test. The research site will
include analysis of the results of the teacher belief tool during the proposed design stages
of the PD. The positive social outcome implication will increase the likelihood of
designing PD methods that address the results of teacher beliefs and teacher background
data to improve PD implementation practices.

The next implication for positive social change is the teachers’ participation in PD
methods. Elementary teachers now will participate in both district-led and onsite JEPD
designed to meet their individual instructional needs. The district-led PD will continue to
offer both content and process sessions and add opportunities for teachers to expand their
new inquiry and learning during their daily work experiences through onsite JEPD
methods, such as collective team planning and instructional coaching partnerships.
Through such methods, the teachers will have opportunities to practice and refine their
newly acquired instructional approaches to improve instructional quality and student
learning outcomes in mathematics.

The last implication for positive social change affects the students of the teachers
who participate in implementing the new policy recommendation. The goal for this entire
study was to determine the strength of the relationship between teacher acquisition of
new instructional practices and student learning outcomes. District scores indicate that
students need to increase their learning outcomes on several mathematical concepts,
including Numbers, Operations, and Algebraic Reasoning. Based on the results of this

study, there were minimal gains in student outcomes on these concepts as measured by
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the state math assessment for those students with teachers who participated in the current
district-led PDs.
Larger Community Implications

Teachers’ effective instructional practices influences student learning outcomes
greatly. Schools and school districts are taking advantage of PD programs to improve
teacher instruction. As measures of accountability become entrenched into the
educational system, the need for effective PD become paramount (Guskey, 2017).

When measurements of teacher beliefs were included and reviewed to inform PD
design and implementation to improve teaching quality and student learning outcomes in
the U.S., teachers all over the country were more apt to change to more effective
instructional approaches when they engaged in PD methods that influenced their beliefs
about teaching (Polly et al. 2017). Teachers who implement effective practices after
participating in well-designed and research-based PD are prepared better to meet their
students’ ever-changing needs. The implications for implementation of effective PD
practices are great for school districts around the country. Accountability measures such
as Every Student Succeeds Act and NCLB, requires districts to collect data on student
achievement and highly qualified teachers. The use of these and other data can inform the
design and implementation of effective PD practices. Districts, including the research site
for this study, have district PD departments and/or developers who analyze data to
determine the most effective PD strategies. By including teachers’ beliefs about teaching
and learning mathematics data in the data analysis process, those responsible for

designing the school’s or district’s PD can incorporate, teacher instructional practices that
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are more likely to be consistent with student-centered approaches to teaching. The
literature supports PD developed to increase teacher effectiveness with the ultimate goal
to increase student achievement.

This project is based on the assumption that teachers want to become more
effective to improve their students’ learning outcomes. As increased accountability
measures now lead the development of district instructional policies, teachers are seeking
specialized supports to help them improve their instructional practices to improve student
learning outcomes and PD methods can support teachers’ instructional needs in a variety
of ways. The social influence of such effective PD methods as sustained, job-embedded
methods of PD consistent with the organization’s mission and goals to improve student

learning is one such positive outcome.
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Section 4: Reflections and Conclusions
Project Strengths and Limitations

This project responded to teachers’ and school leadership’s demand for PD that
results in improved instruction and increased student achievement. Because of increased
accountability for student learning, teachers now demand opportunities for professional
growth in research-based, up-to-date content and instructional processes. These
professional growth opportunities can be delivered through effective PD design and
implementation. Thus, this policy recommendation project encompasses opportunities for
PD designs to meet teacher needs as identified using data on their background and beliefs
about student learning. In addition to strengthening teachers’ instructional capacity
through methods like district PD sessions on math content and instructional practices, this
policy recommendation also includes PD implementation support from sustained, job-
embedded PD methods such as onsite instructional coaching partnerships. The strengths
of this project are that it can produce a policy recommendation that addresses PD design
processes by including the collection and analysis of teacher belief data and PD T-TESS
implementation processes data.

Despite the project’s strengths, there are also limitations. The policy
recommendation includes research and approaches to address improvements in PD design
and implementation based on the results of a correlational study that revealed no
relationship between teacher PD participation and student outcomes on the state
assessment in mathematics during the 2015-16 school year. Because none of the

hypotheses were supported, changes in the design and implementation of PD are
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necessary to ensure these processes are consistent with the teachers’ needs so they can
best serve their students. The policies for other PD designs and implementation practices
may already include collecting teacher belief data to refine the designs further and/or
encompass onsite implementation strategies and still yield no significant relationships
between student outcomes and teacher PD. Because this project’s policy recommendation
specifies only the MTEBI teacher belief instrument, further investigation may be needed
to determine whether another teacher belief instrument would capture the teachers’ needs
best to develop the most effective PD. Further, the sustained, job-embedded onsite
approach to PD implementation might not be the most appropriate method to implement.
However, the literature has many other PD methods that could create onsite opportunities
for teachers to strengthen their content knowledge and instructional approaches.
Recommendations for Alternative Approaches

Based on the results of this study, teachers’ attendance at district-sponsored PD
sessions had little influence on student performance on the state mathematics assessment
during the 2015-16 school year. Thus, the project’s policy recommendation will add two
other PD methods to the district’s current PD policy to measure teachers’ teaching
beliefs, and the effectiveness of sustained, embedded onsite PD methods such as
instructional coaching partnerships. However, an alternative approach to address the
district’s poor student performance on the state mathematics assessment may necessitate
a different type of onsite job-embedded PD method such as collaborative teaming.

Collaborative teaming is a PD method rooted in PLCs. A PLC is an effective job-

embedded PD method that increases teacher collaboration to evaluate student
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performance. This alternative approach affords teachers an opportunity to work once a
week as a grade-level team to select essential learning targets, formative assessment
methods, and data analysis procedures to implement that are consistent with state
mathematics standards. The research site could implement collaborative teams during the
second week of school and ending the last week. With district support, the school leader
would create a master schedule that allows at least 90 minutes for each collaborative team
to design essential learning standards and assessment tools and practices based on state
standards and student assessment results.

Additionally, misinterpretation of student scores on formative mathematics
assessments may have contributed to the fact that students’ results on the state assessment
were unrelated to their teachers’ PD experiences in improving mathematics instruction.
During the study, formative assessment practices were implemented several times during
the academic year, and the data were used to measure student proficiency. However, it
was unclear whether teachers used these results to adjust their instructional approaches or
whether they adjusted based on the results of the math assessment outcomes. As the PD
policy did not include job-embedded PD practices such as an instructional coach,
teachers did not have the assistance needed to analyze formative assessment data with
which to modify their instructional approaches. Analysis of such data and parallel
changes in teacher instructional approaches combined with job-embedded PD methods

may help teachers determine gaps in mathematical proficiency more accurately.
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Scholarship, Project Development and Evaluation, and Leadership and Change

The processes involved in the development of this study of the relationship
between student achievement and teachers’ PD provided clarification for many
stakeholders. State, regional, and district leadership can understand the reality of student
performance trends in mathematics and the way teachers’ beliefs about teaching and
learning mathematics relate to student learning. Second, the results of the study provide
leaders with information with which to evaluate the significance of the effect of teacher
PD on student mathematics learning outcomes. The project results revealed the dismal
reality of student learning in one district, in addition to a response to poor student
learning outcomes in mathematics in the form of teacher instructional improvement
methods through PD models. The processes involved analyzing the data that assessed the
strength of relationship between a group of third grade teachers who participated in
mathematics PD and their student’s learning outcomes as measured by their performance
on the state mathematics test. Finally, the processes involved in developing the policy
recommendation project were a response to the study results. It is necessary to assess
teacher beliefs about teaching and learning effectively and to implement JEPD to change
teacher instructional practices and increase student achievement.

Personal learning and growth as a scholar practitioner and project developer
occurred throughout the research process. Through this process, | learned essential skills
related to defining a problem, designing a study, and analyzing results from which to
draw conclusions accurately. Second, | learned the importance of the credibility of the

results with which to develop a policy recommendation for my district. Finally, | learned
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the importance of scholarship and leadership in sharing ideas, recommendations, and
suggested practices with educational leaders and policy and decision makers. As a
scholar practitioner practicing in the field currently, 1 described the current realities of
elementary students’ learning in mathematics content in my district. As an elementary
teacher, | have experienced firsthand the reality of students struggling to learn
mathematical concepts. | often sought out experts in the field for solutions, but did not
seek clarification about why the issue occurred. Through this research, I acquired the
tools to define the issue and seek solutions to resolve it.
Reflection on Importance of the Work

Student achievement in mathematics is a high priority, as the increased
implementation of STEM programs throughout the country to meet workplace demands
demonstrates. Students’ mathematics performance must be measured and remedied to
ensure high levels of learning through a variety of integrated, real-world experiences as a
foundation to become better prepared for the work force. Mathematics is used, applied,
and seen everywhere, and students must engage in its exploration so they are comfortable
when they need to apply its concepts to solve real-world problems. The work completed
throughout the project’s development provided clarity and tangible solutions to improve
student learning outcomes in mathematics by identifying the reality of that learning and a
solution to address the issue by improving instructional quality through appropriate and

effective PD.
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Implications, Applications, and Directions for Future Research

Continued analysis to determine the relationship between teacher beliefs about
teaching and learning mathematics, teacher participation in PD, teacher instruction, and
student mathematics achievement has the potential to effect positive social change. The
development of a comprehensive PD program emerged from this study that could affect
school reform efforts positively by providing PD opportunities that meet teachers’ needs
and increase student achievement. Understanding what teachers believe about teaching
and learning elementary mathematics helps PD designers and implementers provide
teachers with in-depth PD experiences. Individual teachers who engage in continuous
job-embedded and district-led content and process PD methods will have a positive
influence on their students’ math learning outcomes and engaging families while teachers
modify their instructional approaches will increase parents’ confidence in teachers and
schools’ work. Finally, organizational leaders and policy makers will begin to recognize
their need to support the change in instructional practices that affect student learning
outcomes directly, as well the necessity to validate teachers’ beliefs and needs that drive
their PD.

This study’s methodology focused on determining the direction and strength of
the relationship between student achievement, instruction, and PD using a quantitative
correlational design. However, the results revealed no significant relationships among the
variables. As the null hypothesis was not rejected, an ad hoc power analysis, Creswell’s
(2014) G*Power 3.1: Tests for correlation analyses (Table 7), was conducted to gauge

the effectiveness of the hypothesis test and to minimize the probability of failing to detect a
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Type Il error. The value of the power was computed using a significance level of 0.05 to
ensure a power of 0.95. The power results indicated for an exact power calculation of
0.99 I needed a sample size of N = 34 teachers. This is higher than the requested power of
0.95. According to Triola (2012), a power of at least 0.80 is a common requirement for
determining the hypothesis test is effective and can be used to determine the minimum
required sample size (Triola, 2012).

The study’s theoretical implications centered on Guskey’s Model of Teacher
Change (2017), which suggests that the three major outcomes of PD includes teachers (1)
making changes in their classroom practices; (2) perceiving evidence of improvements in
student learning, and (3) changing their attitudes because they see how much better their
students are learning. Future research designed to assess the relationships among PD,
student achievement, and instruction could have different implications, as this study did
not measure teacher beliefs and attitudes. However, studies on PD and student
achievement that support theoretical frameworks such as Guskey’s model by measuring
all three variables (PD, student achievement, and teacher attitudes and beliefs have
demonstrated statistically significant relationships.

Including data on teacher beliefs about teaching and learning elementary
mathematics in the statistical analysis is recommended in future research. The project’s
policy recommendation suggests that designing and implementing PD methods that have
the greatest effects on student learning outcomes should include PD that addresses
teachers’ belief systems. A change process to include data on teacher participation in both

district-led sessions and job-embedded programs in the analysis is another
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recommendation for future work. The change processes identified in this study on
professional learning, instruction, and student achievement in elementary mathematics
are methods to sustain positive effects in educational improvement efforts for future
practices.
Conclusion

Student achievement in elementary mathematics continues to be a troubling issue
in schools today, and comprehensive PD in mathematical content for elementary teachers
has not been at the forefront of school reform efforts. Student learning outcomes in
mathematics on state assessments could increase if teachers are prepared well. Based on
the limited results of this study, teachers who engage in continuous PD and meets the
demands to strengthen both math content and pedagogical knowledge will yield greater
outcomes in student learning. Professional learning opportunities and practices must
provide the support for elementary teachers of mathematical content to grow and change
their practices to improve student learning outcomes. This study has provided evidence
that for teachers to improve their instructional practices to increase student achievement
in elementary mathematics, they must engage in continuous professional growth to

become learner- and learning-centered through high-quality PD programs.



87

References

Abu-Tineh, A. M., & Sadig, H. M. (2018). Characteristics and models of effective
professional development: The case of school teachers in Qatar. Professional
Development in Education, 44(2), 311-322. doi:10.1080/19415257.2017.1306788

Aja, S. N., Egwu, S. O., Aja-Okorie, U., Ani, T., & Amuta, N. C. (2018). Universal Basic
Education (UBE) Policy Implementation Challenges: The dilemma of junior
secondary schools’ administrators in Nigeria. International Journal of
Educational Administration and Policy Studies, 10(7), 83-90.

Althauser, K. (2015). Job-embedded professional development: It’s impact on teacher
self-efficacy and student performance. Teacher Development, 19(2), 210-225.
doi:10.1080/13664530.2015.1011346

Anderson, R., Stutz, A., Cooper, T., & Nason R. (2017). Developing a theoretical
framework to inform the design of a teacher professional development program to
enable foundation to year 2 teachers of mathematics to build on indigenous and
low-SES students’ cultural capital. Mathematics Teacher Education and
Development, 19(3), 94-116.

Anderson-Pence, K. L. (2015). Teachers’ perceptions of examining students’ thinking:
Changing mathematics instructional practice. Cogent Education, 2(1), 1.
doi:10.1080/2331186X.2015.107532

Arbour, M., Yoshikawa, H., Atwood, S., Dura Mellado, F. R., Godoy Ossa, F., Trevino
Villareal, E., . . . Society for Research on Educational Effectiveness (SREE).

(2016). Improving quality and child outcomes in early childhood education by



88

redefining the role afforded to teachers in professional development: A
continuous quality improvement learning collaborative among public preschools
in Chile. Society for Research on Educational Effectiveness.

Barnett, J. H., Wills, K. C., Kirby, P. C., & National Institute for Excellence in Teaching,
(2014). Comprehensive educator effectiveness models that work: Impact of the
TAP system on student achievement in Louisiana. National Institute for
Excellence in Teaching.

Battey. D. (2013). “Good” mathematics teaching for students of color and those in
poverty: The importance of relational interactions within instruction. Educational
Studies in Mathematics, 82(1), 125-144. doi:10.1007/s10649-012-9412-z

Blank, R. K. (2013). What research tells us: Common characteristics of professional
learning that leads to student achievement? Journal of Staff Development, 34(1),
50-53.

Blotnicky-Gallant, P., Martin, C., McGonnell, M., & Corkum, P. (2015). Nova Scotia
teachers’ ADHD knowledge, beliefs, and classroom management practices.
Canadian Journal of School Psychology, 30(1), 3-21.
doi:10.1177/0829573514542225

Board Source. (n.d.) Creating nonprofit policies. Retrieved from
https://boardsource.org/resources/creating-policies/

Capraro, R. M., Capraro, M. M., Scheurich, J. J., Jones, M., Morgan, J., Huggins, K.S., ..
. Han, S. (2016). Impact of sustained professional development in STEM on

outcome measures in a diverse urban district. Journal of Educational Research,



89
109(2), 181-196. doi:10.1080/00220671.2014.936997

Cavanna, J. M., Drake, C., & Pak, B. (2017). Exploring elementary mathematics
teachers’ opportunities to learn to teach. Conference Papers - Psychology of
Mathematics & Education of North America, 805-812.

Center for Civic Education. (n.d.). Project Citizen. Public policy: What is public policy?
Retrieved from https://www.civiced.org/pc-program/instructional-
component/public-policy

Classens, A., & Engel, M. (2013). How important is where you start? Early mathematics
knowledge and later school success. Teacher College Record, 115(6).

Coley, R. J., Goertz, M. E., & Wilder, G. Z. (2017). Contributions to education policy
research. In R. E. Bennett & M. von Davier (Eds.), Advancing human assessment:
the methodological, psychological and policy contributions of ETS (pp. 363-387).
New York, NY: Spring Science + Business Media.

Collins, L. J., & Liang, X. (2015). Examining high quality online teacher professional
development: Teacher’s voices. International Journal of Teacher Leadership,
6(1), 18-34.

Conner, T., (2015). Relationships and authentic collaboration: Perceptions of a building
leadership team. Leadership and Research in Education, 2(1), 12-24.

Congress.gov. (2002). H.R.3763 - Sarbanes-Oxley Act of 2002. Retrieved from
https://www.congress.gov/bill/107th-congress/house-bill/3763

Copur-Gencturk, Y., & Lubienski, S. (2013). Measuring mathematical knowledge for

teaching: A longitudinal study using two measures. Journal of Mathematics



90
Teacher Education, 16(3), 211-236. doi:10.1007/s10857-012-9233-0

Cortes, K., Goodman, J., & Nomi, T. (2013). A double dose of algebra. Education Next,
13(1), 70-76. Retrieved from https://www.educationnext.org/a-double-dose-of-
algebra/

Costes-Onishi, P., & Caleon, I. (2016). Generalists to specialists: Transformative
evidences and impediments to student-centered practices of primary music and art
teachers in Singapore. International Journal of Education & The Arts, 17(7).
Retrieved from http://www.ijea.org/v17n7/

Cozad, L. E., & Liang, X. (2016). Effects of digital-based math fluency interventions on
learners with math difficulties: A review of the literature. Journal of Special
Education Apprenticeship, 5(2).

Creswell, J.W., (2013). Educational research: Planning, conducting, and evaluating
quantitative and qualitative Research. (Laureate Custom Ed.) Boston, MA:
Pearson Education.

Desimone, L. M., & Pak, K. (2017). Instructional coaching as high-quality professional
development. Theory into Practice, 56(1), 3-12.
doi:10.1080/00405841.2016.1241947

Dobbs, C. L., Ippolito, J., & Charner-Laird, M. (2016). Creative tension: Turn the
challenges of learning together into opportunities. Journal of Staff Development,
37(6), 28-31.

Doyle, S. (2013). How to write a policy recommendation. Retrieved from

http://web.uvic.ca/~sdoyle/E302/Notes/Policy%20Recommendation.html



91

Drago-Severson, E. (2016). Use a variety of practices to connect with all. Journal of Staff
Development,37(1), 38-42.

The Education Trust. (2016). Using data to improve student outcomes: Learning from
leading colleges. Education trust higher education practice guide #2. Retrieved
from https://edtrust.org/wp-
content/uploads/2014/09/HigherEdPG2_UsingDatatolmproveStudentOutcomes.p
df

Enochs, L. G., Smith, P. L., & Huinker, D. (2000). Establishing factorial validity of the
mathematics teaching efficacy beliefs instrument. School Science and
Mathematics, 100(4), 194-202. doi:10.1111/j.1949-8594. 2000.tb17256.x

Feng, W. (2019). Key factors influencing the results of the implementation of the “new
policies” on private education. Chinese Education & Society, 52(1/2), 3-10.
doi:10.1080/10611932.2019.1606611

Florida Department of Education. (n.d.). Guardian program. Retrieved from
http://www.fldoe.org/safe-schools/guardian-program.stml

Foundation Source. (n.d.). Getting started with your foundation: Governance and
policies. Retrieved from https://www.foundationsource.com/resources/download-
read/?download=Client-Kit_Governance-Policies_01-05-18.pdf

Foundation Source. (n.d.). What is a private foundation? Retrieved from
https://www.foundationsource.com/learn-about-foundations/what-is-a-private-
foundation/

Fusarelli, L. D., & Ayscue, J. B. (2019). Is ESSA a retreat from equity? Phi Delta



92
Kappan, 101(2), 32-36. doi:10.1177/0031721719879152

Gaikhorst, L., Beishuizen, J. J., Ziilstra, B. H., & Volman, M. L. (2015). Contribution of
a professional development programme to the quality retention of teachers in an
urban environment. European Journal of Teacher Education, 38(1), 41-57.

Garcia, S. G., Jones, D., Holland, G., & Mundy, M.-A. (2013). Instructional coaching at
selected middle schools in south Texas and effects on student achievement.
Journal of Instructional Pedagogies, 11.

Gaumer Erickson, A. S., Noonan, P. M., Brussow, J., & Supon Carter, K. (2017).
Measuring the quality of professional development training. Professional
Development in Education, 43(4), 685-688.

Gersten, R., Taylor, M. J., Keys, T. D., Rolfhus, E., Newman-Gonchar, R., Regional
Educational Laboratory Southeast, & National Center for Education Evaluation a
and Regional Assistance, (2014). Summary of research on the effectiveness of
math professional development approaches. REL. 2014-010.

Gersten, R., Dimino, J., Jayanthi, M., Newman-Gonchar, R., Taylor, M. J., & Society for
Research on Educational Effectiveness, (2013). Impact of the teacher study group
professional development program on student vocabulary and observed teaching
practice: A replication in first grade classrooms. Society for Research on
Educational Effectiveness.

Guskey. T. R., (2017). Where do you want to get to? Effective professional learning
begins with a clear destination in mind. Learning Professional, 38(2), 32-37.

Han, S. S., Capraro. R., & Capraro, M. (2015). How science, technology, engineering,



93
and mathematics (STEM) project-based learning (PBL) affects high, middle, and

low achievers differently: The impact of student factors on achievement.
International Journal of Science & Mathematics Education, 135(5), 1090-1113.
doi:10.1007/s10763-014-9526-0

Harding-De-Kam, J. L. (2014). Defining culturally responsive teaching: The case of
mathematics. Cogent Education, 1(1).

Hart, L., Oesterle, S., & Swars, S. (2013). The juxtaposition of instructor and student
perspectives on mathematics courses for elementary teachers. Educational Studies
in Mathematics, 83(3), 429-451. doi:10.1007/s10649-012-9464-0

Heglund, K., & McKenna, K. (2018). Instructional coaching, from theory to practice.
International Educator, 32(5), 5.

Hodges, J. (2018). Assessing the influence of No Child Left Behind on gifted education
funding in Texas: a descriptive study. Journal of Advanced Academics, 29(4),
321-324.

Hur, E. H., Buettner, C., & Jeon, L. (2015). The association between teachers’ child-
centered beliefs and children’s academic achievement: The indirect effect of
children’s behavioral self-regulation. Child & Youth Care Forum, 44(2), 309-
325. doi:10.1007/s10566-014-9283-9

Ida, Z. S. (2017). What makes a good teacher? Universal Journal of Educational
Research, 5(1), 141-147.

Jaciw, A. P., Hegseth, W., Toby, M., & Society for Research on Educational

Effectiveness, (2015). Assessing impacts of “math in focus,” a “Singapore math”



94

program for American schools. Society for Research on Educational
Effectiveness.

Johnson, C. C., Walton, J. B., & Sondergeld, T. (2017). A Statewide implementation of
the critical features of professional development: impact on teacher
outcomes. School Science & Mathematics, 117(7/8), 341-349.
https://doi.org/10.1111/ssm.12251

Johnson, K. G. (2016). Instructional coaching implementation: Considerations for k-12
administrators. Journal of School Administration Research and Development,
1(2), 37-40.

Jordan, N. C., Hanson, N., Fuchs, L.S., Siegler, R.S., Gersten, R., & Micklos, D. (2013).
Developmental predictors of fraction concepts and procedures. Journal of
Experimental Child Psychology, 116(1), 45-58.

Kane, B. D., & Rosenquist, B. (2018). Making the most of instructional coaches. Phi
Delta Kappan, 99(7), 21-25.

Karakus, M., & Karakus, F. (2017). Examining teaching of professional concepts in
teacher training and investigating students’ cognitive structures regarding
professional concepts. Educational Research and Reviews, 12(24), 1230-1241.

Killion, J. (2013). Tapping technology potential. Journal of Staff Development, 34(1), 10-
14.

Killion, J., & Hirsch, S., (2013). Investments in professional learning must change: The
goals are ambitious; the stakes are high-and resources are the key. Journal of Staff

Development, 34(4), 10-12.



95
Killion, J., (2016). Implementation fidelity affects the degree of change in teacher

practice. Journal of Staff Development, 37(3), 56-59.

Killion, J. J. (2016). When teachers learn to use technology, students benefit. Journal of
Staff Development, 37(4), 64-67.

Kirpatrick, L. A., & Feeney, B.C. (2013). A simple guide to IBM SPSS statistics: For
version 20.0 (12th Ed.). Belmont, CA: Wadsworth Cengage Learning.

Kleickmann, T. K., Trobst, S., Jonen, A., Vehmeyer, J., & Moller, K. (2016). The effects
of expert scaffolding in elementary science professional development on teachers’
beliefs and motivations, instructional practices, and student achievement. Journal
of Educational Psychology, 108(1), 21042. doi:10.1037/edu00000041

Kretchmar, J. (2015). Constructivism. Constructivism- Research Starters Education. 1.

Kunter, M., Klusmann, U., Baumert, J., Richter, D., Voss, T., & Hachfeld, A. (2013).
Professional competence of teachers: Effects on instructional quality and student
development. Journal of Educational Psychology, 105(3), 805-820.

Laski, E. V., Reeves, T. D., Ganley, C. M., & Mitchell, R. (2013). Mathematics teacher
educators’ perceptions and use of cognitive research. Mind, Brain, and Education,
7(1), 63-74.

Lee, H., Longhurst, M., & Campbell, T. (2017). Teacher learning in technology
professional development and its impact on student achievement in science.
International Journal of Science Education. 39(10), 1282-1303.
doi:10.1080/09500693.2017.1327733

Levenson, E. (2013). Tasks that may occasion mathematical creativity: Teachers’



96

choices. Journal of Mathematics Teacher Education. 16: 269-291.

Lia, M. (2016). Using an observation coaching checklist to provide feedback to teachers.
Journal of Catholic Education, 20(1).

Manfra L, Dinehart L, & Sembiante S. (2014). Associations between counting ability in
preschool and mathematics performance in first grade among a sample of
ethnically diverse, low-income children. Journal of Research in Childhood
Education [serial online]. 28(1) 101-114. Available from: Education Research
Complete, Ipswich, MA.

Mattera, S., Morris, P., & MDRC. (2017). Counting on early math skills: Preliminary
kindergarten impacts of the making pre-k count and high 5s programs. MDRC.
MDRC.

Mattera, S. K., Jacob, R., Morris, P.A., & MDRC. (2018). Strengthening children’s math
skills with enhanced instruction: The impacts of making pre-k count and high 5s
on kindergarten outcomes. MDRC. MDRC.

Mayotte, G., Wei, D., Lamphier, S., & Doyle, T. (2013). Enhancing capacity to improve
student learning. Catholic Education: A Journal of Inquiry and Practice, 16 (2),
264-287.

McGinnis, J. R., McDonald, C., Hestness, E., & Breslyn, W. (2016). An investigation of
science educators’ view of roles and responsibilities for climate change education.
Science Education International, 27(2), 179-193.

Meyers, C., Molefe, A., Brandt, C., & Society for Research on Educational Effectiveness

(2015). The impact of the enhancing Missouri’s instructional networked teaching



97

strategies (eMINTS) program on student achievement, 21%-century skills, and
academic engagement-second-year results.

Meixia, D., & Carlson, M. A. (2013). Elementary teachers’ learning to construct high-
quality mathematics lesson plans. Elementary School Journal. 113(3), 359-385.

Mette, I. M., Nieuwenhuizen, L., & Hyidston, D. J. (2016). Teachers’ perceptions of
culturally responsive pedagogy and the impact on leadership preparation: Lessons
for future reform efforts: International Journal of Educational Leadership
Preparation, 11(1),

Miller, A. (2017). Process for discovery: Project-based learning builds teachers’
collaboration skills. Learning Professional, 38(5), 35-39.

Mundy, Karen. (2016). The Handbook of Global Education Policy. Wiley Blackwell, 34-
55.

National Institute for Excellence in Teaching, (2014). Developing teacher leadership in
lowa: Saydel and Central Decatur Schools. National Institute for Excellence in
Teaching. National Institute for Excellence in Teaching.

Neumann, M. D. (2014). Mathematics teaching: Listening, probing, interpreting and
responding to children's thinking. Investigations in Mathematics Learning, 6(3),
1-28.

Nguyen, T., Watts, T. W., Duncan, G. J., Clements, D. H., Sarama, J., Wolfe, C. B., & ...
Society for Research on Educational Effectiveness. (2015). What specific
preschool math skills predict later math achievement? Society for Research on

Educational Effectiveness.



98
Ottmar, E.R., Rimm-Kaufman, S.E, Larson. R.A. & Berry, R.Q. (2015). Mathematical

knowledge for teaching, standards-based mathematics teaching practices, and
student achievement in the context of the responsive classroom approach.
American Educational Research Journal, 52(4), 787-821.

Pelech, J. R. (2016). Comparing the effectiveness of closed-notes quizzes with open-
notes quizzes: blending constructivist principles with action research to improve
student learning. I.E.: Inquiry in Education, 8(1),

Penn State. (n.d.). Types of policies. Retrieved from: https://www.e
education.psu.edu/geog432/node/260

Polly, D., McGee, J. R., Wang, C., Lambert, R. G., Pugalee, D. K., & Johnson, S. (2013).
The association between teachers and a positive; beliefs, enacted practices, and
student learning in mathematics. Mathematics Educator, 22(2), 11-30.

Polly, D., Wang, C., Lambert, R., Martin, C., McGee, J., Pugalee, D., & Lehew, A.
(2017). Supporting kindergarten teachers' mathematics instruction and student
achievement through a curriculum-based professional development program.
Early Childhood Education Journal, 45(1), 121-131. doi:10.1007/s10643-013-
0605-6

Policy.BuisnessDictionary.com (2019. December 11). Retrieved from
http://www.businessdictionary.com/definitio/policy.html

Prusak, N., Hershkowitz, R., & Schwarz, B. B. (2013). Conceptual learning in a
principled design problem solving environment. Research in Mathematics

Education, 15(3), 266-285.



99
Polly, D., Martin, C. S., Wang, C., Lambert, R. G., & Pugalee, D. K. (2016). Primary

grades teachers' instructional decisions during online mathematics professional
development activities. Early Childhood Education Journal, 44(3), 275-287.

Polly, D., Wang, C., McGee, J., Lambert, R. G., Martin, C. S., & Pugalee, D. (2014).
Examining the influence of a curriculum-based elementary mathematics
professional development program. Journal of Research in Childhood Education,
28(3), 327-343. d0i:10.1080/02568543.2014.913276

Rabiner, D. L., Godwin, J., & Dodge, K. A. (2016). Predicting academic achievement
and attainment: The contribution of early academic skills, attention difficulties,
and social competence. School Psychology Review, 45(2), 250-267.

Reddy, L. A., Kettler, R. J., & Kurz, A. (2015). School-wide educator evaluation for
improving school capacity and student achievement in high-poverty schools: Year
1 of the school system improvement project. Journal of Educational &
Psychological Consultation, 25(2), 90-108.

Reeves, J. L., Gunter, G. A., & Lacey, C. (2017). Mobile learning in pre-kindergarten:
Using student feedback to inform practice. Educational Technology & Society,
20(1), 37-44.

Rittle-Johnson, B., Fyfe, E. R., & Loehr, A. M. (2016). Improving conceptual and
procedural knowledge: The impact of instructional content within a mathematics
lesson. British Journal of Educational Psychology, 86(4), 576-591.

Rivera, M. J., Manning, M. M., & Krupp, D. A. (2013). A unique marine and

environmental science program for high school teachers in Hawai'i: professional



100

development, teacher confidence, and lessons learned. International Journal of
Environmental and Science Education, 8(2), 217-239.

Ruff, R.R., (2019). State level autonomy in the era of accountability: a comparative
analysis of Virginia and Nebraska education policy through No Child Left
Behind. Education Policy Analysis Archives, 27(6).

Ruff, S. E., & Boes, S. R. (2014). The sum of all fears: The effects of math anxiety on
math achievement in fifth grade students and the implications for school
counselors. Georgia School Counselors Association Journal, 21(1),

Russo, J., & Hopkins, S. (2017). How does lesson structure shape teacher perceptions of
teaching with challenging tasks? Mathematics Teacher Education and
Development, 1930-46.

Saultz, A., McGovern, K.K. (2019). Why ESSA has been reform without repair. Phi
Delta Kappan, 101(2), 18-21.

Sevis, S., Cross, D., & Hudson, R. (2017). Mathematics teachers' take-aways from
morning math problems in a long-term professional development project.
Conference Papers -- Psychology of Mathematics & Education of North America,
423-430.

Stage, E. K., Asturias, H., Cheuk, T., Daro, P.A., & Hampton, S.B. (2013). Opportunities
and challenges in next generation standards. Science, 340 (6130), 276-277.

Statistics Solutions. (2016). Selection process for multiple regression. Retrieved from
http://www.statisticssolutions.com/

Steeg, Susanna M. & Lambson, Dawn (2015). Collaborative professional development:



101
one school's story. The Reading Teacher, 68(6), 473-478. doi:10.1002/trtr.1338.

Stewart, T. S., & Houchens, G. W. (2014). Deep impact: How a job-embedded formative
assessment professional development model affected teacher practice. Qualitative
Research in Education (2014-6418), 3(1), 51-82. doi:10.4471/qre.2014.36

Strieker, T., Logan, K., & Kuhel, K. (2012). Effects of job-embedded professional
development on inclusion of students with disabilities in content area classrooms:
Results of a three-year study. International Journal of Inclusive Education,
16(10), 1047-1065. doi:10.1080/13603116.2010.538868

Taylan, Didem & Ponte, Jodo. (2016). Investigating pedagogical content knowledge-in-
action. Journal of Research in Mathematics Education. 5. 212.

Temant, A. (2014). A mixed-methods investigation of instructional coaching for teachers
of diverse learners. Urban Education, 49(5), 574-604.

Texas Education Agency. (n.d.). STAAR resources. Retrieved from
http://tea.texas.gov/student.assessment/staar.

Texas Education Association of School Board. (n.d.). Framework for board development.
Retrieved from:
https://tea.texas.gov/Texas_Schools/School_Boards/School _Board_Member
Training/Framework_for_School_Board_Development

Texas Education Association of School Board. (n.d.). Frequently asked questions.
Retrieved from: https://www.tash.org/services/policy-service/frequently-asked-
questions-fags.aspx

Texas Teacher Evaluation & Support System. (n.d.). T-TESS. Retrieved from


https://tea.texas.gov/Texas_Schools/School_Boards/School_Board_Member_Training/Framework_for_School_Board_Development
https://tea.texas.gov/Texas_Schools/School_Boards/School_Board_Member_Training/Framework_for_School_Board_Development
https://www.tasb.org/services/policy-service/frequently-asked-questions-faqs.aspx
https://www.tasb.org/services/policy-service/frequently-asked-questions-faqs.aspx

102
https://teachfortexas.org.

Todd-Gibson, C. (2017). An examination of how middle school science teachers conduct
collaborative inquiry and reflection about students’ conceptual understanding.
Contemporary Issues in Education Research, 10(2), 169-178.

Triola, M.F. (2017). Elementary statistics technology update. (11th Ed.) Boston, MA:
Pearson Education, Inc.

Wang, H., Warner, M., Golan, S., Wechsler, M., Park, C. J., & SRI, I. (2015). Evaluation
of the Florida master teacher initiative: Final Evaluation Findings. Evaluation of
the Florida Master Teacher Initiative: Final Evaluation Findings. Grantee
Submission. Grantee Submission.

Wendland, M.W., Robinson, C., & Williams, P.A. (2015). The Palgrave handbook of
critical thinking in higher education. Innovations in Education & Teaching
International, 54(4), 403-405.

West, J. (2016). Counter conjectures: Using manipulatives to scaffold the development of
number sense and algebra. Australian Primary Mathematics Classroom, 21(3),
21-25.

Wickstrom, M. m. (2017). Mathematical modeling: Challenging the figured worlds of
elementary mathematics. Conference Papers -- Psychology of Mathematics &
Education of North America, 685-692.

Wijaya, A. (2017). The relationships between Indonesian fourth graders' difficulties in
fractions and the opportunity to learn fractions: A snapshot of TIMSS results.

International Journal of Instruction, 10(4), 221-236.



103
d0i:10.12973/ii.2017.10413a

Willingham, J. W. (2017). Revealing layered mathematical learning goals through an
examination of mindset. Conference Papers -- Psychology of Mathematics &
Education of North America, 1170-1177.

Woodland, R. H., & Mazur, R. (2015). Beyond hammers versus hugs: Leveraging
educator evaluation and professional learning communities into job-embedded
professional development. NASSP Bulletin, 99(1), 5-25.

Yeh, C. (2017). Math is more than numbers: Beginning bilingual teachers' mathematics
teaching practices and their opportunities to learn. Journal of Urban Mathematics

Education, 10(2), 106-139.



104
Appendix A: The Project

Policy Recommendation White Paper

Professional Development Design, Implementation, and Student Outcomes

Table of Contents

INEFOTUCTION ...ttt r bt 96
PRODIEIM ...ttt b 96
RALIONAIE ...ttt 98
RESEAICH QUESTIONS ... .eciuviitieitie ittt ettt e eb e e ee e sbe e stb e e beesabeesbeesnbeesbeesareesbeeabeesreens 98
EVIdence from LITEratUre ..........cooeiiiiiiieisieiese e 100
RESEAICN DBSIGN. ..c.uviitieie ettt e st et e e e re e s te e be e e nreereenes 105
Data Collection and RESUILS..........ccuoiiiiieiieiee s 106
DiSCUSSION AN FINAINGS ....cvveiieiieieiie et 107
RECOMMENTALION ...t bbbt 108

CONCIUSTON <. 116



105

Introduction

School districts use professional development (PD) practices to enhance the
quality of teacher performance as a support mechanism to improve student outcomes.
However, educators believe that PD has little effect on their daily instructional
responsibilities and student outcomes (Guskey, 2017). This policy recommendation stems
from a quantitative correlational study that investigated the relationship of student math
performance and evidence of math instructional practices of a group of elementary
teachers who participated in a district-led math PD program. Furthermore, this policy
recommendation is intended for school districts who wish to revise their PD design and
implementation practices to achieve sustained improvement in teacher instruction and
concomitant student outcomes.

Problem

According to Guskey (2017), some educators find PD as a waste of time because
of poor planning and implementation. Many participate in PD opportunities as a result of
professional responsibilities set forth through their annual evaluation processes.
Furthermore, Guskey purported that, despite educator’s beliefs about PD, it is seen as
something to get out of the way. However, evidence shows that PD programs can be
highly effective when teachers believe they are effective, and designed and well
supported.

Accordingly, I conducted a study on PD and student achievement in elementary
mathematics, calculated the correlation between implementation of math instructional

strategies measured by T-TESS implementation scores (school district’s teacher
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evaluation tool), dosage of math PD hours received, and student outcomes as measured
by the Texas state math assessment. The goal of the study was to investigate whether
teachers’ participation in district-led PD and the implementation of strategies learned in
those programs improved teachers’ math instruction and student outcomes on the state
math assessment.

The results of the study demonstrated an insignificant relationship between
student outcomes on the Texas state math assessment and T-TESS scores and teachers’
participation in district-led PD. Because the null hypotheses were not rejected, the results
failed to confirm the hypothesis that teachers’ PD experiences effect changes in their
instructional approaches. However, the results revealed aspects of the district’s current
PD program that inhibit its effectiveness, specifically implementation of the district-led
PD. Guskey (2017) suggested that after experiencing PD, educators who do not exhibit
change in their instructional practices, beliefs, and their students’ achievement may not
do so because they did not perceive that the PD had a clear purpose. Similarly, he
asserted that when educators understand why they are engaging in PD, the experience
tends to be more effective for them and stated further that when PD has no clear intent,
providers may neglect to implement a valid and useful evaluation process. The policy
recommendation proposed herein will provide the district with a research-based method
to strengthen its PD design, implementation, and evaluation.

Rationale
Based on the results of this study, recommendations for changes in the district’s

design, implementation, and evaluation of PD are encouraged strongly. According to
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Brussow, Gaumer, Noonan, and Supon (2017), effective PD emerges from teachers
expressed needs with a direct connection established between those needs and the
students’ achievement levels. This study did not investigate participants’ beliefs and
attitudes with respect to the PD they attended. Thus, this policy recommendation will
include processes to measure teachers’ self-efficacy before and after their PD experience.
Lastly, the recommendation will provide district personnel who evaluate teachers’
instructional approaches before and after teachers participate in PD with resources to
strengthen the process used to measure implementation of instructional practices.
Research Questions

Research Question 1: What is the direction and strength of the relationship
between the number of math content PD courses attended and student achievement scores
on STAAR?

To address this question, the number of content PD courses attended was
correlated with the dependent variable, student achievement scores on STAAR and a bi-
variate correlation was used to analyze the relationship. The correlation coefficient, r,
was -0.14, indicating that there was only a weak negative relationship between the
number of content PD sessions teachers attended and student outcome scores, as the
number of PD courses teachers attended predicted less than 1% of student outcome
scores. Thus, the null hypothesis was not rejected at p < 0.01.

Research Question 2: What is the direction and strength of the relationship
between the number of math process PD courses attended and student achievement scores

measured by STAAR?
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To answer this question, the number of process PD courses attended was
correlated with the dependent variable of student achievement scores on STAAR using a
bi-variate correlation to describe the relationship. The correlation coefficient was 0.11,
indicating that there was a weak positive relationship between the number of process PD
sessions attended and student scores, as the number of courses attended predicted less
than 1% of student outcomes scores. Therefore, the null hypothesis was not rejected at p <
0.01.

Research Question 3: What is the direction and strength of the relationship
between the number of math content PD courses attended and T-TESS scores?

To address this question, the number of math content PD courses attended was
correlated with T-TESS implementation scores using a bi-variate correlation to describe
the association. The correlation coefficient was -0.04, indicating that there was a weak
negative relationship between the number of content PD sessions attended and their T-
TESS implementation scores, as the number of sessions teachers attended predicted
almost none of student outcomes scores. Thus, the null hypothesis was not rejected at p <
0.01.

Research Question 4: What is the direction and strength of the relationship
between the number of math process PD courses attended and T-TESS scores?

To answer this question, the number of math process PD courses attended was
correlated with T-TESS implementation scores using a bi-variate correlation to assess the
relationship. The correlation coefficient was 0.17, indicating there was only a weak

positive relationship between the number of PD sessions teachers attended and their T-



109

TESS implementation scores, as they predicted less than 1% of student outcomes scores.
Accordingly, the null hypothesis was not rejected at p < 0.01.

Research Question 5: What is the direction and strength of the relationship
between T-TESS scores and student achievement scores on STAAR?

To address this question, T-TESS implementation scores were correlated with
student achievement on STAAR and a bi-variate correlation was used to describe the
relationship between the variables. The correlation coefficient was 0.19, indicating that
T-TESS implementation scores predicted less than 1% of student achievement.
Therefore, the null hypothesis was not rejected at p < 0.01.

Evidence from the Literature

A well-designed PD model can yield increased levels of teacher implementation
of knowledge and skills learned and concomitant increased student achievement (Knipe
& Speck, 2005). Such a PD program has a clear focus, on improved student learning. The
literature review provides evidence that supports the proposed recommendation to
redesign the district’s PD program.

Components of Effective Professional Development Design and Implementation

Elements of effective professional organized into several components.
Components of effective PD include teacher beliefs about student-centered instruction,
job-embedded professional development, and instructional coaching. There is a
description of three components of effective PD design and implementation detailed in
this section; teacher beliefs, job-embedded professional development, and instructional

coaching.
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Teacher Beliefs
Processes that measure teachers’ self-efficacy before and after PD participation
strengthen PD design and implementation. (Alhaser, 2015). Changing teachers’ beliefs
about learning is considered critical to changing their classroom instruction. Guskey’s
model (2017) demonstrates the importance of staff development working to respond to
teachers’ beliefs to effect changes in their instructional practices. Teachers’ beliefs about
what makes an effective mathematics teacher have been associated with instructional
decisions, and relationships between changes in teachers’ beliefs and their teaching
practices influences Guskey’s model strongly.
Key components of teacher beliefs. Research has identified three distinct aspects
of a teacher’s beliefs system about teaching mathematics (Polly et al., 2013).
e A teacher who teaches mathematics believes that math is a set of facts
presented with teacher-centered methodologies;
e Instead, a discovery mathematics teacher believes math includes knowledge
that is learned best through student exploration, and
e A connectionist mathematics teacher relies heavily on experiences and real-
life connections to help students learn math concepts.
Job-Embedded Professional Development
Inherent in the definition of any PD program is continuous professional learning
that must be implemented for teachers to transform student learning. However, to achieve
the highest levels of student learning, adequate time must be allowed for teachers to

participate in meaningful job-embedded professional development. Job-embedded PD
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which is an integral component of the teachers’ professional instructional practices and
the district’s and schools’ policies, helps teachers reach their goals to improve student
achievement outcomes and increase student learning. Job-embedded professional
development is an approach to an institution’s structure that provides teachers the
opportunity to learn in the context of their school environment.

Key components of job-embedded professional development. Job-embedded
professional development that focuses on content is more likely to improve teacher
knowledge and instruction than is specific one-time training. Althauser (2015)
investigated the effect of district-wide, job-embedded mathematics PD and elementary
student scores on a state assessment. According to the author, job-embedded professional
development conducted in a classroom environment allows teachers to:

e Apply instructional practices, which, increases the likelihood that the teacher

will continue to use the reform-based instructional approach;

e Enhance their professional knowledge in core and pedagogical content, the

study of children’s acquisition of knowledge, and

e Use the knowledge they have acquired by practicing what they learn through

job-embedded professional development.

JEPD is a balance of varied opportunities for teachers to learn both individually
aa a collective team learning at the school level. To help teachers implement such
effective reform efforts it is necessary for school districts to implement on-going, JEPD
opportunities for teachers to help improve their instructional practices and concomitant

student outcomes. PD models that entail one-time training by outside experts have been
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shown to be less effective. Teachers should view PD experiences as opportunities to learn
and apply what they learn directly to their instruction.

JEPD that can increase teachers’ instructional skills and students’ learning has
emerged in educational systems. Comprehensive frameworks and infrastructures that
support various forms of job-embedded PD provide teachers with opportunities to learn
on-site collaborate with peers. As teachers continue to perfect their craft by improving
their curriculum, instruction, and assessment practices, the design should provide them
with continuous professional growth experiences to support their learning.

Instructional Coaching

Instructional coaching is a component JEPD school districts use to provide
individualized instructional support for teachers. This form of JEPD provides teachers
with a support system to implement instructional strategies with the intended result to
improve student outcomes. Instructional coaching is a practice that supports job-
embedded PD through the use of on-going specialized instructional support to enhance
student learning outcomes.

Key components of instructional coaching. Essential aspects of JEPD are that it
is ongoing and conducted in the context of the professional’s daily work environment.
Instructional coaching is not a traditional form of PD and teachers often are unwilling to
embrace new ideas (Brown, Browning & Harrell, 2017). However, when teachers receive
an ample amount of PD, such as that instructional coaching models provide, they tend to
implement programs and practices more effectively that enhance student learning.

Instructional coaching can lead to the significant transfer of new research-proven
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instructional approaches and an increased frequency with which they are used (Brown,
Browning & Harrell, 2017). There are two types of instructional coaching: group and
individualized.

Teachers can participate in learning communities in which they receive
instructional support from a coach (individualized coaching) and collaborate with peers
(group coaching) to solve instructional challenges. Instructional coaches are used
frequently as onsite PD facilitators and many states use instructional coaching models to
develop and train teachers in assessment design, data analysis, and instructional
implementation. Job-embedded PD from effective instructional coaches serves to
improve teaching and student learning (Desimone & Pak, 2017).

As school districts focus increasingly on student learning and achievement, they
are looking continuously for opportunities to develop teachers with the ultimate goal to
increase student achievement. Instructional coaching uses relationships between staff
members to create conversations that could lead to instructional change. State education
leaders also are seeking to improve instructional practices through instructional coaching
models in response to a shift in focus to students learning and growth.

Research Design

According to the Education Trust (2016, p.7), schools must “...stop guessing and
start using research” to improve student performance. TXSD leaders examine student
achievement data to inform the PD they provide, and maintain quantitative data about the
number of courses offered and number of attendees at each PD session or opportunity.

This quantitative study documented the direction and strength of the relationship between



114

the number of PD sessions attended, implementation, and student achievement. The
number of math content and process PD session attended was measured through session
attendance reports to calculate each participant’s total number of sessions. Teachers’ T-
TESS scores from district observations served as the proxy for implementation.

To answer the research questions, a correlational design was employed to
investigate whether relationships exists among the variables investigated (number of
content and process courses attended (dosage), T-TESS implementation scores, and
student achievement). A bivariate correlation determines whether and the way in which
two continuous variables are related (Creswell, 2014). However, it does not permit
attributions of causality. The strength and directions of the relationships between the
number of PD courses attended, T-TESS implementation scores, and student performance
on the STAAR for mathematics were reported as correlation coefficients. Scores from
this analysis fall along the correlation coefficient’s line of best fit from -1.00 to 1.00, with
0 indicating no relationship. A bivariate correlational design was employed to investigate
the research questions. The research problem required investigating the direction and
degree of association between four different sets of variables: the number of math content
PD sessions teachers attended (dosage); the number of math process sessions attended
(dosage); T-TESS implementation scores, and math achievement scores. The number of
PD sessions was measured on a ratio scale, while the implementation scores and student
STAAR scores were measured on an interval scale. During observations, teachers
obtained an average performance rating for each observation in each of the four domains:

planning; instruction; learning environment, and professional practices and
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responsibilities. Performance in each domain was rated on a five-point Likert scale, the
mean was computed and then a single rating was assigned.
Data Collection and Results

Data collection occurred at the research site. A meeting was held with the
district’s Executive Director of Accountability requesting access to the district’s student
performance scores raw data, teacher PD attendance (dosage), and instructional T-TESS
implementation scores that were obtained subsequently from the district’s Research and
Accountability Department’s data management system. The Director of Research agreed
to generate a data file for the datasets requested.
Data Analysis Results

The Pearson Product Moment correlation, r, was used to measure the strength of
the linear association between: (1) the number of math content PD third grade teachers
attended and student scores; (2) the number of math process PD attended and student
scores; (3) the number of math content PD courses attended and T-TESS scores; (4) the
number of math process PD courses attended and T-TESS implementation scores, and (5)
T-TESS implementation scores and student achievement scores measured by STAAR.
After the correlations were calculated between each pair of variables, the strength of the
association between each was determined. The null hypothesis was not rejected any of
the pairs of variables analyzed, indicating that, there was no relationship between the
independent and dependent variable for each of the pairs. In this study, the R? expressed
the magnitude of the association between the variables as the effect size, which is another

way to assess the relationships’ magnitude (Creswell, 2014).
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Discussion of Findings

The strength and direction of correlations for each pair of variables were analyzed
based on the theoretical framework of Guskey’s Model of Teacher Change. The model
highlights three major outcomes of PD including: teachers change their classroom
practices; perceive evidence of improved student learning and change their attitudes
accordingly. Overall, none of the five research questions’ null hypotheses were not
rejected; all correlations among the pairs of variables were significantly weak. The results
of this correlational study determined non-significant association between the variables,
indicating that teachers in the study did not change their practice, achieve evidence of
improved student outcomes, and change their beliefs as a result. As a consequence, the
results of this study may inform the district’s current t practices in the design and
implementation of elementary mathematics PD more effectively, and help its professional
developers identify effective strategies to support teacher learning during PD
experiences. This study assumed that various types of educational training in elementary
mathematics instruction influenced teachers’ ability to increase student achievement but
the results did not support the assumptions.

The study had certain limitations. First, researchers assert that the size of the
correlation generally is unstable in small samples. For example, Perugini and Schonbrodt
(2013) indicated that a sample size of 250 persons is necessary for stable estimates. As
the sample size in this study was less than 40 participants, one can assume that a
correlation would demonstrate a relationship regardless of the sample size. However, this

was not the case. A second potential limitation of the study may have been general in
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nature, such as inadequate measures of the quality of teacher training that would make it
difficult to generalize the findings to other teachers or situations. There also may have
been a number of implicit assumptions underlying student achievement in addition to
teachers’ participation in PD, such as influences from lack of family support with
education endeavors or poor achievement in prior schooling experiences. Finally, the
scope of this study was limited to one grade level, included data collection only on
teachers’ attendance in district-led, face-to-face math PD sessions for one school year,
and state elementary mathematics student achievement assessment data from that same
year. The parameters did not include data from attendance at any other PD.
Policy Recommendation

The purpose of this white paper and concomitant policy recommendation is to
provide my school district with a recommendation for the design and implementation of
both district-developed PD and school-based JEPD. The recommendation includes an
analysis and evaluation of the district’s current PD design and implementation based on
the study results. Changes in teaching practices, most importantly those that embody
classroom discourse and effective curriculum implementation, occur as teachers develop
beliefs consistent with student-centered instructional practices. The policy
recommendation is intended to be implemented in three phases. The purpose of the
phased approach is to provide the district with the opportunity to evaluate each phase’s
effectiveness and make changes if needed.

Phase One will include a timeline to design the district-led PD program. Phase

Two will focus on the design of the new job-embedded professional development (JEPD)
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program, which encompasses three components: [collaborative learning, on-site content
training, and lesson planning]. Phase Three will implement the individualized
instructional coaching component of the JEPD model at every school in the district. All
phases will occur during a one-year PD for every elementary teacher in the district.

The resources needed for this policy recommendation, are minimal. Each school
will need access to the teacher belief survey and requisite time to administer and analyze
the results. All other resources such as the time allocated for ongoing, site-based JEPD
methods are embedded already in each schools’ master schedule; each elementary school
in the district is allocated an instructional coach for mathematics.

Policy Recommendation: Phase 1

Phase One encompasses the redesign of the district-led PD processes and
includes: establishing a district PD committee; soliciting PD recommendations from
schools, analyzing the district’s staff demographic data (teaching background and years
of teaching experience) and student performance data, and reviewing its PD budget. The
district PD committee is an established committee that includes district curriculum and
instruction lead personnel and campus instructional coaches. The district PD committee
will meet over the course of two months to complete the district-led PD redesign
processes. Upon completion, the committee will present their proposed district PD plan to
every school principal. Each principal will then take the plan back to his or her campuses
to elicit initial feedback from instructional staff. In March, all principals will meet with
the district PD committee to share feedback their instructional staff provided. In April,

the committee will review and consider the schools’ feedback and use this information to
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finalize the PD plan. In May, the committee will present the final PD plan to all school
principals. Implementation of the PD program will begin in August and end in March of
the upcoming school year.

Table 1

Timeline Policy Recommendation-Phase 1

Month Activity Participants
January — February Data Analysis/Pre-liminary District PD Committee
District PD planning
February — March Development of PD Design District PD Committee
Proposal
March Campus Feedback on PD School principals and District
Design Proposal PD Committee
April Principals share campus School principals and District
feedback on proposed PD PD Committee

Design. District PD
Committee deliberates on
feedback.
May Presentation of final PD plan.  School principals and District
PD Committee

Policy Recommendation: Phase 2

Each campuses’ JEPD plan will be designed in Phase Two. Every campus will
implement three JEPD components: team learning design collaboratives with the
instructional coach, team content planning with the instructional coach, and on-site math
content training on the part of the onsite instructional coach. Phase Three will include
additional tasks of the instructional coach. From May through July, each principal will
collaborate with his or her instructional leadership team to create a campus-based, JEPD
plan. Every school principal will review the JEPD plan with his or her staff at the
beginning of the academic year (August) and with all new staff members who are

employed throughout the school year. The MTEBI will be administered to evaluate the
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teaching staff’s mathematics teaching efficacy, and the data will be collected from all
mathematics teachers at each school one month before the beginning and during the last
month of the instructional school year.

JEPD Component 1: Team learning design collaboration. One of the three
components of the JEPD plan will be team learning design collaboration. Each grade
level at every school will meet once weekly as an entire grade level team with the campus
math instructional coach to design math instructional units. The learning design process
will include weekly 90-minute collaboration time (time allocated currently in each
school’s master schedule) in which every grade level team will deconstruct the state
standards in each unit (identify the expectations of learning as mentioned in the state
math standard), identify essential academic vocabulary for each unit, select a goal for
student mastery for each unit, develop a common assessment to measure that goal and
develop daily learning objectives. Every grade-level math team will have an agenda that
will guide their team learning design collaborative. This component’s goal is to increase
teacher content knowledge by unit and standard.

JEPD Component 2: Team content planning. The second component of each
schools’ JEPD plan will consist of weekly 45-minute team content planning meetings
with the instructional coach. During these meetings, every teacher in each grade level
will select instructional tasks and questions, and develop a smaller common formative
assessment that will measure each daily objective. The teachers will work with the
instructional coach to plan their daily objectives from the learning design collaboration.

This process will serve as pre-planning for each teacher’s weekly math lesson plan. The
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intended results are that each teacher will have a weekly lesson plan with activities paced
appropriately, questions, and a common formative assessment that is delineated well.

JEPD Component 3: Math content training. The third component of the JEPD
plan will include on-site content training from the school’s math instructional coach. The
training will occur once a month from September through March. The campus-based
math instructional coach will provide opportunities for teachers to practice math concepts
before they teach them to their students. During this training which will take place after
school, the math instructional coach will model specific elements of the math concepts to
the teachers to help them deepen their understanding of the concepts. This time is
allocated for teachers in the district’s professional contract. Each campus will decide
which math concepts will be included in the monthly, on-site math content training based
on teachers’ needs.
Policy Recommendation: Phase 3

Phase Three will delve more deeply into a specific JEPD method: instructional
coaching for every school in the district. JEPD methods such as instructional coaching
models are not new but provide on-going specialized support that focuses on the way
improved instruction will benefit student learning. The addition of the one-on-one JEPD
instructional coaching model to this policy recommendation will provide specific
instructional changes in the classroom and resources and guidance on the way to
accomplish them. In this Phase, instructional coaching will be implemented one-on-one

for individual teachers rather than in the form of training sessions with the entire grade
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level. Individual teachers can request the school coach’s support or the school’s principal
can require the coach to support individual teachers.

Before the beginning of the instructional year, every school principal and his or
her instructional coach will review the teachers’ background demographic data and
MTEBI results and will use this information to design a targeted plan of job-embedded
one-on-one instructional coaching support for each teacher. Based on the MTEBI results
and teacher background demographic data analysis, the focus of the one-on-one
instructional coaching model could include: working with teachers to refine their
standards-based math lessons, modeling math instructional practices for individual
teachers, and / or implementing instructional coaching cycles with individual teachers.
Instructional coaching cycles are opportunities for the coach to conduct instructional
walk throughs to observe the teachers’ instructional approach with immediate feedback
on the best next steps for improvement. The coach and teacher will define a coaching
cycle goal before instructional walk throughs begin and develop a goal that will define
improvements to the quality of student learning outcomes overall. Finally, the
instructional coach will participate in collaborative coaching meetings with the principal
to review observations and instructional feedback to determine the next steps to support
teachers who participate in a job-embedded one-on-one instructional coaching cycle.

Policy Recommendation Evaluation Plan

The purpose of evaluating the recommendation is to provide the district with an

opportunity to appraise each implementation phase of the revised PD plan. The

evaluation’s objective is to continue, modify or delete the PD plan recommended with the
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intent to improve teacher instruction and concomitant student outcomes and inform each
school’s instructional practices better. An outcome-based evaluation is most appropriate
to achieve this goal. The goal to improve teacher instructional practices is to improve
student outcomes as measured by the state assessment for mathematics. The results of the
evaluation plan data will be used to inform teachers’ PD needs. In addition, an outcomes-
based evaluation provides the requisite data for onsite modification of each school’s
JEPD plan.

The evaluation’s intent is to use the information obtained to improve teacher
implementation of best practices learned in JEPD with the ultimate outcome of increased
student math achievement. The evaluation is designed to assess the current PD practices
and the design and implementation of JEPD recommended. The evaluation will be
conducted in two stages. Overall, the goals intended are to increase student outcomes in
mathematics by increasing positive responses on the teacher beliefs measurement
instrument to increase implementation of reform-based instructional practices acquired
through both district-led and job-embedded PD methods. Evaluating the policy
recommendation will provide reliable and meaningful results for all stakeholders
involved with the design and implementation of the new PD program. To obtain reliable
and meaningful results from this evaluation, the goals intended are clarified with an
assessment of those included. The key stakeholders include the school board, district
superintendent, school district and campus administrators, teachers and teacher teams,

and instructional coaches. The evaluation will be conducted in two stages.
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Evaluation Stage 1: Teacher Beliefs

First, the results of the MTEBI pre- and post-scores will be analyzed annually to
determine whether there is a difference in teacher efficacy before and after they
participate in the district’s new PD program. The MTEBI contains a Mathematics
Teaching Outcome Expectancy and a Personal Mathematics Teaching Efficacy subscale,
in which each item is measured on a 5-point Likert scale. The goal is to assess whether
there is an increase in positive mathematics teaching efficacy. If not, changes can be
made in the new PD program based on an item analysis of the assessment results. The
outcome of assessing math teaching efficacy is to determine the continuation,
modification, or elimination of the entire JEPD program and all its components.
Evaluation Stage 2: Student Achievement

This stage’s goal is to assess student learning outcomes as a result of teacher
participation in district-led PD during Phase One, and JEPD during Phases Two and
Three. Student math achievement will be assessed using state mathematics assessment
scores. The state assessment evaluates the mathematical knowledge, abilities, or specific
skills students are expected to acquire. Evidence will be collected from the state
accountability report for student performance in mathematics at the conclusion of the
school year. Each elementary school in the district will use its report to analyze the
performance of students whose teachers participated in both the district-led and onsite
one-on-one coaching JEPD. The data will be correlated with the achievement data of

students whose teachers participated in the district-led and JEPD program.
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Conclusion

The results of the study provided evidence that teacher quality was not related to
student learning outcomes. Both district and onsite PD are critical factors in
strengthening quality instructional practices and improving student learning outcomes.
The purpose of this study was to determine the relationship between teacher participation
in district PD and student achievement in mathematics. Based on the study’s limitations
and results, additional variables of teacher beliefs about teaching and learning
mathematics and teacher participation in both district and onsite, JEPD methods, such as
instructional coaching partnerships, will be measured to assess the proposed PD changes’
effectiveness.

This policy recommendation is grounded in the assumption that teachers want to
become more effective to improve their students’ learning outcomes. As increased
accountability measures lead district policies’ effectiveness teachers are seeking
specialized supports now more than ever to help them improve their instructional
practices’ quality and enhance student learning outcomes. PD methods can support
teachers’ instructional needs in a variety of ways. The social influence of such effective
PD methods as sustained, job-embedded methods of PD consistent with the
organization’s mission and goals to improve student learning is one such positive
outcome that will connect current mathematics instruction with the goals to improve the

mathematics instruction that teachers aspire to attain.
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Appendix B: The Mathematics Teaching Efficacy Beliefs Instrument (MTEBI)

Mathematics Teaching Efficacy Belief Instrument (MTEBI)
Inzervice Teachers

Developed by Larry G. Enochs and Iris M Rigzs, used with penmizzion

Pleazs indicate the degres to which you agree or disagree with each statement below by
circling the appropriate letters to the right of each statement.

Smrongly Agree Uncertaim  Dizagres  Seremgly
Agres Dizapres

1. When 2 student does better than A B C D E
usual in mathematics, it is often

becauze the teacher exarted a little

extra effort.

2. Twill comtirally find better A B C D E
ways to teach mathematics.

3, Even if I try very bard, T do not A B [ D E
teach mathematics a= well 23 [ do
mast subjects

4. When the mathematics grade: of A B C D E
students improve, it iz often due to

their teacher having fmmd a more

effactive teaching approach

3. I kmow the steps necessary to A B C D E
teach mathematics concepts
affactnrely.

§. I am not very effective A B C D E
makitormz mathematics activities.

7. If srudents are umdsrachieving in A B C D E
mathematics, it 13 maost likaly due

to ineffective mathematics

teaching.

B. I generally teach mathematics A B C i) E
ineffectirely.



2, The inadequacy of a student's
mathematics background can be
overcome by good teaching,

10. The low mathematics
achievement of some student:
canmpot generally be blame: an
their teackers,

11 When a low-achieving child
proeresses in mathematics, it is
usually due to extra amentian given
Ty the teacher.

12 [ anderstand mathematics
corcept: well enough to be
effective in teaching mathematics.

13. Increazed effort in mathematics
teacking produces lirtle chanze m
somye sudents’ mathematics
achievement

14. The teacher is generally
resporsible for the ackievement of
srudents in mathematics

13 Students’ achievement in
mathematics is directly related o
their teacker's effectivensss in
mathematics teaching.

16. If parents commesnt that their
child is shewing more inberest in
mathematics 21 school, it is

probakly due to the performance of
the child’s teacher.

171 find it difficult to use
manipulatives to egplain to
students why mathematics works.

12 [ am typically able to answer
srudents” mathematics questions.

1. 1 wonder if T have the
necesaary skills to teack
matbematicy.

20, Given & choice, [ would ot
isvite the prncipal to evaluate my
mztbemaiics teaching.

21 Whes o stadest has difficulty
uedersianding a mathematics
corcepe, | am usually at o Joss &4 to
how to help the srudent understand
it bester

21, Whes teeching mathematics, [
usually welcosne student guestions

23. 1 do not kavow what to do to
furn shadents on 10 mathematcs

Strongly
Agres

A

Sur
=

A

Apres

B

Agree

B

Uncenain

C

Uneeriain

c

Diiapres

D

Disagree

D

Seremgly
Diuznpres

E

5
Dinpre

E
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