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Abstract
Teachers and administrators in a Title | elementary school in a southeastern state are
concerned that there has been a trend over the past 3 years of declining standardized
assessment scores in mathematics for students in Grades 3, 4, and 5. The purpose of this
qualitative case study was to explore teachers’ perceptions of practices, and professional
development (PD) for differentiating mathematics instruction. This study was grounded
in the conceptual framework of Vygotsky’s zone of proximal development and
Tomlinson’s differentiated instruction (DI). Purposeful sampling was used to select 8
teachers and 1 mathematics coach, who worked with students in Grades 3, 4, and 5 at the
target school. Data were collected through interviews and classrooms observations with
participants. Open coding and thematic analysis were used to identify emergent themes
from the data. The key findings were that, while some teachers attempted to differentiate
mathematics instruction for struggling students, the participants felt they needed more PD
related to specific strategies for differentiation and more planning time to collaborate
with other educators in order to implement differentiated instruction effectively for all
students. In response to these findings, a PD project was created for teachers in Grades 3,
4, and 5 to involve them in construction of a variety of strategies for planning and
implementing differentiated instruction in mathematics. Positive social change might
occur when teachers feel supported by the district to schedule ongoing opportunities to
collaboratively plan and implement effective differentiated mathematics instruction to

advance students’ mathematics achievement in the local Title | school.
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Section 1: The Problem
Introduction

Teachers who provide students with instruction that fosters their understanding of
mathematical concepts are vital for improving student achievement. Sammons (2009)
indicated that in mathematics, making connections with practical situations helps students
build conceptual understanding and students who are able to connect related ideas
develop a schema of mathematical concepts that they can use to solve problems.
According to Richland, Stigler, and Holyoak (2012), teachers may be failing to teach
students the necessary concepts, operations, and relations in mathematics that could help
students create a base of mathematical understanding for current and future courses.

Sammons (2009) emphasized that teachers should plan differentiated
mathematical instruction that includes a range of diverse strategies to help students make
connections that strengthen their conceptual knowledge. But being able to offer
differentiated instruction in mathematics that meets the diverse needs of students may
require ongoing professional development (PD) for teachers.

According to Costley (2013), being prepared to teach deeper concepts gives
teachers ownership over instruction in their own classroom and assurance that they will
be able to meet the learning needs of their students. Gately and Gately (2001) wrote that
teachers who are part of collaborative efforts experience increased feelings of
appreciation, value, cooperation, and creativity for the aft of teaching. PD creates

opportunities for teachers to find strategies that will be most effective for students; the



results could impact student achievement in mathematics. Relevant PD can influence
teachers’ perceptions and attitudes (Gurgur & Uzuner, 2010). Therefore, effective PD
should provide teachers with the support and tools they need to make changes in their
classrooms to increase student achievement.

The Problem Statement

Although the population demographics in one K-5, Title I school in a southern
state remained the same, the standardized assessment scores in mathematics indicated
that the number of students who were not meeting required criteria in Grade 3, Grade 4,
and Grade 5 was trending upward. In this Title I school, 94% of students were receiving
free and reduced lunches, which is an indicator that the majority of students come from
low income families.

During the 2012-2013 school year, students who did not achieve the required
standard in mathematics attended summer school, where they retook the Criterion-
Referenced Competency Test (CRCT) test until they were able to meet the required
standards. Specifically, 35% of Grade 3 students failed to meet the required standard on
the CRCT in mathematics and 16.4% of Grade 4 students indicated the same deficits
(GADoOE, 2013). Among Grade 4 students, the lack of achievement in mathematics
increased from 13.4% in 2012 to 16.3% in 2013. This pattern was also evident among
Grade 5 students, where the mathematics deficit increased from 11.8% in 2012 to 23.7%

in 2013 (GADOE, 2013).



Teachers in the school may also be affected by the lack of mathematics
achievement. According to the National Council of Teacher Quality, teachers are
evaluated based on their productive teaching techniques, differentiated lessons,
communication, collaboration, and student achievement. In the new evaluation system,
called the Teacher Keys Effectiveness System (GADoE, 2013) the Student Achievement
section states that the teacher must be able to demonstrate evidence of students’ academic
growth. Therefore, when students’ scores continue to decrease and the teacher is unable
to show evidence of student growth in mathematics, teacher evaluation results are
negatively affected, therefore possibly negatively impacting teacher’s reputations and
careers.

At the school level, administrators encourage teachers to meet the diverse needs
of students by implementing differentiated instruction in mathematics. At this particular
school, teachers have been required to attend PD in mathematics for the past 2 years,
once per week for 45 minutes, with the goal of learning about additional research-based
strategies that can be implemented for struggling students. The goal is that teachers will
gain proficiency in implementing differentiated instruction (GCPS, 2015).

The problem has been addressed at the school level through PD in differentiated
instruction and in teaching for conceptual understanding of mathematics for Grade 3, 4,
and 5 mathematics teachers (GCPS, 2013). Follow-up sessions with mathematics coaches

are focused on instructional strategies in mathematics that focus on conceptual



understanding. The sessions are designed to help teachers implement differentiated
instruction for diverse students.

Student achievement in mathematics requires an understanding of mathematics
concepts so that students can solve problems in future mathematics courses (NAEYC,
2003). Without the necessary background knowledge and the strong understanding of
mathematics concepts that students need to do well in school, many could drop out of
high school. Students could decide not to pursue careers focused on mathematics (Cole,
2008). For example, if students cannot achieve success in mathematics, then they may not
be able to pursue a career in medicine, which requires a good understanding of
mathematics.

Rationale for the Study

Students need a conceptual understanding of mathematics to retain what they
have learned, so they can apply mathematical concepts to problem solving. According to
Marshall (2006), students can use what they have learned in mathematics and apply what
has been learned to each new learning situation; however, in order to apply the
mathematics learned, students need to acquire mathematics knowledge that includes
“conceptual structures which are richly interconnected, making up substance of
mathematical knowledge stored in long-term memory” (p. 358). As a result of these
interconnections and conceptual structures, students can develop a deeper understanding
of what they have learned in mathematics. In order for students to have the long term

memory of what they have learned in mathematics, they need a true understanding.



Chapko and Buchko (2004) indicated that students develop a true conceptual
understanding of mathematics when they explain their thinking processes.

Teachers should differentiate instruction for students in order to help them
develop conceptual understanding. According to Tomlinson (2003), differentiated
classrooms provide ways in which content can be acquired and processed by students,
and ideas can be understood so that resources can be created to help diverse learners learn
most effectively. Sternberg (2006) indicated that all learners gain knowledge when taught
in groups that match their pattern of abilities, enabling students to benefit from their own
strengths and to work on their weaknesses.

Special Terms Associated with the Study

The research study includes terms associated with student improvement in
mathematics, required standardized testing, and ways teachers are supported through PD.
The following terms are defined to explain the context of their meaning and are derived
from the literature.

Conceptual knowledge is helping students to make mathematical connections in
order to strengthen their knowledge of mathematical concepts. (Sammons, 2009).

Criterion Referenced Competency Test (CRCT) was created as a standardized way
in order to determine if and how well students are able to understand the standards and
skills they have been learning. This assessment is state-mandated and provides
information on academic achievement of students that can be used to determine

individual student strengths and weaknesses (GADoE, 2013).



Differentiated instruction in mathematics is tailoring instruction based on a
variety of student needs so that all students can learn. The “use of extensive modeling,
guided practice and coaching with informative feedback, and numerous and varied
opportunities for independent practice” (Troia & Graham, 2003, p. 76) in mathematics.

A Mentor is an experienced teacher who is assigned to a first year teacher
(Ingersoll & Smith, 2004; Schlitchte et al., 2005; Wasburn-Moses, 2006). The purpose of
the mentor is to coach the new teacher through the first year of teaching (Billingsley,
2004a, 2007a; SMHC, 2009; White & Mason, 2006). Using experienced teachers allows
the new teacher to learn because “mentors base their instruction on their real life
experiences” (Nigro, 2003, p. 36).

Professional development(PD) is the acquisition and sharing of knowledge among
members of the educational community. Through PD in mathematics teachers are
provided support to help guide them in creating differentiated instructional opportunities
for students in mathematics (Darling-Hammond, 1994).

A Regular classroom elementary teacher is a full time, classroom teacher who
works with students as a whole class, in small groups, or one-on-one to instruct students
in all subject areas. (The Organization for Economic Co-operation and Development
2009).

Scaffolding is the process that allows a student to make progress and achieve
greater understanding through gradual assistance from someone else (Wood, Bruner, &

Ross, 1976).



Support is a school or district providing assistance to teachers through initiatives
such as one-on-one mentoring, PD, and collaborative group sessions establishing a
relationship based on trust (Billingsley, 2004b; Cookson, 2007; Norman & Ganser, 2004;
Gagliolo, 2008; Mattoon, 2008; Schneider, 2009).

The guided mathematics workshop model is a structure for teaching mathematics
where a student’s learning is supported through differentiated instruction through mini-
lessons, small group instruction, centers, mathematics journals, and independent practice.
Students are supported through scaffolding from the teacher, conversations, and higher
level questions about the mathematics that they have been learning (Newton, 2013).

The zone of proximal development (ZPD) is the variance of the achievement of a
student with help and support and the achievement of a student without help and support
(Vygotsky, 1978, p.86).

Significance of the Problem

Examining the factors that contribute to achievement in mathematics for students
in Grades 3, 4, and 5 is worthy of inquiry because empirical findings may help design
professional development for teachers to guide them in differentiating instruction to
address gaps in students’ mathematics achievement. Evidence from this investigation was
intended to (a) provide school administrators, teachers, and parents with a more
enlightened understanding of how students develop conceptual understanding of
mathematics and as a result are making progress in their mathematics achievement and

(b) provide teachers with the opportunity to improve collaborative practices amongst



themselves with an increased emphasis on PD in differentiated instruction in
mathematics.

Educators must have a strong knowledge of the required mathematical skills
(Graeber & Tirosh, 2008; Hill, Rowan, & Ball, 2005; Ma, 1999) and standards and how
to teach them in order to develop mathematics instruction that is effective for all students
(Davis & Brown, 2009; Grant, Hiebert & Wearne, 1998; Phillip, 2007; Thompson, 1984).
Teachers may lack the ability to use a variety of strategies to differentiate mathematics
instruction. Ma (1999) reported that some teachers do not possess an understanding of
procedures for differentiating instruction. As a result of this lack of awareness and
understanding, teachers prevent opportunities for students’ academic growth. Rhoads,
Radu, and Weber (2010) indicated that many mathematics teachers in the United States
have conventional attitudes about how to implement instruction in mathematics. These
attitudes prevent the use of strategies and methods in the classroom that help create
student understanding and academic success for all students (National Council of
Teachers of Mathematics, 1989, 2000).

Rhoads et al. (2010) and Neubrand and Seago (2009) demonstrated that educators
have worked toward improving teachers’ awareness and understanding of teacher
education programs and PD programs. Improvements such as more PD opportunities for
educators to collaborate with other teachers must be made so that students can have the

opportunities to fully acquire an understanding of mathematical concepts.



Teachers can use a variety of instructional strategies to help students gain an in
depth understanding of mathematical concepts. According to Niemi (1996), a conceptual
approach allows an increase in student understanding and a deeper attainment of concepts
through the building of meaningful experiences in the classroom. Swartz (2007)
emphasized that no one is suggesting a retreat to the day when class time was filled with
drills and skills; however, it is advisable that class time includes some focus on skills.
After all, if students are to solve a problem correctly, they must master the skill to be
applied.

Teachers may use small group instruction to help students gain conceptual
understanding. Sammons (2010) contended that the teacher-centered, large group
instruction model is still too common in the United States with mathematics instruction,
and the conceptual understanding might not be developed in students. As a result of the
limitations of large group instruction, students may be offered only certain ways in which
to solve mathematical problems without understanding the underlying mathematical
concepts. In large group instruction, the emphasis is often on a set procedure rather than
on the application of a mathematical principle. Without a deep knowledge of the
concepts, students have difficulty in the upper grades as the problem solving become
more challenging (Sammons, 2010), they continue to fall further behind, making catching

up more difficult.
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Guiding Questions
The guiding questions for the study were derived from the problem statement and
anchored in the purpose statement. Given the educational problem, the purpose of this
qualitative case study was to explore the factors that contribute to a lack of student
achievement in mathematics.

1. How do Title I elementary teachers describe their practice as they differentiate
mathematics instruction for struggling students in the classroom?

2. How do Title I elementary teachers describe their professional development
needs for implementing differentiated mathematics instruction for struggling
students in the classroom?

3. How do Title I elementary teachers demonstrate and plan for differentiated
instruction in observed lessons?

Review of the Literature
To identify prospective, peer-reviewed articles and books, the following databases
Resources Information Center (ERIC), Thoreau, ProQuest, and Education Research
Complete were searched for the years 2014-2017 using the following keywords:
differentiated instruction, zone of proximal development, small group instruction,
mathematics instruction, and professional development in schools. I used the Boolean
operators to optimize the results. Abstracts were used to judge to decide whether or not

an article was relevant to the research questions
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This review of literature begins with the conceptual framework of the zone of
proximal development (Vygotsky, 1978) and differentiated instruction (Tomlinson,
1992). The conceptual framework of the ZPD is supported by the review of literature on
scaffolding. An understanding of differentiated instruction is reinforced by the literature
on small group instruction, critical thinking skills, collaborative groups, and guided
learning. Research to indicate how PD can influence instruction in a school and teachers’
use of instructional strategies follows. The review concludes with the implications
section, which emphasizes the goals of this investigative project study.
Conceptual Framework

In the conceptual framework, | examined literature that described the conceptual
frameworks of Vygotsky’s zone of proximal development (ZPD, Vygotsky, 1978) and
Tomlinson’s differentiated instruction (DI, Tomlinson, 1992). The review focuses on the
ZPD and how it relates to creating effective instruction through scaffolding instruction. In
addition, the literature review includes an emphasis on differentiated instruction and how
it relates to establishing the most effective instruction through small group instruction,
critical thinking skills, collaborative groups, and guided learning. The research questions
were revisited and refined, interview protocols were developed and used to write up the
findings and conclusions using the framework.
The Zone of Proximal Development

Vygotsky (1978) proposed that instructors guide each student’s instruction in the

individual’s ZPD. The ZPD has been defined by Vygotsky as the space connecting
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“actual development to potential development, which is determined by problem solving
with the support of adult direction and collaboration with peers” (p. 86). Vygotsky
described the zone of proximal development and emphasized that in order for learning to
be beneficial, knowledge must be revived with a multiplicity of internal progressions.
These processes and progressions are only able to function when students collaborate and
interact with peers in their surroundings. When students embody these processes, they
become a part of how the student learns and develops (p. 90).

Learning that is organized allows for mental development to occur and sets into
motion various developmental processes that would not occur without interaction with
other people. Vygotsky (1978) emphasized that learning is a necessity to the development
of collective learning, growth, and development which allows for culturally organized
and psychological human functions (p. 90). In addition, Vygotsky explained that learning
at a school presents new ways for children to grow, develop, and learn, allowing for
greater achievement of a child’s independence (p. 85). Vygotsky’s ZPD is a vital concept
that expands on the different levels of learning, how children are impacted by the social
interactions they achieve when learning in a school environment, and why these social
interactions are imperative to a child’s development (p. 85).

Vygotsky (1934/1986) described the maturation of intellectual constructs in terms
of two levels. What a child gains and learns in the ZPD at stage one is transferred to the
next stage, which is known as actual development. Therefore, this allows for the child to

learn through collaboration at first in order to be able to complete tasks successfully on
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their own later (p. 206). Vygotsky emphasized that functions in a child’s development
appear two times, at first as a communal function and later on the psychological level,
therefore the student is able to use what is learned socially in order to become more
independent and complete these same tasks in a successful way independently.

As proposed by Ngee-Kiong, Singh, and Hwa (2009), the manner in which
collective and social transformations occur extrinsically and impact psychological
understandings intrinsically is called internalization, occurring in the zone of proximal
development. Vygotsky’s theory has then been applied in education, how children learn
by interacting with others socially, and how these social interactions impact a child’s
learning and achievement (Wood et al., 1976, p. 86).

Scaffolding

Wood, Bruner, and Ross (1976) were the first to use the term scaffolding. Inherent
to scaffolding is Vygotsky’s (1978) ZPD. Vygotsky expressed that to develop learning,
there were two parts that had to be explored by the learner: the potential developmental
level and the actual developmental level. Potential development is described as what a
student is unable to complete or do independently, but is able to complete or do with the
support of adult support or with the collaboration with peers. The ZPD is a space
containing what a child actually understands, knows, and learns to what a child has the
potential to understand, know, and learn. This is considered the instructional level and is
where teaching should be directed to drive the most learning for students. Actual

development is described as the independent level and is where students encompass skills
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that have been mastered so that they can independently perform tasks successfully.
According to Wood, Bruner, and Ross (1976), after a student gains knowledge, the actual
developmental level has become more elaborate, shifting the ZPD. The ZPD is constantly
changing as the student is acquiring knowledge, therefore scaffolding or scaffolded
instruction allows the student to gain knowledge, so scaffolded instruction must
continually be differentiated to be individualized in order to address the ZPD of each
student.

Wood, Bruner, and Ross (1976) introduced the term scaffolding and defined it as
the “process by which someone organizes an event that is unfamiliar or beyond a
learner's ability in order to assist the learner in carrying out that event” (p. 17). Wood,
Bruner, and Ross (1976) proposed that the level of potential development should be the
goal for students. Students can only have this growth if supported by peers, teachers, and
family to constantly evolve in the ZPD. Some examples of how to provide this support
for students would be by modeling tasks for students, providing advice, and providing
coaching in academic areas.

Wood, Bruner, and Ross (1976) used the term to describe how parents tutored and
supported children in their language development. They emphasized that parents who
were successful at scaffolding were parents who focused on motivating their children
while keeping their children’s attention on a given task. These parents were able to divide
the tasks of into manageable parts so that the student’s attention was directed to necessary

and applicable features while keeping the tasks at appropriate levels of difficulty. As a
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result, parents were able to help their child achieve success in completing the activity by
providing necessary support through interventions that were suited for their child.

As described by Wood et al. (1976), scaffolding employs the interests of the child,
decreasing the number of choices the child has, helping the child focus on the goals
created, stressing the challenging aspects of the task, decreasing frustrations by providing
support, and indicating the ways to take to achieve the success for the activity. Students
were encouraged to complete the pieces of the activity that they could on their own while
being provided support through scaffolding from the adults when necessary. After the
student is able to achieve the task successfully and does so with mastery as a result of
support from scaffolding, then scaffolding can be taken away step by step so that the
student can learn how to achieve this same type of understanding and mastery
independently. Scaffolding focuses on differentiated instruction and necessary support so
that learners can increase their abilities and can be successful in the concepts being
taught.

When instructing or scaffolding students in their ZPD, the focus of the teacher,
according to Small (2009), is to create learning opportunities for each student that allow a
student to have new ideas that are adjacent to what they already know and understand,
making it easily feasible for the new information that is learned (p. 3). Any instruction
that is given to students that is out of their ZPD is not beneficial to them. Chaiklin (2010)
explained that a student’s learning can be accelerated if the ZPD is identified properly

because in the ZPD is when a person’s ability and potential new learning is strongest (p.
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5). According to Small, in order to determine a student’s ZPD, teachers must use
diagnostic tools to determine a student’s level of mathematical sophistication, so that the
needs of students can be determined (p. 4). However, according to Chaiklin (2010), the
ZPD was not focused on the growth of a specific ability in a child or an exact task, but
Vygotsky was instead focused on relating it to the child’s development (p.3).
Differentiated Instruction

Tomlinson (1999) defined differentiated instruction (DI) as the means of
“tailoring instruction to meet individual needs. Whether teachers differentiate content,
process, products, or the learning environment, the use of ongoing assessment and
flexible grouping makes this a successful approach to instruction” (p. 5). Differentiated
instruction encourages educators to use strategies and approaches in their classrooms that
will create chances for all students to succeed, including students who have diverse needs
and that all necessary approaches are used to provide this support in a classroom setting
(Tomlinson & McTighe, 2006).

However, Tomlinson (1999) emphasized that teachers in differentiated
classrooms should begin with a strong curriculum which keeps students engaged. In order
to engage all students, instruction needs to be modified to each student’s individual
needs. When differentiating instruction, Tomlinson (2003) argued that the focus must
remain on creating opportunities for each child to learn from a rich and important

curriculum filled with lessons that are engaging, demanding, and scaffolded.
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According to Small (2009), the goal of differentiated instruction is to meet
students’ various instructional needs in the classrooms. Gregory and Chapman (2007)
concurred with Small that teachers who implement strategically planned lessons are more
likely to meet the diverse learning needs of students. De Jesus (2012) suggested
incorporating a variety of differentiation strategies such as adapting “materials, content,
student projects, products, and assessments” ( p. 8) so that all students have the
opportunity to be successful. Simpson (2010) maintained that incorporating differentiated
instruction in mathematics can improve instruction, student discipline, attitude, and
learning. Overall, Beecher and Sweeny (2008) maintained that differentiated instruction
means changing things and shaking up what goes on in the classrooms so that students
can be provided various avenues of receiving, learning, and making sense of information
that is learned.

Mitchell and Hobson (2005) agreed that educators need to plan instruction that
addresses a variety of needs instead of planning instruction that is not differentiated.
Although, teachers become overwhelmed with creating extra activities for students,
implementing a variety of differentiation strategies allows for the teacher to address
learners’ various needs.

The overall goal of differentiated instruction, according to Newton (2013) is for
students to become proficient mathematicians who have “conceptual understanding,
procedural fluency, strategic competence, adaptive reasoning, and mathematical

confidence” (p.7). However, in order to achieve these goals, small groups are a necessity.
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However, in order to implement differentiated instruction that is effective, the use of
small group instruction, critical thinking skills, collaborative groups, and guided learning
are necessary. Tomlinson (2001) summarized that a differentiated classroom helps
students have a variety of ways of obtaining the content that is being learned. Tomlinson
and McTighe (2006) also agreed that instruction that is differentiated provides ways for
addressing the variety of ways students learn and how this should be considered as a
critical part when educators are planning for instruction.
Small Group Instruction

According to Tomlinson and Allen (2000), differentiation promotes the idea of
implementing routine small-group teaching in a classroom and using flexible groups.
Flexible groups allow for group formations which can be changed over time to provide
the best environment for every student based on individualized needs. Small group
instruction allows a teacher to work with a small group of students on specific learning
objectives and standards. Small groups consist of 2-4 students and provide these students
with a reduced student-teacher ratio. Teachers can work more closely with each student,
focusing on individual needs so that skills can be reinforced. Small group instruction can
also be used by teachers to provide struggling students with intervention as well (OECD,
2009).

Wilson and Nabors (2012) contended that using small group instruction allows for
students to be taught in skill-focused groups, while Jones and Henriksen (2013) agreed

that small group instruction permits educators to focus on specific skills required by
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different groups of children, so that each student is learning based on their individual
readiness and needs. The key to small group instruction according to Diller (2007) is to
have the child do more work than the teacher so that the teacher can find out what
students can do (p. 8). Teachers should be aware of student understanding and mastery of
standards and skills in order to assign students in collaborative small groups where they
can be most successful. Sammons (2011) summarized, as a result of the using small
groups, students can put math to functional use and have the ability to analyze, reason,
and communicate effectively.

Critical Thinking Skills

Tomlinson and Allan (2000) stressed that it is crucial for educators to provide all
students with academic materials and tasks that will keep students interested and engaged
allowing them to have the same opportunities at gaining the necessary mathematical
knowledge and skills as average and high students so that they can be successful. Paul
and Elder (2007) emphasized that critical thinking skills are also vital for teachers to
incorporate into classrooms as these skills will increase student engagement and allow for
the interconnectedness of ideas that need to be learned. This will allow for the creation of
opportunities for students of increased academic rigor and understanding of what has
been learned.

Small (2009) pointed out that teachers must trust students to make the appropriate
choices when, they are applying problem-solving strategies based on concepts already

learned. When students’ problem solving is based on mathematical concept application,
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students can progress in the skills and strategies that they are learning so that their critical
thinking skills are improved. Tomlinson (2006) indicated that giving students an array of
choices through differentiation will provide students with a greater opportunity to achieve
consistent success.

Collaborative Groups

Margolin and Regev (2011) emphasized that in a whole class discussion only a
few students have the opportunity to articulate their thoughts or to expose their
misconceptions publicly and the teacher cannot really know about the others'
understanding or relate to their difficulties. Allowing students to communicate, respond
to their peers and expose their challenges is necessary for the successful comprehension
of mathematical concepts and the attainment of higher order thinking skills. According to
Tomlinson (2001) “differentiated instruction is student-focused rather than teacher
focused and student preference should also be considered when planning to differentiate
instruction” (p. 3). White and Dinos (2010) also emphasized that cooperative groups
allow for the development of reliance, trust, effective communication, unity, and
structure. Ediger (2009) indicated that cooperative learning provides students with an
increased worth of self in the classroom environment, helps students to grow and mature
emotionally, and teaches students how to have respect from their peers through an

increase in communication about ideas and concepts learned.
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Guided Learning

When guiding students in their learning, Wedekind (2011) indicated that teachers
start with the opening or the mini-lesson, which is the first chance for the whole class to
be engaged and relate thinking to what is being learned (p. 3). The opening of the lesson
begins by students meeting in one area of the room, usually on a carpet in the front of the
room. During the mini-lesson, the teacher introduces or reviews skills and standards that
will be the focus of that unit. During the opening, Wedekind (2011) also pointed out that
the teacher guides students to the most important skills that will be learned and
emphasizes them so that students can be encouraged to explore the concepts further in
depth.

Tomlinson (2001) indicated that differentiated instruction is a mixture of “whole-
class, group, and individual instruction” and that there are situations when teachers
provide students with answers instead of guiding students to think and problem solve on
their own. However, guiding students and giving them more responsibility for what they
are learning while encouraging students to problem solve on their own is an essential part
of differentiated instruction.

Sammons and Windham (2010) emphasized that using these instructional
strategies, including those of guiding students during mathematics instruction in a mini-
lesson, will allow students to master concepts and once skills have been mastered,
students are given opportunities to continually practice the skills learned on their own in

order to sustain and reinforce their understanding. This type of guided instruction is
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provided to students by implementing a variety of differentiated instructional strategies,
including centers. Sammons (2009) emphasized that students are often taught using a
specific method of instruction, not a variety of strategies. However, a variety of strategies
are needed so that there can be a deeper understanding of what is being learned.
Sammons believed that students need instruction that is differentiated and individualized
in mathematics so that their needs are met and so that they are provided with a deeper
understanding of concepts, and allow students to develop long-lasting skills in
mathematics.

Using guided learning also involves implementing a variety of strategies in order
to support students of different learning styles. One of the strategies used in addition to
mini-lessons is independent work stations where students are able to review and share
what they know after guided learning has taken place. Diller (2010) described that when
students are in this rotation of independent work, students are encouraged and interested
to practice and learn on their own, instead of filling out worksheets (p.10). Overall,
during independent work, students can use what has been learned during guided learning
and become more independent completing these same tasks in a successful way on their
own.

Journaling is an additional strategy teachers can use to give students opportunities
to express what they have learned. During journaling, students are able to express their
knowledge and understanding through expression and writing. According to Shannon

(2013), journals are implemented to promote students' problem solving skills and are a
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special place where students record and store their thinking in mathematics. Journaling is
essential to students’ expressing their understanding because they have to explain their
thinking, reasoning, and the strategies they used to solve the problem through writing. As
mentioned by Greenes (2009), group interaction, with its social and linguistic
components, is critical to the development of mental operations.

Using mathematics centers in the classroom gives students opportunities to show
their understanding of their learning while working in groups or in partner games. After
guided learning has occurred, students are able to use hands on activities and
mathematics manipulatives in mathematics centers in order to review and show their
understanding. Students are provided several math centers in order to have several
choices of review mathematics activities, which have been introduced and completed
previously during guided learning. According to Westphal (2007) by providing students
with several choices in the mathematics centers allows for the teacher to provide support
and help students with various needs. Shumway and West (2011) emphasized that
learners attain knowledge best when a variety of instructional activities are implemented.
Additionally, students are able to learn multiple ways of approaching a problem and as a

result can reason, determine relationships and solve problems.
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Professional Development

An option for teachers who are struggling to differentiate instruction in
mathematics is to participate in ongoing PD programs. This belief is supported by Telese
(2012) who emphasized that the key component in teachers’ lifelong learning process is
continual PD that improves teachers’ knowledge and skills, connecting them to student
learning with an ultimate goal of helping students increase their achievement in
mathematics PD of teachers is seen as an avenue to help young people teachers learn
complex and analytical skills necessary for the 21st century, which requires education
systems to provide more effective professional learning than what has been made
available in the past (Darling-Hammond, & Richardson, 2009). PD for educators has to
be focused on student learning and content so that student outcomes can be affected
positively and so that the PD is effective and useful for educators. It is thought that PD of
teachers will lead to more effective teachers (Mizell, 2010).

Hawley and Rollie (2007) explained that for the continuous improvement process
to take place in schools, PD is necessary and must be driven by the needs of students,
with goals focused on specific skills based on teachers’ needs, while making the process
for implementing these changes an ongoing one with continual support (p. 168). As a
result, for differentiated instruction in mathematics to be implemented successfully, PD
for teachers may be necessary. Providing PD for teachers would present expert advice in
how to execute this model successfully. Hawley and Rollie also noted that when teachers

participate in PD outside of the classroom, teachers are able to collaborate with other
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teachers, providing them with additional expertise on how to implement successful
instruction.

Effective PD contains data-rich information, mentoring, coaching, and
opportunities for collaboration and planning. When teachers collaborate in PD sessions
where they, analyze data, create curriculum maps, gather instructional materials, and plan
lessons that differentiate instruction they are better able to plan differentiated instruction
(Mizell, 2010). Blank & Smith (2007) claim that PD in mathematics should be designed
to improve teachers’ knowledge of mathematical content so that they can better explain
mathematical concepts for students (Blank & Smith, 2007; Darling-Hammon &
Richardson, 2009; Martin, 2007; Stevens, Harris, Aguirre-Munoz, & Cobbs, 2009;
Telese, 2012).

Implications of the Study

Differentiated instruction was developed to meet the needs of students through the
use of diverse strategies and small group instruction (Sammons, 2009). Differentiated
classrooms vary from school to school, but all focus to provide students with content that
can be understood through the use of resources, such as centers, small groups,
independent practice, etc. (Tomlinson, 2003). However, many teachers interviewed felt
unprepared to implement differentiated instruction and may need additional PD to feel
they can do so successfully (Hawley and Rollie, 2007).

The research findings may positively impact social change by encouraging

educational leaders to continue providing PD opportunities for the teachers and educators
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in their district or school. Educators must be open to continuous learning and PD
opportunities that encourage them to learn new strategies, such as those for
differentiating instruction which will help all students to succeed. Responses from
educators revealed that teachers want to learn more, but need additional support for the
implementation of ideas and strategies. Therefore, the hope is that these responses will
help provide an understanding for educational leaders so that they can create
opportunities for teachers to have PD, but also to have times to collaborate and mentor
one another, especially when new strategies are being tried or implemented.

Summary

The first section discussed a qualitative case study that investigated elementary
teachers’ perceptions, practices, and professional development (PD) for differentiating
mathematics instruction. Educators and schools will be able to use the perceptions from
this study to review data and implement changes needed. This study has the potential to
change educator’s perspectives about differentiated instruction, ways to implemented
differentiation strategies, and the importance of providing PD opportunities to educators.
The second section of the study covers the methodology of the research, how participants
were selected, the procedures used for collecting and analyzing data, the limitations of

the study, and the credibility and trustworthiness.
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Section 2: The Methodology
Introduction
The research design and approach for conducting the research for this study are
discussed in Section 2. In this section, the guiding research questions, the research
design, the evaluations, and the outcome and performance measures addressed the
problem and purpose of the study. The recruiting procedures, the criteria for selecting
participants, and the number of teacher participants are also explained. Additionally, the
measures taken to protect participants’ rights are presented. The data collection and
analysis techniques are described, along with their justifications. Finally, the study’s
assumptions, limitations, and delimitations are given.
Qualitative Research Design and Approach
The qualitative case study design was selected for this study because it allows
more access to the site so that | was able to go to the site to conduct interviews and
observations of participants (see Creswell, 2012). Access to teachers was necessary to
obtain deeper, more detailed data from the eight teachers and one mathematics coach. In
addition, Bogdan and Biklen (2007) specified that when using qualitative case study
research spending substantial time in schools learning about educational topics and
concerns is necessary. During the interviews and observations, time was spent in schools
learning about and understanding educational concerns. As a researcher, it is important to
spend time with participants of the study in their classrooms; this deepens understanding

for the researcher (Hatch, 2002). Eight weeks were spent interviewing and observing
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teachers; before the observation, each teacher’s lesson plans—which matched the lessons
observed—were collected. | was able to speak to educators and see them in their natural
environments, which helped me gain a deeper understanding of their professional beliefs
and practices.

In order to gain information, participants were interviewed and observed in their
natural setting: their local school (Creswell, 2003). A qualitative case study allows
researchers to investigate and report on phenomena using a range of data resources (Yin,
2003). Since interviews, observations, and lesson plans were used to collect data, a
qualitative case study was chosen. The data collected included the effective strategies that
teachers are using to help differentiate mathematics instruction for students. The results
are expected to help other educators.

Purposeful sampling was used to recruit teachers who address students’ diverse
learning needs through differentiated instruction. According to Creswell (2012),
purposeful sampling involves “intentionally selecting individuals and sites to learn or
understand the central phenomenon” (p. 206). As a result, in this study a list of all Grade
3, Grade 4, and Grade 5 teachers who use differentiated instruction strategies was
provided by the school mathematics coach. From this list of 23 teachers, eight teachers
volunteered to participate. Purposeful sampling is the most beneficial for this study
because as Creswell described (2012), it uses teachers and a mathematics coach who use
differentiation strategies in mathematics to provide rich information. Therefore, since

data collection in a case study is substantial and uses several pieces of information, such
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as interviews, lesson observations, and lesson plans, | used participants who are
considered to be knowledgeable in differentiation strategies, are easily accessible, and are
willing to provide information pertinent to the study. After interviewing participants, |
asked participants if they would be willing to allow me to come back and observe a
lesson in differentiated mathematics instruction.

| interviewed nine participants—eight teachers and one mathematics coach—for
approximately 45 minutes each and during the interviews | made plans to observe one
mathematics lesson per teacher that gave permission for observation. Participants were
interviewed in one of the school’s conference rooms, not the teacher’s personal
classrooms. Creswell (2007) suggested that when conducting case study research eight
participants who are interviewed for 45 minutes to an hour should provide the rich data
that are needed to identify themes that will be analyzed. In addition to the mathematics
coach, the participants consisted of classroom teachers, in Grades 3, 4, and 5, who use
differentiated instruction strategies in mathematics with students in regular education
classrooms. Each participant was presented with a written copy of a Consent Form to
sign after each individual volunteered to participate. By signing the form, the participants
agreed to be interviewed for approximately 45 minutes and participants were asked for
permission to be observed teaching a mathematics lesson approximately 45 minutes in
length. The purpose of the interviews was to investigate teacher’s experiences using
differentiated instruction strategies in mathematics. The purpose of the observation of

teacher’s lessons and lesson plans was to inform the development of the PD project. Data
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from the interviews, lesson observations, and lesson plans were collected, compared and
cross-checked to find common themes. Thematic analysis and open coding were used to
identify emergent themes from the data. The thematic analysis was used with the data by
applying a particular code to the sentences or paragraphs with common themes, then
extracting them, and examining them in more detail. Open coding was used by
identifying emerging themes from the data.

For this study, the qualitative research methodology was more effective in
achieving the purpose of the study. Hatch (2002) identified that qualitative researchers
employ unique strategies during the interview process. Qualitative interviewers provided
an opportunity for a special kind of conversation during the interview process as the
researcher is able to ask open-ended questions, encourage explanations of what
participants share, and listen for any special terms and language that would allow for
additional information that can be learned and understood (p. 23). Rubin and Rubin
(2012) also asserted that when using qualitative in-depth interviewing, researchers are
able to speak to participants who have an in-depth knowledge as a result of experience
with the problem of interest. As a result, through interviews such as these, researchers
can discover additional details in the experiences and opinions shared by participants. By
having a conversation through the interview process and carefully listening to
participants, research is able to encompass their intellectual and emotional reach across a

variety of barriers (p. 3).
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Before the interview protocol began, all participants signed the Consent Form for
voluntary participation in the interview process. The interview protocol involved meeting
and greeting participants. The interview lasted approximately 45 minutes with 10 open-
ended interview questions, including probes to further clarify information. Observations
of willing participants who implement differentiated mathematics lessons in a regular
education classroom were also conducted.

The case study was used to focus on how teachers are planning and implementing
differentiated instruction. The case study was the best approach for this study because as
described by Merriam (2009), a case study can be defined by their particular case features
which focus on the study of a specific “situation, event, program, or phenomenon” (p.
43). Therefore, the case study was an excellent choice of research design when the
researcher wants to gain access to knowledge that may inform and clarify the boundaries
and range or a variety of experiences (p. 46).

Participants

According to Creswell (2007), eight participants can provide rich data for case
study research, therefore eight participants whose criteria fit the purpose of the study and
might offer information to address the research questions were selected for this study.
The participants were eight mathematics teachers from Grades 3, 4, and 5 and one
mathematics coach. All participants used differentiation strategies during mathematics
instruction with their students and were selected for this reason. As a result, purposeful

sampling was necessary. Purposeful sampling involves "intentionally selecting
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individuals and sites to learn or understand the central phenomenon” (Creswell, 2012, p.
232). Therefore, using participants who are experts in differentiated instruction was a
must for this study so that the data needed could be collected.

Yin (2005) described purposeful sampling in selecting “information-rich cases of
in depth study” (p. 262). The rich case for in-depth study is using educators who have
experience and currently use differentiation strategies in mathematics to implement
mathematics instruction. Therefore, purposeful sampling works this study because it
includes teachers who are experts (Creswell, 2012) in differentiation strategies in
mathematics which encourages students to obtain a conceptual understanding of
mathematical knowledge and skills by providing data on which strategies are most
effective and are being used.

For this study, the participants consisted of eight regular classroom elementary
teachers and one mathematics coach all who work with students in Grades 3, 4, and 5 and
implement differentiated instruction in mathematics with a variety of strategies. Each of
the participants has been teaching mathematics and using differentiated instructional
strategies for a minimum of 3 years. Each participant was presented with a written copy
of a consent form to sign after agreeing to participate voluntarily. By signing the form,
the participants agreed to participate in one approximately 45 minute interview. After the
interview participants were asked for permission for me to observe one mathematics
lesson when they differentiate instruction for an approximately 45 minute lesson. The

purpose of the interviews was to investigate teachers’ experiences using differentiated
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instructional strategies in mathematics. Data was gathered from interviews, lesson
observations, and lesson plans to inform the professional development project. Data from
the interviews, lesson observations, and lesson plans were collected, compared and cross-
checked to find common themes. Data triangulation uses multiple sources of data to
corroborate findings (Creswell, 2003; Hatch, 2002; Yin, 2009). Thematic analysis and
open coding were used to identify emergent themes from the data. The thematic analysis
was used with the data by applying a particular code to the sentences or paragraphs with
common themes, then extracting them, and examining them in more detail. Open coding
was used by identifying emerging themes from the data.

My goal was to observe lessons of the teachers who were willing to have me
come and observe. | asked the participants | interviewed if | could come and observe one
differentiated lesson in mathematics in their regular education classrooms. The purpose
was to gain information about how they differentiate instruction, so that information can
be used for the development of professional training. The purpose of the observations
was to determine teachers’ lesson plans for differentiating mathematics instruction
within the mathematics block.

Also, according to Bogdan and Biklen (2007), qualitative researchers spend more
time in schools, with families, and in neighborhoods learning about educational concerns
of the community. As I spend time in the school, | can better identify what teachers need
for implementing differentiation strategies for students who are struggling. During the

study, I interviewed participants to gain a greater understanding of teachers’ experiences
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in planning and implementing differentiated instruction and used the information to
develop professional training.

Yin (2008) contended that the goal of qualitative research is to gather, assimilate,
and show data from various sources as part of any given study. Therefore, | used
interviews, lesson observations, and lesson plans to plan and implement differentiated
instruction based on student’s needs. According to Yin (2008), interviews and
observations are used because they allow for the multifaceted and diverse use of
participants and setting in the field, allowing for the finding of the best and most reliable
results.

The interviews were approximately 45 minutes long and contained 10 open-ended
questions (see Appendix A) so that all research participants were encouraged to answer
honestly based on their own feelings and experiences (Creswell, 2012). Using interviews
with open-ended questions increased the interviewee’s options for response. Creswell,
2012). The validity, credibility, and trustworthiness of the data results were increased due
to the use of the triangulation of the data collected from interviews, lesson observations,
and lesson plans (Yin, 2008).

Methods for Ethical Protection of Participants

The Walden IRB application was submitted for approval and the principal was
contacted through email with a letter explaining the study since he or she is the
gatekeeper the school. The letter explained the purpose of the study, how it will have a

positive impact on educators and students in the area of mathematics, and how it could
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help achievement in mathematics. The Walden IRB gave permission for the study,
Walden IRB No. 08-10-15-0189140. Once the principal of the school gave permission,
eight teachers and one mathematics coach who were using differentiated instruction in
mathematics in Grades 3, Grades 4, and Grades 5 were chosen to be interviewed and
observed. The mathematics coach provided names of teachers who were implementing
differentiated instruction in mathematics and they were chosen for participation in this
study.

Once the mathematics coach gave me the names of these recommended teachers,
| emailed them and the mathematics coach the letter of consent to sign and asked them to
email it back to me once it is signed. I had a letter of consent for participants to sign
before the interview. The letter of consent included the details of the study; procedures,
risks, benefits, and a confidentiality statement. The mathematics coach had no
supervisory relationship to the participants. The mathematics coach is a peer who works
with the mathematics teachers to enhance students’ learning.

Participants were given a consent form to sign and were informed that they can
stop their involvement with this study at any time. The consent form was included so that
if there were any unexpected or unforeseen events that require immediate attention, the
research study could be stopped. One example would be if a participant decided to
withdraw and stop their participation in the study. If such circumstances had occurred, |
would have informed the participants and school. I would have also contacted the Walden

IRB in order to adjust the research accordingly by requesting a change of procedures
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form from the IRB in order to continue research. In order to protect the participants in the
study, a list of all 3, 4, and 5 teachers using differentiated instructional strategies
effectively was provided by the mathematics coach from the school. From this list,
teachers were asked to participate voluntarily and eight teachers were selected for this
study. Each teacher’s identity was kept and will remain confidential through the use of
pseudonyms. The mathematics coach has not and will not see the interview transcripts.
They are locked in a cabinet in my home in order to protect the participants and retained
for five years.

A neutral location, such as a conference room in the school, was used for
interviews for privacy and in order to make it convenient for the teachers. The
observations of mathematics lessons took place in the teacher’s classrooms with the focus
of gathering information on how teachers plan and implement differentiated instruction
with mathematics. Additionally, teacher’s schedules and availability were considered
with the goal of respecting their time and also protecting their privacy by using a space in
their school to conduct interviews. For the protection of the participants, the documents
collected were given a number and that number was matched to a pseudonym. No names
were used on any document, all names were matched to a pseudonym and the real names
of the participants are and will be kept in my home and only known by myself.

All necessary steps were taken to ensure that the information that was collected
from participants has and will be kept confidential. The data which was collected through

interviews and all documents are stored on a personal computer, personal digital
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recording device, and hand-written notes. All of the documents and data are kept at my
personal home in a safe which can only be accessed with a numerical pass code. After the
completion of the research study, all data will be deleted from my personal computer and
recording devices after being kept securely for five years. In addition, all materials will
be shredded and destroyed five years after this study has been completed as required by
Walden University.

Data Collection Procedures

After receiving approval and permission from the Walden IRB to conduct my
research, | contacted the school principal and asked permission to conduct my research
study. Since the principal is considered the gatekeeper or individual who has the official
role at the site (Creswell, 2012) where the research was conducted, having his or her
permission was a necessary step. Once the principal gave permission and once a list of all
Grade 3, 4, and 5 teachers using differentiated instructional strategies effectively was
provided by the mathematics coach from the school. From this list, teachers were asked
to participate voluntarily and eight teachers and one mathematics coach were selected for
this study.

| provided the principal and school administrators with a letter stating why the
school was chosen for the research study, what the goal of the study was, and what |
hoped to accomplish with this study. Additionally, | also shared how much time | needed
at the school site, how the interviews, lesson observations, and lesson plans would be

used to gather data for my research, how | would report and use the results of the study,
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and what I planned to do for a project. Overall, teacher identities were protected by using
numbers and letters instead of names in order to protect their confidentiality. The
permission of the onsite principal was asked after Walden’s Review Board approved and
gave permission through the Walden IRB for conducting this research study.

Interviews

The interviews were conducted with all eight teachers and one mathematics
coach. To begin the interviews, | used the interview questions (Appendix C). The
interviews were made up of ten open-ended questions to allow participants to share
factual information in addition to their thoughts, feelings, experiences, and perceptions.
Based on the conceptual framework for this study, | probed for further information when
interview responses seemed related to assumptions (Knowles et al., 2011) by asking
follow-up questions when necessary in order to gather additional information, as
described by Hatch (2002) to learn about the experiences of the participants. Based on
teacher and mathematics coach responses about differentiating instruction in mathematics
(Tomlinson, 2014), | asked teachers to describe their experiences in creating classroom
environments that provide differentiated mathematics instruction for all students. Based
on the literature review, teachers were asked about strategies that are used for
differentiating mathematics instruction (Moore, 2012) and the impact implementing these
strategies has had on student achievement (Maehr & Zusho, 2009).

The interviews were conducted in a conference room at the local school to protect

participants and minimize distractions and lasted approximately 45 minutes. A digital
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recording device was used to record the interviews and field notes were taken on paper as
well. Each teacher’s identity was kept and will remain confidential through the use of
pseudonyms. The interviews were transcribed and analyzed for findings. The
mathematics coach has not and will not see the interview transcripts. However, the
transcripts were shared with participants and checked for accuracy. All data and notes
collected are locked in a cabinet in my home in order to protect the participants and will
be retained for five years.

Observations

| asked participants if they would be willing to allow me to come in and observe
an approximately 45 minute mathematics lesson where they differentiated instruction.
Two participants (teacher E and teacher F) agreed to allow me to observe a mathematics
lesson when they signed the consent form. The observations of mathematics lessons took
place in the teacher’s classrooms (Appendix E and F) with the focus of gathering
information on how teachers plan and implement differentiated instruction with
mathematics. When scheduling interviews, teacher’s schedules and availability were
considered with the goal of respecting their time and also protecting their privacy by.
Merriam (2009) suggested including the following criteria when performing
observations: the setting of the observation, participants in the study, activities in the
classroom, conversation and interactions, subtle factors, and the actions of the researcher.
In response to Merriam’s recommendations, | created an observation considering these

categories of the participant’s time, availability, and neutral location in the local school.
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Documents

Lesson plans and documents needed for the lessons observed were also collected
as documents for this study. For the protection of the participants, the documents
collected were given a number and that number was matched to a pseudonym. No names
were used on any document, all names were matched to a pseudonym and the real names
of the participants are and will be kept in my home and only known by myself. The
documents have been kept locked in a cabinet in my home and will be retained for five
years.

The Role of the Researcher

My responsibility as the researcher was to plan, implement, and summarize the
research and results in their entirety. Participants for the study were recruited by me, the
data was collected and analyzed, the findings were summarized and the interpretations of
the findings were used for the development of the project which focused on increasing
achievement in mathematics for students in Grades 3, 4, and 5 through mathematics
instruction that is differentiated. During data collection, all of the interviews and
observations were conducted by me and all of the lesson plans were collected as
document samples. Extra precaution was taken to avoid research bias by considering
previous relationships with the participants and how these relationships might influence

the study.
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Role of the Researcher in the Setting and With the Participants

| have 6 years of teaching experience as a First Grade teacher and was also a
Parent Liaison for one year. Currently, | am a technology and robotics teacher at a private
school for students in Grades Pre-K-8" My role is a former colleague of some of the
participants, as some of them worked with me at my former school. | have experience
teaching students in a Title I school using the Guided Mathematics workshop model to
differentiate instruction in mathematics. | conducted interviews, classroom observations,
reviewed lesson plans provided by the participants.

Researcher’s Experiences or Biases Related to the Topic

Creswell (2003) stated that in qualitative research, researchers must identify their
experiences or biases about the topic being researched. Yin (2009) asserted that if a
researcher is using a case study to prove a preconceived position, then the results of the
case study may not be valid. In order to avoid the occurrence of preconceived positions
effecting data collection while conducting the interviews, lesson observations, and lesson
plans | focused on the participants and established a conversation about the topic. The
purpose of this study was communicated to the participants and they were made aware of
the purpose for the interviews. Participants were able to dialogue with me about the topic,
which allowed me to gain insights into the participants’ perceptions differentiating
instruction in mathematics. Through contact with the participants during the data
collection, interviews, and lesson observations, | was able to ensure understanding of

their experiences. | had and have an interest in the results of this case study and believe
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the results may be used by other researchers and educators in implementing differentiated
instruction in mathematics that may help increase student achievement in mathematics.

The biases | had would be a result of past experiences where | had when | used
differentiated instruction in mathematics and have seen that implementing these strategies
can positively affect student achievement. However, | planned to control these biases
with the realization that not all schools and students are the same. | focused on gathering
data in a local school with the awareness that it is a different place, with different
students, and may have different results. A peer reviewer was used and will remain
anonymous. It is crucial to keep the reviewer's identity secret so that the reviewer is able
to provide feedback honestly without being afraid of repercussions. The peer reviewer
was a qualified and competent member of the education profession with no current
research being personally deducted by the peer reviewer in the same field. The peer
reviewer signed a confidentiality agreement. Peer review methods were used in order to
uphold standards of accuracy, validity, and credibility.

Data Analysis

An important step in the process of analyzing interview data is exploring “the
general sense of the data” (Creswell, 2012). In order to achieve this, all interviews were
transcribed. A digital recording device was used to record all of the interviews. These
recordings were used to transcribe the data. Letters and numbers were used to protect the
participant’s identity. The transcripts were read several times in their entirety in order to

ensure understanding of what each participant had to share and how the information
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expressed by the participants was relevant to the research questions. Notes were made
during the interviews and on the transcripts to keep track of the common material and to
begin considering which codes would be best to use. After the data collection process had
ended, | stored the transcribed documents in a secure location at my home and kept the
recorded interviews on a secure digital file requiring a password.

During the second stage of data analysis, open coding and thematic analysis were
used to identify emergent themes from the data. The interview transcripts, observation
notes, and documents collected were examined to find common patterns using the
conceptual frameworks. According to Stake (1995), a case study includes a thematic
analysis of the data. Related patterns and themes were identified, reviewed, and recorded
in order to identify which codes would be best to use in order to address the answering of
each research question. After taking notes, underling, and highlighting responses, the data
was sorted accordingly.

Interview Data Analysis

The final step of the interview process was the analysis of the gathered data. The
researcher must take time during this phase to make “sense” of the found data and
determine themes or codes from the groups of information that have been compiled
(Creswell, 2003, 2007). Therefore, during this phase in the process, interview responses from each
participant were summarized and placed into separate files so that additional themes
could be found which address the research questions. Consistent phrases, expressions, or

ideas were used to determine the themes or codes (Kvale, 2007). The notes from the
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observation and document reviews were also sorted and filed with the correct participant
code.

Many researchers employ a third party to review themes or codes so that the
quality and effectiveness of the interview transcripts and findings can be determined
(Creswell, 2007). A peer reviewer was used as a third party in this study. All coded data
was forwarded to the peer reviewer so that any themes and patterns could be checked for
logical development and thoroughness. Changes were made to the themes based on the
suggestions received from the peer reviewer. The coded data were used to appropriately
address each research question. In 6 weeks of the completion and final approval of this
doctoral study, study results were released and shared with the district and local schools.

Credibility and Trustworthiness

Yin (2003) recommended that researchers continually judge the quality of their
case study design. Creswell (2012) maintained that credibility is a method used to check
for accuracy of the findings and these research findings were validated by transcribing
the data collected, finding common themes and coding the data, using thematic analysis
to identify common themes and a peer-reviewer. To increase credibility and
trustworthiness in this study, participants were interviewed individually in a private
conference room, so that they would feel comfortable sharing their true feelings and
could respond in the way they desired. Additionally, a peer reviewer was used and will
remain anonymous. It was crucial to keep the reviewer's identity confidential so that

he/she was able to provide feedback honestly without being afraid of repercussions. The



45
peer reviewer was a qualified and competent member of the education profession with no
current research being personally deducted by the peer reviewer in the same field. The
peer reviewer signed a confidentiality agreement. Peer reviews can limit researcher bias
through sharing opinions about the data and findings of the study (Creswell, 2008).

Limitations

Limitations are possible weaknesses of a study (Creswell, 2003). The limitations
of this study were that | chose to observe classrooms which implemented differentiation
strategies in mathematics instruction. Since this is a newer concept of implementing
differentiated instruction with small groups, teachers might not have been prepared to
implement it correctly, which would have had an effect on the data collected. | also
conducted interviews with the teachers and mathematics coach who are working in
classrooms where the differentiation strategies are being implemented. This may have
limited the data to only those classrooms. | was also unable to control the environment of
the participants in the study and could not minimize distractions during the interviews
and lesson observations.

The Findings

The research findings for this study were determined based on participants’
perceptions and understandings of how to differentiate mathematics instruction for
students in regular education classrooms. An additional purpose of this study was to
examine the strategies that regular education teachers use to differentiate mathematics

instruction for all students. Another goal of this study was to determine what PD needs
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teachers have so that continued implementation of effective and successful differentiated
mathematics instruction would be possible.

Data were collected from interviews, classroom observations, and a review of
lesson plans which provided answers to the research questions for this study. The
interview data were transcribed, coded, and analyzed. Field notes were taken during the
classroom observations and lesson plans were collected for review. In order to ensure
credibility and trustworthiness, the findings were shared with the participants to be
checked for accuracy. Opportunities for discussion were created so that the data the
participants provided for the findings could be discussed with the researcher. In addition,
all data were shared with the peer reviewer, who is a teacher in the local school district
where the study took place.

In the following subsection, the research questions will be discussed in detail. The
findings for Guiding Questions 1 and 3 are discussed together and have their own
heading and Guiding Question 2 is discussed independently and has its own heading. The
participant responses that addressed each research questions and the themes that emerged
from the analysis of the responses are explained in detail.

Guiding Question 1 and Guiding Question 3

The first guiding question asks: How do Title | elementary teachers describe their
practices as they differentiate mathematics instruction for struggling students in the
classroom? The third guiding question was: How do Title | elementary teachers

demonstrate and plan for differentiated instruction as evident in their observed classroom
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lessons? Analysis of the data from the interviews, observations, and lesson plans revealed

six common themes which addressed Guiding Questions 1 and 3.

Scaffolding

Differentiated Instruction is Essential to Student Learning
Small Group Instruction

Critical Thinking Skills

Collaborative Groups

Guided Learning.

All eight teachers and one mathematics coach shared positive perceptions about

differentiating mathematics instruction for students. Table A shows the background of all

the participants. Common themes with supporting statements from the interviews follow.

Table 1

Background of Participants

Participant Grade Subject Years
Teacher A 4 *All and Math 5
Teacher B 4 *All and Math 4
Teacher C 3 *All and Math 34
Teacher D 3 *All and Math 21
Teacher E 3 *All and Math 9
Teacher F 5 *All and Math 7
Teacher G 5 *All and Math 5
Math Coach K-5 Math Professional 23

Development for

Note. *All means teachers are teaching all subjects, including science, social studies,
language arts, writing, and mathematics.



Theme 1: Scaffolding

Wood, Bruner, and Ross (1976) defined the term scaffolding as the process by
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which a learner is supported during a challenging learning time by a peer or adult. All of

the participants who were interviewed used scaffolding with their students. Teacher B

shared that she was supported by the mathematics coach who comes in and observes her

implement lessons and then “helps, supports, provides resources, and models lessons” so

that the teacher can grow professionally. Another example of scaffolding that was shared

was with Teacher E who emphasized that “conferencing with students is essential to

success because they need that feedback from us in order to know what to do differently

next time.” Teacher A also shared that to support their learning, students need “the
opportunity to draw, compose, decompose, have number talks, and have small group
instruction” in math. Using these various instructional strategies allows students to
increasingly move toward deeper understanding so that eventually they can
independently be successful in their learning.
Theme 2: Differentiated Instruction is Essential to Student Learning

Overall, the teacher participants believed in the importance of differentiated
mathematics instruction. They felt that in order for students to be successful various
instructional approaches and strategies were necessary. In order to learn mathematical
concepts, Teacher A emphasized that students need several “resources, such a
manipulative, and feedback during conferencing, with the use of hands-on learning in

small groups.” Teacher D felt the same way and explained that “students need to have
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center rotations, small group instruction, exemplar word problems, number talks, and be
given the opportunity to share learning during conferencing.” Teacher F also highlighted
that differentiated mathematics instruction is necessary in order to “gain deeper
understanding, re-deliver understanding, and allow students to take learning to the next
level.” Tomlinson (2014) agrees that differentiated instruction enables teachers to go
beyond and help support students in their development of content mastery, efficacy, and
ownership of their own learning. Therefore, these teacher interviews determined that
because of student’s various levels in mathematics, teachers need to use a variety of
strategies to differentiate mathematics instruction in order to provide all students with the
opportunity to learn and succeed.

Theme 3: Small Group Instruction

All of the participants agreed that small group instruction was necessary for
differentiated instruction to be successful. For example, | observed differentiation
through small group instruction in Teacher G’s class. The students competed with each
other for points in a game with fractions. They were engaged, involved and excited about
learning fractions. Through the use of small groups, Teacher G addressed student’s
various needs. According to Sammons (2010), small group instruction allows teachers to
observe students and their work closely, providing support for students who are
struggling immediately. Additionally, several teachers were asked about what strategies
for differentiation they found most effective when planning for instruction; they

answered: small groups. For example, Teacher E shared that “small groups are necessary
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to meet the student’s needs” while Teacher F emphasized “manipulatives in small
groups.” Teacher C are highlighted that “breaking it down, hands-on in small groups is
necessary so that students can show you where they are, show you what they know, so
that you can build on success and teach the unknown.” Everything that teachers shared
about small groups emphasized how it was necessary for individualized mathematics
instruction. Overall, they felt that small groups allowed students to be successful
regardless of their different needs.

Theme 4: Critical Thinking Skills

The teachers and mathematics coach were in consensus on the importance of
higher level thinking strategies, which they saw as necessary to facilitate student
development and understanding of mathematical concepts. However, several of the
teachers felt that there was not enough time to dig deeper with this conceptual
understanding because of the required content standards for mathematics. They felt that
before students could achieve this higher level understanding it was necessary to move on
to other standards in order to cover everything that is required on the mathematics
curriculum calendar for the school year. For example, Teacher C stated “there are too
many standards and we need to have fewer standards so that we have time to dig deeper
and build higher level thinking skills. We are forced to teach stuff to kids that are not
ready because they don’t understand the last thing fully that was learned.”

Several teachers disagreed. They noted that during small groups using Guided

Mathematics (Sammons and Fackler, 2009), there were opportunities to challenge
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students to higher level thinking through differentiated instruction. Teacher F expressed
that students are able to “gain deeper understanding, re-deliver learning, and understand
why the answer is what it is because of small groups and Guided Mathematics.” Teacher
E agreed and stated that students need the “exposure and chances to practice” so that
higher level thinking can be achieved and “improved over time.” Teacher D also
explained that the “use of exemplars allows students to work backwards, analyze what is
wrong with the word problem, work it out, and explain which leads to conceptual
understanding and application” of what is being learned. Overall, in order to challenge
students and help them develop critical thinking skills, teachers used a variety of tools
and strategies to cultivate these skills.

Theme 5: Collaborative Groups

Based on the conceptual framework, collaborative groups are used by teachers to
differentiate mathematics instruction (Tomlinson, 2014) but also to create a team-work
environment that encourages discussions (Margolin & Regev, 2011) allowing for
students to learn from each other by problem solving together, sharing ideas, and having
continuous discussions about what is being learned. According to Tomlinson (2014),
teachers can differentiate instruction through content, process, product, and learning
environment, which was evident in Teacher E’s classroom where students were working
in collaborative groups on a challenging word problem (Appendix F). Teacher E focused
on all of the areas shared by Tomlinson; for example, challenging students in content and

product by presenting students with a difficult word problem to be solve, changing the
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students’ learning environment by encouraging collaboration in groups to solve the
problem, and allowing students to solve the problem through a specific process. Making
all of these changes in the classroom environment and allowing students to work together
to share other ways of thinking and problem solving allows for differentiated instruction
to occur.

Margolin and Regev (2011) emphasized that in a whole class discussion only a few
students have the opportunity to articulate their thoughts, whereas in collaborative
groups, because they are smaller, students are able to share and discuss their ideas and
thinking. Based on the conceptual framework, using collaborative groups to differentiate
instruction through discussions, shared thinking and problem solving allows students to
learn and grow in their own higher order thinking processes. When Teacher G’s lesson
was observed, the students in this class were working in collaborative groups to solve
problems with fractions. Students shared their thoughts about the problem and made
decisions in order to complete the given task by collaborating and working together. They
discussed their ideas for solving the problem, shared different strategies that were used,
and discussed their thinking processes. Having opportunities such as these are essential to
differentiated instruction as students are able to reflect on their own thinking and problem
solving techniques and make changes for personal improvement by observing and

speaking with peers.
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Theme 6: Guided Learning

Tomlinson (2001) has indicated that differentiated instruction is a mixture of
“group and individual instruction” (p. 5). However, there are situations where teachers
can provide students with answers instead of guiding students to solve the problem on
their own. Both approaches are an essential part of differentiated instruction. All of the
teacher participants followed Tomlinson (2001) and if necessary used a variety of
differentiated approaches which could include guided learning, small group, and
individualized instruction. Teacher B shared that “small groups, centers, cooperative,
flexible groups, are all used in the classrooms,” while Teacher G emphasized the use of
“mini-lessons, small groups, independent practice, spiraling review lessons in centers,
technology integration, and remediation.” Teacher G also stated that “students need learn
through technology integration, such as the use of Near-Pod lessons. Teacher E also
explained that a combination of strategies are used when implementing Guided
Mathematics, including “calendar, number talks, small groups, mini-lessons, constructive
responses and exemplars with independent practice” for mathematics instruction in this
classroom. Overall, guided learning aids students in their mathematical learning and
understanding because it combines several strategies providing students with more
exposure and chances to practice and improve over time.

Guiding Question 2
The second guiding question asks: How do Title | elementary teachers describe

their PD needs for implementing differentiated mathematics instruction for struggling
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students in the classroom? Upon analysis of the interviews, two categories of themes
emerged: PD and additional planning time.

Theme 1: Professional Development

Telese (2012) emphasized that “a key component in teachers’ lifelong learning
process is continual professional development” (p. 103) which helps improve teachers’
knowledge and skills, connecting them to student learning with an ultimate goal of
helping students increase their achievement in mathematics). All of the participants have
participated in PD in mathematics at the county and district level. They also participated
in weekly PD at their local school.

Teacher A shared that recent PD sessions have allowed the “mathematics coach to
model, observe, and give feedback” so that instruction could be improved. Teacher E also
emphasized that the “mathematics coach at our school observes and videos us in real-
world situations” so that the other teachers can watch and learn from our lessons. Teacher
B shared that the mathematics coach at the school provides “help, support, and resources,
and does lessons” in order to model effective differentiation strategies which can be used
for mathematics instruction. The coach also helps “our mathematics leadership team
creates lessons with more rigor to challenge students.” Teacher F agreed and noted that
the “mathematics coach helps in any areas where support is needed, such as centers and
mini-lessons.” Overall, the teacher participants shared that PD was necessary. A list of
the areas that the participants felt was needed to provide students with effective

differentiated instruction are listed in the table below.
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Table 2

Professional Development Needs

Participant Mini-Lessons Centers Mentoring Conferencing Small  Additional
group differentiation
lessons strategies

Teacher A X X

Teacher B X X

Teacher C X X

Teacher D X X X X
Teacher E X
Teacher F X X
Teacher G X X

Math Coach X X

Table 2 shows that five teachers stated that they needed additional help with
creating mathematics centers. Shaffer (2011) emphasized that implementing a variety of
mathematics centers gives the opportunity for a more active role in learning to increase
student motivation. According to Burns (2009), centers can include activities that review
content or activities that deepen student understanding of current content being studied.
Math centers are designed to accommaodate a variety of ability levels and learning styles.
During math centers, games are a great way to “motivate students, capture their interest,
and are a great way to get in practice” (Burns, 2009, p. 26). The same five teachers
needed support for small group lessons and additional strategies on how to spiral
standards into lessons. Three teachers shared that they needed to learn how to use

additional strategies, such as how to incorporate Science Technology Engineering Math
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(STEM) lessons into the mathematics block. Two teachers discussed that they needed
support to create mini-lessons ten to fifteen minutes long) that were both engaging and
did not take up too much time in their mathematics block. They also needed help with
student conferences.

All eight teachers reported that the most important factor in learning
differentiation strategies was continuous PD and the weekly support from the school’s
mathematics coach. The coach shared that the PD and support she provided made a
difference in the way teacher implemented the standards-based instruction and
assessment of the mathematics program, such support they believed had the potential to
improve the knowledge and understanding of students at their school. A Math Learning
Team of teachers was created by the mathematics coach. The team met weekly. Each
grade level had one teacher on the team. It was created to address the needs of each grade
level and provide information on how to effectively plan differentiated mathematics
instruction and assessment. The coach shared that teachers need to “plan for an
appropriate amount of rigor with the use of standards.” Assessment is a large part of
planning for differentiated instruction according to the coach. Daily formative
assessments were used to pre-test students on standards. An end of the unit assessment
was also given in order to help plan for rigor by looking at assessment results and the
standards students need additional support in.

Overall, the PD that teacher participants received provided them with the

necessary skill and knowledge to effectively implement differentiated instruction in
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mathematics. Continual PD with the support of a mathematics coach helped the teachers
in areas which they struggled with. The coach felt that this support ensured that teachers
provided students with the most effective differentiated mathematics strategies.

Theme 2: Additional Planning Time

Based on responses from participates, including the mathematics coach, when
they participated in school and county training, workshops, and had continuous PD on
differentiated mathematics instruction, strategies for differentiated instruction in
mathematics were implemented more often with students than when PD in these areas
was not provided. According to the NEA (2017), providing educators with PD is the best
tool for improving student learning and performance. All of the participants were open to
trying the strategies they learned but insisted that they needed additional planning time.
Based on the conceptual framework, differentiated instruction in mathematics is
necessary to help and support all students (Tomlinson, 2014), therefore providing
teachers with the additional planning time is key to the improvement of teacher’s
practices and student achievement.

Davis (2015) emphasized that teachers who are experts in their area matter most
to student success and should, therefore, be invested in more in education, therefore
assuring that teachers have adequate planning time is a must for student success.
According to the participants, additional planning time was needed in order to
collaborate, share ideas, and ensure clear communication occurred with colleagues about

what was taught. Teachers E and B expressed that “teachers have PD every day during
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their planning times making it difficult to find time to plan lessons and collaborate with
other teachers on the same grade level.” Doing so the participants felt would allow
teachers on the same grade level to be clear about how the curriculum would be
differentiated so that alignment of instruction in all classrooms could occur.
Observations

Both of the teachers observed used the guided mathematics workshop model
(Sammons, 2010) in their classrooms. It consisted of several differentiation strategies.
The teachers began instruction with a mini-lesson which introduced what was being
learned. Next, in both classrooms, the students were sent to mathematics centers, which
consisted of different mathematics activities. In some, students had already completed the
activity. In some centers, work was being reviewed, while in others new activities were
started.

In both classes, the students worked in centers while the teachers met with small
groups of students. In the small group, the teacher was able to work with students on
standards the students needed more support in. Sammons (2010) explains that when
students are instructed in a small group environment, the teacher can focus on
individualized preparation, activities, review, and assessment based on students’ needs.
Small groups allow the teacher to address students’ understanding and provide support
immediately, helping student understanding. Typically, while the teachers were working

with students in small groups, students who were in centers would come up and ask for
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their work to be checked. If that happened, the teachers would get the group started on a
task and then briefly conference with students from the centers.

Technology integration was also a big part of mathematics instruction in both
classrooms. Both teachers used interactive boards to introduce the lesson and also posted
information on the interactive boards during the mathematics block, for the mathematics
centers and rotations. Whether they worked in centers or small groups, both teachers
encouraged students and would help them refer to standards and strategies to model,
explain, and draw out the lesson, to help them problem solve on their own.

Lesson Plans

Lesson plans were collected from both of the teachers observed in order to
understand how they planned their mathematics block and created effective differentiated
mathematics instruction. Typically, lessons were planned for all parts of the mathematics
block. One mathematics block included mini-lessons, centers, small group lessons, and
independent practice. The teachers shared that planning was done with a partner from
their grade level team to help with the load of work it takes to plan mathematics lessons.
Additionally, planning with partners helped with the amount of time that was needed to
create lessons. The lessons collected indicated that both teachers used the mathematics
standards to differentiate. The lessons also used various differentiated strategies like the
use of technology, small group support, and enrichment for students meeting or

exceeding standards was done by giving students exemplars, which are very difficult
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word problems. In this district, exemplars are used to challenge student thinking and
problem solving.

Discussion of Themes

Considerable research has been done on how to differentiate instruction for
students and which strategies are most effective at differentiating instruction in
mathematics for students of all levels (Tomlinson, 2009). However, educators are still
trying to determine which strategies work best and are most effective for all students. The
results found participants’ perceptions and understanding about how to differentiate
mathematics instruction for students in regular education classrooms. An additional
purpose of this study was to explore the experiences of regular education teachers as they
planned and used to differentiated instruction strategies in mathematics. Another goal
was to determine what PD needs teachers have so that the implementation of effective
differentiated mathematics instruction is possible.

The implementation of the qualitative research design was undertaken with the
goal of understanding how differentiated mathematics instruction could improve student
achievement in mathematics. Data was collected from interviews, classroom
observations, and lesson plans which provided data to engage the research questions for
this study. Participants in the study included eight regular education teachers from Grades
3, 4, and 5 and one mathematics coach. The interview data was transcribed, coded, and
analyzed. Field notes were taken during the classroom observations and lesson plans

were collected for review. In order to ensure reliability and validity, the findings were
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member checked by the participants for accuracy. In addition, all data was shared with
the peer reviewer, who is a teacher in the local school district where the study took place.
The participants were interviewed and observed in their natural setting; their local school
(Creswell, 2003, p. 4), which allowed me to gain a deeper understanding through a more
personal view of teachers and their classrooms. All teachers had training in differentiated
instructional strategies for teaching mathematics and had positive attitudes about using
these strategies with students.

The findings were organized according to the three guiding questions. The
findings based on guiding questions 1 and 3 consisted of six themes: Scaffolding,
differentiated instruction is essential to student learning, small group instruction, critical
thinking skills, collaborative groups, and guided learning. The findings based on guiding
question 2 consisted of two themes: PD needs and additional planning time for teachers.
Teachers expressed the belief that since implementing differentiated instruction in
mathematics student understanding of mathematical concepts and standards had
improved. Teachers also expressed that weekly PD at their local school was helpful, but
additional planning time was needed for their grade levels.

The outcomes of the analysis provided insight into the perceptions of teachers
about themselves and the implementation of differentiated instruction in mathematics. In
addition, revealed by the results were the needs for PD in the areas of Common Core
mathematics standards, strategies for implementing differentiated instruction in

mathematics, and the need for additional planning time to plan and prepare differentiated
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lessons and activities for students. In relation to the conceptual framework of Vygotsky’s
(1987) zone of proximal development and Tomlinson’s (1999) differentiated instruction,
based on the outcomes, in order to provide students of all levels with the possibility of
mathematical knowledge, concepts, and skills, teachers must embrace implementing
mathematics instruction that is differentiated.

The study outcomes provided insight into teachers’ perceptions and understanding
of the mathematics curriculum and differentiated instruction strategies currently being
implemented at the local school site. The experiences of the participants reported in the
findings indicated that an ongoing PD program is necessary so that the implementation of
the differentiation strategies in mathematics can continue. Additionally, participants
shared that more planning time is needed so that teachers have time to collaborate and
plan with other educators. Therefore, based on my research findings a PD project was
proposed and developed. The project is explained in detail in Section 3. A literature
review that supports the project is included. Section 3 also includes the project
implications, possibilities for social change, and the importance of the project at the local

level.
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Section 3: The Project

In Section 3, the project is discussed along with a review of related literature. The
project goals, rationale, implementation, evaluation, and implications for social change
are presented. Many education stakeholders believe that all students are receiving a good
education in today’s classrooms, regardless of their academic abilities or socioeconomic
status. But according to the OECD (2012), “students from low-socioeconomic
backgrounds are twice as likely to be low performers.” Students in Title I schools, such
as the one in this study, where 70% or more of students come from low socioeconomic
households, are more likely to have a higher rate of absenteeism or leaving school
altogether. They are more likely to develop delays in their learning than students who do
not live in poverty (NCES, 2014). According to the U.S. Department of Education, the
purpose of Title I funding, “is to ensure that all children have a fair, equal, and significant
opportunity to obtain a high quality education and reach, at minimum, proficiency on
challenging state academic achievement standards and state academic assessments” (p.
20). The OECD explains that educators can make a difference through practices that
improve student learning in classrooms. With improved teaching, students from low-
socioeconomic backgrounds have more opportunities for success with academic content
in the classroom and with formative and summative assessments. Differentiated
instruction is an effective teaching method. Tomlinson (1999) described differentiated
instruction as a set of behaviors that enable a teacher to (a) teach students where they are,

(b) engage students in instruction through different learning modalities, (c) prompt
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students to compete more with their own past performances than with others, (d) provide
specific ways for each student to learn, (e) be flexible in the use of classroom time for
each subject, and (f) act as a diagnostician, providing the best possible instruction for
each student. It is used by regular education teachers in Title I schools to ensure that all
students, including those on different academic levels and those with learning disabilities,
are given a good education based on their individualized needs. In order to achieve
effective implementation of differentiated methods, teachers need to collaborate and plan
with other educators and attend continuous PD (Sammons, 2010).

The participants in this study were regular education teachers in Grades 3, 4, and
5 and one mathematics coach from a local Title | school. The study was conducted in
order to learn about (a) teachers’ preparations, practices, and opinions about
differentiating mathematics instruction for struggling students, (b) teachers’ needs for
collaboration and planning, and (c) teachers’ PD needs. The PD plan was created based
on data results from this study. The data were gathered using interviews, classroom
observations, and lesson plans. Although teachers practice differentiated instruction in
mathematics, during interviews they emphasized that they needed additional PD with
opportunities to collaborate and plan [plan what?] with other educators. Professional
collaboration empowers educators to build community through partnerships. Professional
collaboration takes place when highly qualified people work together to achieve a
common goal: meeting the needs of students (Howland, 2003; Lam et al., 2002; Singh &

Shifflette, 1996; Villa, Thousand, & Nevin, 2004). Collaboration is necessary to achieve
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differentiated instruction practices that are effective for a range of learners (Gregory,
2003), English language learners (Heydon, 2003) and particular content areas (Chapman
& King, 2003).

Providing teachers with PD that focuses on differentiating instruction in
mathematics, collaborating and planning with other educators will build confidence,
reliance, and a community among them (Hammond, 2009). The types of PD needed in
this Title I school were determined based on the themes identified from the study. After
the data was collected, the data are analyzed through thematic analysis and open coding
in order to identify emergent themes. The interview transcripts, observation notes, and
documents collected were examined to find common patterns. The first common theme
identified was teachers’ concern for the lack of time they have for preparing
differentiated lessons and activities for students in the classroom; additional time for
collaborating and planning for differentiated instruction is needed. The second theme
identified was teachers’ need for additional PD focusing on Common Core mathematics
standards, helping teachers to identify and overcome their anxieties about implementing
strategies for differentiated instruction in their classrooms, and understanding how
ongoing PD is relevant and beneficial for all educators. The two main themes that
emerged, were a need for additional PD that focus on differentiating instruction in
mathematics and additional collaborating and planning time with other educators. The
data collected from interviews, classroom observations, and collected lesson plans

allowed for the identification of themes.
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Description and Goals

Teachers need additional PD focusing on strategies for differentiating instruction
with time for collaborating and planning for differentiated instruction based on the
themes that emerged from the data. The social change plan that resulted from the study is
a PD project based on data from teachers targeted at the implementation of effective
differentiated instruction in mathematics for all students.

The results from the study showed that teachers needed to better understand
various ways to differentiate instruction in mathematics and needed additional time to
collaborate and plan. As a result, I developed a 3-day PD workshop for teachers who
teach Grades 3, 4, and 5 and differentiate mathematics instruction in their regular
education classrooms.

The workshop created focuses on helping teachers better understand Common
Core mathematics standards, identify and overcome their anxieties about implementing
strategies for differentiated instruction in their classrooms, and provides teachers with
additional time to collaborate and plan for differentiated mathematics instruction. The
implementation plan for this PD 3-day workshop is to have teachers in Grades 3, 4, and 5
attend a PD during the summer so that teachers can plan for the upcoming school year.
Each day of the workshop would begin with a speaker in the main theatre of the school
where the workshop was being held covering the topic of the day. For example: Day 1:
Strategies for Differentiating Mathematics Instruction; Day 2: Common Core

Mathematics Standards; and Day 3: Collaborating and Planning for Effective
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Differentiated Instruction in Mathematics. The educators would meet in the theatre at the
beginning of each day to listen to a speaker. Speakers would be local mathematics
experts. Next, they would split into groups by grade level, go into separate rooms to
discuss what was learned, and explore the topic of the day in depth with other teachers on
their grade level. According to Helterbran (2008) planning collaboratively is linked to
student achievement and effective planning makes learning purposeful and is a necessary
element of effective instruction. Therefore, giving educators the time to collaborate, plan,
and share ideas with other educators while finding a deeper understanding of topics
discussed is necessary and of vast importance to this 3-day PD workshop. The goal of
providing educators with these activities during the workshop is that their confidence will
increase in implementing differentiated mathematics instruction and their relationships
will improve and strengthen with other educators, so that ultimately teacher efficacy for
differentiating mathematics instruction improves as well as student achievement in the
classroom.

Professional Development Project Goal
The goal and purpose of the project is to inform teachers about a variety of

strategies used to differentiate mathematics instruction and to provide teachers with
additional time to collaborate and plan for differentiated instruction. The lessons and
examples presented will provide teachers with the information they need to implement
differentiated mathematics instruction into their regular education classrooms and help

support students based on their individualized needs. Teacher’s self-efficacy and attitudes
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might improve once they completely understand the various strategies for differentiating
mathematics instruction and begin implementing these strategies, this will allow for
students to become more successful as well.

Project Rationale

The rationale and content for the project are presented in the following sections.

Project Genre Rationale
The purpose for conducting this study was to better understand teachers’

perceptions, practices, and opinions about differentiating mathematics instruction for
struggling students and teachers’ perceptions of their PD needs. The findings from the
data indicated that participants felt PD is important for their professional growth,
allowing for mathematics instruction could be differentiated effectively. Mizell (2010)
agreed that in order to improve teaching qualities of teachers and as a result increase
student achievement, continuous PDs are a must. An additional result of the findings was
the need for clarification of Common Core mathematics standards and various strategies
for differentiating mathematics instruction caused anxieties among teachers. Teachers felt
they needed additional time to collaborate and plan for differentiated instruction in
mathematics so that they would feel the instruction to be effective and helpful for all
students. Killough (2011) emphasized that when teachers’ collaboration is focused on
student instruction, increases in student achievement occur, therefore providing
additional time for teacher collaboration is a goal all schools need to have if improving

student achievement is a goal. The PD workshop would focus on strategies for
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differentiating mathematics instruction in regular education classrooms which would
allow teachers to become more successful and would improve their attitudes towards
differentiated mathematics instruction.

Project Content Rationale

A PD workshop is necessary for regular education teachers that addresses
differentiating mathematics instruction for all students. The 3-day workshop training will
benefit teachers in numerous ways. The findings from the study showed that teachers
wanted to decrease their anxieties about implementing differentiated instruction in
mathematics and that they wanted to be able to implement strategies for differentiated
instruction successfully. A PD workshop can focus on these areas by providing teachers
with ways to face their anxieties and overcome them by providing teachers with time to
collaborate and plan with other professionals. The PD will be planned deliberately so that
it is most effective. As Mizell (2010) emphasized in order for PDs to be effective, they
have to be planned with thoughtfully and deliberately and followed by careful and good
implementation. As Tomlinson (2014) explained, a range of activities and strategies can
be used to differentiate instruction for students; therefore, presenting teachers with
examples of effective strategies for differentiated instruction in mathematics will allow
teachers to plan and implement successful differentiated mathematics instruction for all
students. The workshop would provide school and county administrators with a better

understanding of teacher’s needs for continuous PD in the implementation of
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differentiated mathematics instruction for regular education students in Grades 3, 4, and
5.

Review of the Literature

To identify prospective, peer-reviewed articles and books, the following databases
Resources Information Center (ERIC), Thoreau, ProQuest, and Education Research
Complete were searched for the years 2014-2017 using the following keywords:
differentiated instruction, zone of proximal development, small group instruction,
mathematics instruction, and professional development in schools. | used the Boolean
operators to optimize the results. Abstracts were used to judge an article’s relevancy to
the research questions. These resources were used to locate current research on topics
related to the project material and project study. After saturation, a project was designed
for regular education teachers in Grades 3, 4, and 5.
Common Core Mathematics Standards

According to the National Council of Teachers of Mathematics (2013), the
widespread adoption of the Common Core State Standards for Mathematics presents an
unprecedented opportunity for systemic improvement in mathematics education in the
United States. By implementing these standards successfully, states and districts will
be able to increase the strategies and approaches which will allow teachers to reach
more students and teach them with higher standards in mathematics. The EPE
Research Center (2013) explained in a survey taken from 599 teachers who had

implemented Common Core Standards finding that the implementation and use of
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these standards was helping them with their knowledge of state standards and would
therefore improve their pedagogical skills. During the interviews, participants
expressed that in order to differentiate instruction effectively, a deeper understanding
of Common Core standards was needed. Therefore, in order to successfully
implement mathematics standards and help students understand these higher standards
so that they can succeed in the classroom and on standardized tests, teachers have to
be experts on the standards they are teaching and implementing.

The National Council of Mathematics Teachers (NCTM, 2013) explained that
when properly implemented, the Common State Standards will support all students’
access to, and success in, high-quality mathematics programs. Such programs lead to
knowledge of mathematics content and reasoning skills that enable students to apply
mathematics effectively in numerous careers and in everyday life. The standards “set a
rigorous definition of college and career-readiness, by helping students develop a depth
of understanding and ability to apply mathematics to novel situations as college students
and employees regularly do and stress not only procedural skill, but also conceptual
understanding” (Common Core State Standards Commission, 2010, p.1). The Common
Core State Standards Commission (2015) concluded that the advantage is that as
educators find solutions to teaching to specific standards or addressing particular
challenges, over time they become experts in the standards. Having a deeper
understanding of Common Core standards would address one of the concerns teachers

shared during interviews. Additional training during the workshop would give
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teachers the time to develop a deeper understanding of these standards and would
allow for effective implementation of these standards, as a result positively impacting
student achievement.

Collaborative Planning

Participants expressed that more time for collaboration is necessary so that an
exchange of ideas can occur, mentorships can happen, and lessons can be planned
collaboratively. According to NCTM, developing policies that “promote teachers'
mathematical learning, teamwork, and planning can provide necessary resources to
overcome classroom, community, institutional, and system-wide barriers to young
children's mathematical proficiency” (p. 2). Areas of concern for teachers were additional
time to collaborate and plan with other educators because help and support was needed
for the enhancement of pedagogical practices. Goddard & Taschannen-Moran (2007)
reported that “collaborative school improvement practices are related to student
achievement” and collaboration with other educators focusing on students’ instruction
results in a rise in student achievement (Killough, 2011). Therefore, providing teachers
with extra time to plan and collaborate would contribute to improving student
achievement, which was the goal of this study. Students exhibited higher gains in
mathematics achievement when their teachers described having frequent conversations
and time to collaborate with other educators focused on math (Leana, 2011). Overall,
research about professional collaboration shows a promising picture of success when it

comes to meeting student needs through collaboration with highly qualified educators
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working together toward a common goal (Howland, 2003; Lam, et. al., 2002; Singh &
Shifflette, 1996; Villa, Thousand, & Nevin, 2004).

The Impact of Teacher Anxiety on Student Instruction

Despite the knowledge teachers may have of standards and PD, teachers still
exhibit anxieties about implementing new strategies, such as those found in
Differentiated Instruction (Ramirez & Levine, 2010). Mathematics anxiety has been
defined as feelings of tension and anxiety that interfere with the manipulation of numbers
and the solving of mathematical problems in a wide variety of ordinary life and academic
situations mathematics anxiety can cause one to forget and lose one’s self-confidence
(Tobias, S., 1993). During the interviews, several participants shared their anxieties and
concerns about implementing strategies to differentiate mathematics instruction. When
someone shows mathematics anxiety it can influence their learning, which can also
impact performance (Ramirez & Levine, 2010). Teachers with mathematics anxiety are
hesitant to perform mathematical tasks in front of their peers, perform poorly in testing
and problem-solving situations, avoid mathematical situations and instruction, and
develop learned helplessness (Beilock, Gunderson, Ramirez & Levine, 2010; Brady &
Bowd, 2005; Gresham, 2007; Trujillo & Hadfield, 1999; Vinson, 2001). Therefore,
providing teachers with the support they need to lessen their anxieties about
implementing differentiated instruction is necessary, so that teachers and the instruction

they provide to students is not impacted because of the anxiety they feel. Supplying
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teachers with the necessary support, such as planning time and PD will decrease these
anxieties (McAnarney, 2004).

Mathematics Efficacy

In order to achieve results of a certain level and attain goals we set for ourselves,
we have to believe in ourselves and that we possess the abilities necessary to succeed
(Usher & Pajares, 2009). Self-efficacy is defined as the beliefs we have about ourselves
and our ability to complete tasks effectively (Galore, 2010). In order to continue to learn,
grow, and succeed professionally, one has to have high levels of self-efficacy (Nabila,
Simon, Bale, & Attach, 2016). Mathematics self-efficacy was defined by Bandura (1997)
as the belief or perceptions one has in their mathematical abilities. Ferla, Valcke and Cai
(2015) suggested that individuals possessing mathematical self-efficacy had the
confidence to solve mathematical tasks successfully. According to Habila, Simon, Bala,
& Attah (2016) “teacher self-efficacy is the teacher’s personal beliefs in his ability to
plan and execute instructional objectives in mathematics successfully” (p. 93). As
educators, our self-efficacy is important because it also effects our students. Bandura
(2015) emphasized that students with high sense of self-efficacy exhibit strong
motivation and approach difficulties as challenges to be mastered; whereas students with
low sense of self-efficacy exhibit weak commitment and approach difficulties as threats
and with anxiety.

Therefore, teachers who have higher self-efficacy also show a stronger sense of

motivation. As a result, when teachers possess high self-efficacy their effectiveness in the
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content they teach is increased (Gavora, 2010). According to Henson (2001), teachers
who have high self-efficacy in mathematics are more open to trying new ideas and show
more wiliness to embrace innovations, which allows for students to learn more from the
teachers who have higher self-efficacy. Overall, also allowing students to learn how to
attain a high form of self-efficacy for themselves in mathematics and other content
area(s) they are learning.

Professional Development

In order to implement effective differentiated instruction and decrease teacher
anxieties, support for teachers through PD and mentorships is necessary. Teacher efficacy
decreases when self-doubt and anxiety are involved leading to hesitation and doubt when
planning for learners of various needs (Dixon, Yssel, McConnell, & Hardin, 2014). These
concerns are addressed through PD and can impact teacher’s knowledge, attitudes, and
efficacy in a positive way (Heck, Banilower, Weiss, & Rosenberg, 2008; Penuel,
Fishman, Yamaguchi, & Gallagher, 2007). PD also support the formation of teacher’s
positive attitudes (Kosko & Wilkins, 2009) leading teachers to be more open to activities
that improve their skills, knowledge and expertise professionally (OECD, 2009). During
interviews, all participants expressed that PD and professional collaboration are
important to them, so that they can continue to learn and grow professionally and have
opportunities to have help and support from other educators. Weber (2013) emphasized
when a paradigm shift happens, teachers need the support of other education

professionals.
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David and Bwisa (2013) explained that almost all PD given to teachers are an

attempt focused on improving teacher’s skills and knowledge (p. 225). Mansour,
Alshamrani, Aldahmash, and Alqudah (2013) described PD as an intensive, ongoing, and
systematic process. Teachers who receive PD use the information they learn to increase
their effectiveness and raise student performance (Dana & Yendol-Hoppey, 2008). Since
teacher excellence is a critical factor that influences student success (Cochran-Smith,
2006), it is essential that PD are created to help teachers improve their knowledge and
skills (Blank & Smith, 2007; Darling-Hammon & Richardson, 2009; Martin, 2007,
Stevens, Harris, Aguirre-Munoz, & Cobbs, 2009; Telese, 2012), especially since a link
between student success and teacher efficacy has been made (Goddard, Hoy, &
Woolfolk, 2000). This connection strengthens when the PD is geared towards a specific
subject matter (Powell-Moman & Brown-Schild, 2011). Overall, educators must have PD
that enable them to have the knowledge and skills they need to address students’ learning
challenges and help all students to succeed (Mitzell, 2010), putting the knowledge
acquired into practice (Petras, Jamil, and Mohamed, 2012).

Project Implementation, Potential Resources,
Existing Supports, and Potential Barriers

Developing a workshop training for regular education teachers in Grades 3, 4, and
5 that focuses on improving understanding on how to differentiate mathematics
instruction, analyze Common Core standards to create a deeper understanding, and
provides time for educators to collaborate and plan to develop lessons that differentiate

instruction is the goal of this project. The necessary resources to implement this training
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workshop successfully is a school theater or cafeteria where all the teachers in Grades 3,
4, and 5 can meet at the beginning of the day to hear a speaker, classrooms for teachers to
split into small groups daily with their grade levels, internet access, projectors for the
speaker’s presentations, and tables and chairs for teachers.

For the PD workshop to be implemented, a 3-day time slot will be scheduled
during the summer of 2018. The place of the training will be determined as well as the
times educators need to be there during the 3-day training. Once this information is
determined, it will be presented to the principal of the school, who will need to give
permission before the training is added to the local school’s calendar. The potential
barriers that exist are: scheduling conflicts, educator’s willingness to participate, and
resistance from veteran teachers. To address these barriers, scheduling workshops during
the summer will be done in advance and put on the local school’s calendar, so that
teachers can plan the workshop around their summer commitments and travel plans. In
order for the workshop to be successful and impact change in participant’s pedagogical
practices and student achievement, educators have to be open to attending the workshop,
trying their best during the training, and have little resistance from veteran educators who
are set and comfortable in their current teaching practices and are therefore resistant to
change. To address these barriers, veteran teachers will be paired with a teacher from
their school who will be their assigned mentor. This will help provide veteran teachers
with peer support they need and help them to become more open to implementing

differentiated instruction in mathematics with their students.
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Proposal for Implementation

The PD training workshop will take place over a 3-day period. On the first day of
training teachers will be presented with the agenda, purpose, and speakers for the training
in a common area, like a school theater or cafeteria. Next, a local mathematics coach, the
speaker for the first day of the workshop will speak to teachers about blogs, websites, or
books about implementing differentiated instruction successfully. Participants will learn
how to differentiate mathematics instruction using a variety of strategies such as: flexible
small groups, centers, math journals, interactive math games, math tubs, mini-lessons,
and independent math work, all part of Guided Mathematics. In addition, the speaker will
discuss how to implement these strategies over time with peer support, in order to lessen
teacher’s anxieties. After the speaker is finished, teachers will have a break and then meet
with their grade levels. A math expert will lead these small group sessions. Teachers will
use this time to plan for mathematics instruction that is differentiated. Participants will
also have time to reflect, share concerns, ask questions, and collaborate during this time.

On the second day, the focus will be to analyze Common Core mathematics
standards, discuss lesson plan ideas and resources for implementing mathematics
standards effectively through differentiated instruction. Once the speaker is finished,
teachers will be divided into groups based on their grade levels; Grades 3, 4, and 5.
Teachers will have a break to have a snack, use the bathroom, and go to the classroom
where their grade level is meeting. A math expert will lead these small group sessions. In

these small grade level groups, teachers will be given time to use the information given
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by the speaker to address concerns, questions, reflect, and collaborate to plan lesson plans
for their grade level.

On the third day of the workshop, teachers will meet in the common area to hear
another speaker. On this day the speaker will be an academic coach or administrator from
the local school district who will discuss how to successfully plan collaboratively and
why collaboration among educators is important to everyone’s success, including the
students. Teachers will than split into their grade level small groups to have time to
reflect and review what was learned. A mathematics expert will lead these small group
sessions. Additionally, they will collaborate to plan differentiated mathematics lessons
for their grade level. At the end of the third day, all participants will go back to the
common area where they will meet to be invited to participate in the evaluation of the
workshop.

Roles and Responsibilities

As the researcher, my roles and responsibilities are to plan, develop, and
implement the project based on the review of literature and data acquired from the
research. Once the training is added to the local school’s calendar, speakers will be
arranged, materials will be gathered, and agendas will be created for the workshop
training sessions by myself, the project manager (Appendix A). The school location will
be secured and I will make sure that internet access is available. A theater or cafeteria
will be available for use of the common meetings with speakers, teachers have

classrooms with desks and chairs to go to when they split into small grade level groups,
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and the PowerPoint presentation (Appendix A) will be completed including introductory
information to be used on the first day of the training.

At the end of the third day of training, a formative evaluation will be given to
teachers regarding the training they received so that they can provide feedback on their
experiences and what changes teachers feel are necessary for future workshop
implementation. In addition to the aforementioned components, teachers will be asked to
provide specific feedback regarding the workshop training, including things that worked
and did not work. The second evaluation will be outcome based. Teachers will be given
the opportunity to express their experiences, feelings, and suggestions for the future
based on the feedback they provide in the open-ended evaluation. After the 3-day
workshop training is completed, the evaluations will be collected for analysis (Appendix
C).

Implications, Applications, and Directions for Future Research

The intention of this project study is for all educators who participate to be
encouraged, inspired, and empowered. All the participants will develop a deeper
understanding of Common Core standards, strategies for differentiating mathematics
instruction, and the importance of collaboratively planning with others. Additionally, this
PD workshop training can be shared among other schools in the local school district,
allowing more educators to feel empowered. The information gathered from this project
can also be shared with other school districts in the surrounding areas. An extensive

implication of the project will be the positive effect on teachers’ implementation of
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differentiated mathematics instruction, resulting in an acceleration of positive student
outcomes and an increase in student achievement and performance. These outcomes can
create opportunity to positively affect other educators’ performance through the training
in other local school districts. Hopefully the participants will find the training experiences
and results positive and share them with other educators. Other local school systems will
be encouraged by the results so that they can also plan, organize, and implement their
own project study to support improving teachers’ mathematics instruction. Implementing
these programs would encourage teachers to implement differentiated instruction in
mathematics, fundamentally, positively impact students’ learning and achievement in
mathematics.

Conclusion

This PD training project focuses on assuring teacher understanding of
mathematics standards, differentiated mathematics instruction, and collaborative
planning. Providing teachers and mathematics coaches with the resources needed so that
they can feel more successful in implementing differentiated mathematics instruction to
meet the individualized needs of all learners, was my personal goal. The intent for this
project is to supply teachers and administrators with the resources needed to successfully
attack concerns about differentiating mathematics instruction.

In section four, the project’s strengths and weaknesses will be reviewed,

recommendations for remediation of limitations will be shared, analysis of self as a
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discussed.
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Section 4: Reflections and Conclusions
Introduction

The goal of this study was to determine teachers’ preparations, practices, and
opinions about differentiating mathematics instruction for struggling students, their needs
for collaboration and planning, and their PD needs in order to increase student
achievement in mathematics. Therefore, a 3-day PD workshop was designed to teach
educators a variety of strategies for differentiating mathematics instruction and to give
them additional time to collaborate and plan for differentiated instruction.

In Section 4, the following topics are covered: strengths and limitations of the
project; reflections about myself as a researcher, practitioner, and project designer; and
recommendations for social change and future research.

Project Strengths

The strength of my project came from the data | collected, which guided the
project’s development. This study and PD training addressed teachers’ needs for better
understanding of the Common Core mathematics standards, for exploring a variety of
strategies for differentiating mathematics instruction, and for granting teachers additional
time for collaborating and planning. My literature review showed that when teachers are
given the time and opportunity to attend PD they are able to learn new strategies, make
standards they teach more rigorous, and deepen their understanding of strategies and
standards (Hattie, 2012). The participants in this study reported that they needed

additional time to collaborate and plan for instruction. Giving teachers the chance to
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collaborate outside the classroom can lead to an increase in efficacy (Shidler, 2009).
Training teachers on the most effective strategies for differentiating mathematics
instruction will allow them to implement best practices in their classrooms successfully.
Making these changes in students’ instruction, will give every student the opportunity to
learn and succeed in mathematics, thus increasing student achievement, and fulfilling the
purpose of the PD. By participating in PD, educators can help each other’s PD needs.
Recommendations for Alternative Approaches

There is another way to address the problem of Grades 3, 4, and 5 students having
difficulty meeting standards in mathematics and passing required standardized tests in
mathematics. According to NCTM (2016), many of the challenges students have in
mathematics, later on, can be reduced if addressed in elementary grades. To address these
early challenges, a project needs to be designed that would focus on fundamental
mathematical concepts, that is, mathematics standards and skills, conceptual
understanding, anxiety students have about learning and understanding mathematics, and
student’s negative attitudes towards mathematics as a result of negative experiences.

First, the alternative project in the future could focus on the importance of
learning mathematics and help students connect the understanding of mathematical
concepts to real-world situations, such as careers that require knowledge and
understanding of mathematics. Second, the project would focus on the negative
experiences students have experienced that have impacted and shaped their negative

attitudes towards learning mathematics and the anxieties created as a result. By
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addressing all of these challenges and the problem in this way, it would be possible to
help students from an early age have less negative experiences with the learning of
mathematics and as a result have less anxiety as well. As a result, giving students the
opportunity to focus on learning and understanding concrete mathematical concepts with
deeper understanding that would possibly increase their passions about learning
mathematics, also leading them to be more open to careers requiring mathematical
knowledge.

Scholarship

The many experiences that | have had and learned from during this process and
project, have been life-changing. | now understand the importance of the reasoning and
purpose behind the information that is found. | also know that data and the interpretation
of facts that come from research are very important in the field of education as they are
the keys to future learning, understanding, and growth for professionals in this field,
including myself. Creswell (2008) suggested that a good reflection of scholarship is the
ability to use appropriate peer-reviewed literature. | feel that my understanding of
scholarly research has deepened as a result of this study. | have embraced being skeptical
of certain sources as to determine if they are truly ones | feel would be best to include and
represent in my research and study. Using the Walden library and resources has been
helpful with finding quality resources needed for the literature reviews guiding the
development of the PD workshop training project. Because of this journey | have a better

understanding of the importance of sharing information learned with my peers and others
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in the education field. I have realized that | am a scholar and that I can be a part of
influencing positive change in the field of education and on our society. Collaborating
with others is one key way of doing this, and while working with peers during this
process, | have been able to become more open to others’ ideas, feelings, and views.
Working together through differences to plan, collaborate, and do what is best for our
students is one of the many lessons | take away from this journey.

Project Development and Evaluation

| began this study because I had seen remarkable results in my own classroom
when implementing differentiated strategies in mathematics with my students. My goal
was to conduct a study that would determine if implementing differentiated strategies in
mathematics made a vast impact on student learning, understanding, and achievement.
My hope was to help educators who are reluctant to change and implementing new
strategies, such as differentiated strategies in mathematics. Additionally, my hope was to
show educators the importance and positive impacts of PD.

During the development of the project study, | learned that to identify a specific
problem, having a focus and being organized are extremely important. After determining
that teachers’ biggest needs were additional time for collaborating, planning, and
understanding new strategies for differentiating mathematics instruction, | focused on
creating a project that would provide teachers with the support they needed to decrease
these concerns. According to Larson (2013), programs should complement participants’

learning needs and include engaging activities that enhance their knowledge, skills, and
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understanding of the problem identified in the study. | wanted to investigate effective
strategies that would help teachers differentiate mathematics instruction effectively
allowing for an increase in mathematics achievement for all students. The next step was
to determine ways to solve this problem and the most effective strategies to use, so |
began to read and search for related literature. Because of this, the research questions for
this study were developed. A connection between the research questions and the specific
problem | wanted to solve was necessary. After the questions emerged and the guidelines
were developed, | planned and organized the goals of what | wanted to attain with this
study.

A 3-day PD training workshop was developed for educators as a solution based
on the evidence from the findings. The goal of the PD training is to help educators gain a
better understanding of mathematics standards and strategies for differentiating
mathematics instruction effectively while providing educators with additional time to
collaborate and plan for instruction. While designing the project, | learned the challenges
of creating a PD and realized the importance of details and resources necessary for such
training to be successful and useful for educators and the school. Many educators are
overwhelmed for assorted reasons and feel they do not have the time to attend PD and
that such learning is a waste of time. By conducting interviews and researching PDs in
depth, I have found that PD is a key and essential component to educator’s professional
growth. PD allows educators to collaborate with peers, learning new knowledge and

skills that can be implemented with students in the classroom.
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Leadership and Change

In order to impact immense change, great leadership that is effective becomes
necessary. Foster (1986) emphasized that leadership is a necessity so that organizations
can create change and (Northouse, 2007) explained that effective leaders are those who
possess a vision and can communicate it to others. Writing this study and creating this
project has helped me to realize that we are all capable of impacting and influencing
positive change in education. School leaders especially have this ability because of their
position, however, they must possess a vision for change and be able to communicate this
vision to others, while showing the paths to making these changes so that they can
become a reality. One way of implementing such changes would be through the
development of a PD workshop. Developing and executing PD would empower teachers
to implement effective instruction that is differentiated with all their students, providing
all students with the opportunity to attain academic success. All stakeholders must be
involved and supportive so that change can be achieved.

Lee (1991) shared that teacher empowerment involves an environment in which
teachers are treated and respected as professionals (p. 37), explaining in depth that
empowerment means that school leaders have to give teachers the authority to come to
decisions so that they have a voice in how they can deepen their knowledge and improve
their teaching. As a result, professional relationships of support are a must amongst
leaders, teachers, and the community so that great change can occur. Lucas (1991) shared

that the most effective leaders give power to their teachers and allow teachers to have
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ownership of the school’s goals and mission. I have a true passion for impacting change
in my district and state, so that all students have the same opportunities in learning
mathematics, regardless of the changes and obstacles they face.

As an educator, my impact goes beyond my own classroom and school because |
know and understand the changes | need to implement to achieve the ultimate goal. By
providing teachers with the resources to be more effective in their classrooms, | can
positively impact and help teachers make changes which will help students now and in
the future. Finishing the development of the PD workshop training project has allowed
me to grow as an educator. Professionally, | have gained confidences as a result of this
experience. During the interviews with teachers and while working closely with school
administrators, | began to truly understand the immense amounts of knowledge | possess
and how that knowledge can help others. It empowered me to truly know that I can
initiate change and make a difference.

Analysis of Self as Scholar and Practitioner
When | began this journey, | had no idea the immense impact this journey would
have on me and my life. | have grown professionally and learned much more than I ever
anticipated. I really wanted to positively impact the way mathematics instruction is
implemented in classrooms, but I did not realize the positive impact this study would
have on my writing, research skills, and understanding of other educators. | used the
Guided Mathematics Workshop in my own classroom and had witnessed the colossal

impact it had in helping all students grown academically in a short amount of time, which
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is why | chose to focus my study on this topic. Going through this process has allowed
me to become more aware of what needs to be done for change to take place, how to
implement change, with for example something such as this PD project, and to help all
educators make slight changes gradually so change can occur over time.

Reading articles and being immersed into information while learning how to
conduct my own research through interviews and observations with analysis helped me to
learn and grow as well. Understanding the process of how articles and studies are
developed, written, and published grew my appreciation for the work and impacted my
knowledge in the field of education. As a result, I now know how great the impact of
written work, such as research literature can be on our field of education if the
information is analyzed, used, and implemented. | have always been passionate about
education, but this opportunity has allowed for that passion to cultivate into greater
purpose, passion, and desire to impact change in the education field.

All of these experiences have expanded by views, and as a scholar, | understand
how important it is to communicate and how to apply what | have learned not just in
theory but in practice. Additionally, because of the experiences of this study and
professional experiences in the classroom, | have grown from being a classroom teacher
to being a practitioner. | have been a member of several committees, including two
committees at the county level which allow educators to work collaboratively in solving
educational concerns of educators at the local and school district levels. Meanwhile, |

was also conducting research for this study which allowed me to learn additional
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strategies that could help solve some of the educational concerns that were discussed. |
feel empowered and more confident as an educator and know that | can be a part of
helping other educators resolve concerns resulting in students’ academic success and
school improvement.

Analysis of Self as Project Developer

As | developed the PD workshop training | realized that | have grown
immensely as a professional. I made the decision to attend Walden’s program in Teacher
Leadership and feel that Walden has contributed to allowing me to set and achieve
professional goals during my career as a result. The experiences of developing the project
have been some of the most rewarding because they have taught me additional
organizational, communication, and planning skills which have helped me grow
personally and professionally. | have a deeper understanding of how data is collected and
how data analysis is used to develop PD workshop trainings. Additionally, this project
helped me to reflect and analyze the PD | have attended. Reflecting on my subjective
experiences helped me when creating the PD project for other teachers. It allowed me to
focus and ensure that as a result of my planning, the PD training workshop would be
designed to help teachers improve practices and have the support needed to be successful.
Frias (2013) explained that giving the teacher the proper understanding and knowledge of
new concepts and strategies being implemented is the most effective way to have

teachers use what they have learned and apply this new knowledge in their own
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classroom with their students. As a result, helping teachers improve and grow
professionally is the most effective and best way to improve the educational system.

My goal as a project developer was to create a training that would help and
support teachers in regular education classrooms who wanted to differentiate
mathematics instruction for all students. During the planning stages for the project, I took
the audience into consideration. | wanted to include the experiences and perspectives of
the educators. This was done through the collection of data from educators and
organizing the PD project based on their needs. I used the information learned from this
project and study to help me when addressing educational concerns at my school.

The Project’s Potential Impact on Social Change

Because of this project, social change can be promoted in regular education
classrooms through teaching practices. Teachers need to be encouraged and empowered
to attend PD workshops so that these changes are possible. PD will allow teachers to be
better informed on various strategies for differentiating mathematics instruction, better
preparing students for future grades through academic success in mathematics. During
the PD training workshop participants will be able to share their experiences and
expertise while collaborating and planning with one another to improve mathematics
instruction. Through the completion of this PD workshop training, educators will be
provided with strategies on how to help their students and other educators at their local
school and community. Because of this workshop training, educators will have the ability

to positively impact other educators through grade level meetings, discussions, and PD at
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their local school. In addition, community events can be organized at the local school for
parents or guardians of students to attend, such as lunch-and-learns about strategies of
differentiated learning and how to implement these strategies at home. These resources
will provide parents with the tools they need to help their child or children at home with
strategies found in differentiated instruction so that students are supported at home as
well. These opportunities for students to succeed with teacher and parents working
together will influence social change at the local school level, other schools in the district,
and community.

Implications, Applications, and Directions for Future Research

The PD training workshop was designed to address the concerns, problems, and
interests of educators at the local school setting of implementing differentiated
mathematics instruction in regular education classrooms. This training workshop would
be most effective if teachers attend the PD over the summer. This would allow teachers to
be ready when the school year begins and implement the new strategies and practices
learned throughout that school year.

Probable future implications could include additional PD for teachers at the local
school setting by the teachers who have attended the summer training so that they could
share what was learned and impact other educators’ practices at their local school.
Teachers visiting other classrooms and learning how to implement differentiated
instruction in mathematics by observing other teachers could also be an additional

implication and be included in the trainings at the local school. The creation of mentor
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programs would also benefit teachers by giving them extra support in implementing new
strategies for differentiated instruction for mathematics in their classrooms.

This project study has probable future applications. There is need for further
research and project development to implement differentiated strategies in mathematics
in all grades, not just Grades 3, 4, and 5, while also providing teachers with continuous
PD. Modifications can be made to the current project to help implement these PD training
workshops for teachers.

This doctoral project study has created opportunities for potential future research.
In order to conduct future research, data from the evaluations of this project can be used.
The data will help indicate if the PD workshop trainings were effective and how they
should be implemented in the future. In direct relation to this project, a research study can
be conducted determining the effectiveness of differentiated instruction and of the
implementation of the strategies for differentiated mathematics instruction in grades 3, 4,
and 5. Additionally, research can be piloted to determine the teacher’s role in the success
of the strategies implemented. When conducting my research and collecting data, many
teachers shared the need for additional time to plan and collaborate. A study could be
conducted to determine how much extra time is needed and if providing extra time to
teachers would impact student achievement.

Conclusion
In this study, regular classroom educators’ attitudes towards differentiating

mathematics instruction in Grades 3, 4, and 5 were investigated. In Section 4, my



95
project’s strengths and limitations were discussed. The implications, applications, and
recommendations for PD workshop trainings were included. While reflecting on
experiences throughout this project and the scholarship, | have realized that | have grown
as a result of this study personally and professionally, as a scholar and lifelong learner.
As a result of my commitment to this study and project | have learned how to analyze
literature, develop, and implement a project that has positive effects on educators and can
positively affect social change in the field of education. As a result of this study,
educators will be provided with strategies on how to help their students and other
educators at their local school and community. As a result, educators will have the ability
to positively impact other educators through grade level and community meetings,
discussions, and PDs at their local school. This will influence social change at the local

and district levels, and in their community.
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Appendix A: The Project
Implementing the Project: A Three-Day Professional Development
Workshop Training for Educators

The project is a 3-day professional development workshop training focusing on
improving differentiated instructional practices for students in regular education
classrooms in Grades 3, 4, and 5. The goal of the project is to provide professional
development and additional planning time for teachers in order to improve teachers’
preparations, practices, and opinions about differentiating mathematics instruction for
struggling students. Educators who participate in this project can enroll through eClass
and earn six Professional Learning Units (PLUs) for participating in this professional
development workshop training.

Purpose

The purpose of this professional development workshop training is to provide
educators with a variety of strategies to use for implementing differentiated mathematics
instruction. Participants will also learn how to effectively collaborate and plan for
instruction as a team in order to implement differentiated mathematics instruction
successfully for all students in Grades 3, 4, and 5.

Target Audience

This professional development workshop training is aimed for educators in

regular education classrooms working with students in Grades 3, 4, and 5. All teachers in

Grades 3, 4, and 5 will be invited to participate in this study, including all support
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teachers for these grades. The key to facilitating these changes will be the participation of
educators in this professional development workshop, who will also continue to
collaborate to discuss and solve educational concerns.

Goals for Workshop Training

o Review and ensure that teachers have understanding of Common Core

mathematics standards and help teachers understand the foundations of

differentiated instruction by reviewing mathematics standards and differentiation

strategies.

o Give opportunity for teachers to gain the necessary knowledge to

implement differentiated instruction in their classrooms by providing educators

with the time to collaborate and plan for whole group lessons, mini-lessons, small

group lessons, and centers that can be used and incorporated in their classrooms to

differentiate mathematics instruction.

o Clarify the role of the mathematics coach at the local school and how the

coach will continuously support the teachers while they begin to implement

differentiated mathematics instruction through mentorship.

Learning Outcomes
The learning outcomes for the professional development workshop training are

for educators to gain an in-depth understanding of Common Core Standards, strategies
used to differentiate mathematics instruction, and use additional planning time to

collaborate and plan for differentiated mathematics instruction. This will help teachers
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better understand the mathematics standards that they are teaching, give them an
understanding of the foundations of differentiated instruction, and improve their
understanding of how differentiated instruction in mathematics is implemented.
Providing teachers with time to collaborate with other teachers and math coaches to
create and develop lesson plans, mini-lessons, small group lessons, and centers that can
be used for differentiating mathematics instruction. Developing these resources will be
helpful to teachers because they would be able to use the resources created with the
students in their classrooms during the school year.

Timeline

The professional development training workshop will take place over three
consecutive days during the summer. The workshop will begin with a one hour
introduction for the day with a speaker who would discuss topics that will be focused on
in small grade-level groups that day. The participants will be broken down in small
groups by grade level and would break into these groups for two hour periods, one before
lunch, and one after lunch. During grade-level small groups, educators would discuss the
topics discussed that day during the introductory speaker session, concerns, and
questions. Additionally, during these grade-level sessions educators would be given time
to collaborate and plan for differentiated mathematics lessons. On the last day of the three
day training, participants will be asked to complete evaluations pertaining to the
workshop activities. These evaluations will be used to determine in which areas the

training can be improved for future workshop implementations.
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Three-Day Professional Development Training Workshop for Differentiating
Mathematics Instruction in Regular Education Classrooms for grades 3, 4, and 5.

Day 1: Strategies for Differentiating Mathematics Instruction for grades 3, 4, and 5.
Introduction 9:00-11:00am

Activity 1: Presenter will introduce herself/himself and speak about strategies for
differentiating mathematics instruction for grades 3, 4, and 5.

The strategies discussed will be: - flexible small groups, centers, math journals,
interactive math games/math tubs/ math centers, mini-lessons, and independent math
work.

Presenter will use a PowerPoint presentation to discuss these strategies with examples.

Activity 2: 11:00am-12:00pm — Participants will be split into small groups based on
grade level with an agenda that goes over the goals the participants want to achieve
during their small group breakout professional development session.

The agenda for small group break out will include:

What is the purpose of the professional development workshop training?

What is differentiated mathematics instruction?

Why do we need to implement mathematics instruction that is differentiated?

What would differentiated mathematics instruction look like in your classroom with the
grade you teach?

How can you use peer support and mentorships to help implement differentiated
mathematics instruction?

12:00-1:00pm Lunch

1:00-3:00pm

Activity 3: Continue working in small group breakouts to:

Develop three goals for implementing differentiated mathematics instruction for your
grade level

(Participants will pick one person to write down their goals on chart paper and this paper

will remain posted in the room that their grade level is meeting in for the remainder of the
week).
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Divide intro groups to begin brainstorming on how to meet these goals, discuss, and write
down how to achieve these goals.

Activity 4:
Begin a list of resources needed to meet these goals with your grade level of students.
Activity 5:

Begin planning for differentiated instruction using what you have learned today for your
grade level of students.
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Day 1 PowerPoint for Whole Group Speaker Session:
Differentiating Mathematics Instruction in Regular Education Classrooms for
grades 3, 4, and 5.

STRATEGIES FOR
DIFFERENTIATING
MATHEMATICS
INSTRUCTION FOR GRADES
3,4, AND 5

* Differentiated Instruction is designed to meet

different learners’ needs

* "Differentiation means tailoring instruction to meet
individual needs. Whether teachers differentiate
content, process, products, or the learning
environment, the use of ongoing assessment and
flexible grouping makes this a successful

approach to instruction.” — Dr. Carol Ann Tomlinson
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WHAT DOES DIFFERENTIATED INSTRUCTION IN
MATHEMATICS LOOKS LIKE?

Differentiated instruction in mathematics allows the teacher to support each child’s development of
mathematical proficiency at Increasing levels of difficulty, within the context of a small group so that the
teacher can reach and teach every student by:

Creating flexible small groups that allow students to work in their zone of proximal development so they
can learn exactly what they need to know at their instructional leve|

Creating activities that tap into student’s individual learning styles and interests so they stay engaged
Providing immediate feedback so the student can ad|ust their work

Questioning studentsin small groups so they have an opportunity to talk with their peers, ask questions
and justify their mathematical thinking

Allowing teachers to re-teach, reinforce, expand and compact concepts, strategies and skills
Providing short lessons that emphasize conceptual understanding, proce
Scaffolding lessons so that they can be taught at a concrete el, pictorial le

Ultimately providing students with the self confidence they need to become successful mathematicians

iy

* 10 minute mini-lesson (whole-class) "alfa

* 3 (15 minute) small group meetings with
teacher (45 minutes total) [J Other

students doing independent practice or

stations

* 5 minute closing




* A mini lesson is a short lesson with @ narrow focus that prowdes instruction in @
skill or concept that students will then relate to a larger lesson that will follow.

* The mini lesson may be taught to a whole class, a selected small group, or
individual students.

* The mini lesson should be short and focused on one strategy, skill, or concept.

* Teachers introduce the topic; demonstrate the strategy, skill, or concept; guide
student practice; discuss the topic; volunteer more examples; and talk about

what was taught.

* At the end of the mini lesson, teachers should give directions for the next

activity, math rotations, centers, or independent assignments.

THE SMALL-GROUP APPROACH TQ
TEACHING MATH - s

]"

* Similar to readers and writers workshop .» : ¥
i &-
*® Format: ﬂ'

® Students receive a 10 minute, whole-class mini-lesson

® Students meet with teacher in small group for 15 minutes, then

engage in independent practice of concept

® Students not meeting with teacher are engaged in independent math

stations

® During last 5 minutes, teacher provides whole-class review, closing,

and possible preview of next lesson
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SMALL GROUPS

* Include scaffolding so that students have:

* Temporary supports that allow students to accomplish
tasks that they otherwise would be unable to complete

* Give teachers an opportunity to closely observe
student work and provide strong support for
struggling students (Sammons, 2010) because of

the small group setting.
* Homogenous, yet fluid

* Analogous to Guided Reading (Fountas &
Pinnell, 2001)

Example Group Rotation Schedule

CENTERS

o During math centers students rotate between
stations and are able to engage with math,
practice what they are learning, review what
they have learned, or be challenged through
extension activities.

0 Math rotations help students to learn how to
collaborate and communicate with peers while
applying math concepts 1o the activities they
are completing

) The choices for math rotations change weekly
so that students can be challenged ond stay
engaged
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CENTERS

INDEPENDENT MATH WORK

* Independent work is where students are
able to practice math independently.

* The students get their work from their tub
or folder, and then work on it at the

designated independent work table.

* They are able to share and communicate
their thinking and learning at the table

with other students.
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MATH JOURNALS

* Math journals are implemented to
promote my students' problem solving
skills.

* Math journals are a special place
where students record and store their
math thinking and problem solving
skills.
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Day 1 Agenda for Small Group Breakout Session:
Differentiating Mathematics Instruction in Regular Education Classrooms for
grades 3, 4, and 5.

11:00am-12:00pm — Setting Goals as a Group and Having a Discussion

Use chart paper to make goals of what all of you want to achieve during this professional
development workshop training. Pick one person to write down the goals that are shared
on the chart paper. Post the chart paper in the room assigned for your grade level. The
goals for your group will stay posted during the entire three day professional
development training.

Next have a discussion as a group. Consider the grade level that you teach for all of the
topics for discussion found below.

Topics for Discussion:

What is the purpose of the professional development workshop training?
What is differentiated mathematics instruction?

Why do we need to implement mathematics instruction that is differentiated?

What would differentiated mathematics instruction look like in your classroom with the
grade you teach?

How can you use peer support and mentorships to help implement differentiated
mathematics instruction?

12:00-1:00pm Lunch
1:00-3:00pm Focusing on Implementing Differentiated Instruction

As a group, choose one person to record your responses on chart paper and develop three
goals for implementing differentiated mathematics instruction for students on the grade
level you teach. These goals will remain posted in the room you are assigned to the
remainder of this professional development training.

Next, meet in small groups or pairs to brainstorm on how to meet these goals. Also,
discuss and write down ideas on how to achieve these goals. Consider the strategies for
differentiating mathematics instruction discussed earlier as you plan for your grade level
goals and outcomes. In addition, list resources that you believe you will need to meet
these goals with your grade level of students at your current school.
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As a whole group, share and discuss what you came up with in small groups. If time,
begin planning for differentiated instruction using what you have learned today for your
grade level of students. Consider the goals you set, the strategies you learned, and how
you set out and plan to implement differentiated mathematics instruction with your
students as you plan your lessons as a team.

Three-Day Professional Development Training Workshop for Differentiating
Mathematics Instruction in Regular Education Classrooms for grades 3, 4, and 5.

Day 2: Session: A Look at Common Core Mathematics Standards
Introduction 9:00-11:00am

Activity 1: Presenter will introduce herself/himself and speak about Common Core
Mathematics Standards for grades 3, 4, and 5 using a PowerPoint presentation.

In addition the speaker will use the PowerPoint presentation to discuss resources teachers
can use, such as: blogs, websites, books, and how to use Common Core mathematics
standards to create lesson plans to plan and implement differentiated instruction in
mathematics.

Activity 2: 11:00am-12:00pm — Participants will be split into small groups based on
grade level with an agenda that goes over the goals the participants want to achieve
during their small group breakout professional development session for day 2.

The agenda for small group break out will include:

Analyze Common Core mathematics standards for your grade level and discuss them
Next, choose 2-3 standards that you cover at the beginning of the school year that you
would like to use to begin planning today.

12:00-1:00pm Lunch

1:00-3:00pm Activity 3: Continue working in small group breakouts to:

Using the Common Core mathematics standards chosen (before lunch) for your grade
level, share and discuss lesson plan ideas

Activity 4:

Share, look up, and make a list of resources that would be helpful when planning
differentiated mathematics instruction using these Common Core mathematics standards
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Activity 5:

- Begin planning for differentiated instruction using what you have learned today
for your grade level of students using the Common Core mathematics standards
chosen.

Resources: Computer with internet access, projector, agendas (paper and ink that will be
created prior to professional development), chart paper, dry erase markers, paper, and
pencils.
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Day 2 PowerPoint for Whole Group Speaker Session: Differentiating Mathematics
Instruction in Regular Education Classrooms for grades 3, 4, and 5.

“As challenging as it must have been to
write and finesse the adoption of the
Common Core Standards, that
accomplishmentis nothing compare to
the work of teachingin ways that bring all
students to these ambitious
expectations.” — Lucy Calkins

Pathways to Common Core

Grade Required Fluency

K Add‘subtract within &
1 Addfzubbract within 10
2 Addfzubbract within 20

Addsubtract within 100 [pencil and paperk

3 Mustipiyidhica withn 100
Adiclisubaract within 1,000
Common Core [
Math ’ ::ﬂimmm Gmn k [1]z|aafs| s | 7 [
7 Solvg T, plregi=r
Standards by A LT — o -
Grade Level R .
DperaSions and Algebrakc ‘Expression and
A necessary link: i i
Domaies. - yyumear and Ciparations in
Bt Ter,
http:/fwww.corestandards.arg/Mathf The Mamber ystem
| | |pm




WHAT DO
THESE SHIFTS
MEAN FOR

TEACHERS?

Common Core
Math Shift
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*We cannotrely on simply teaching
students a formula to answer math
problems anymore.

* Students will often need to learn these
concepts at varying paces, as not all
students will master a deep
understanding at the same time.

* Greater focus on fewer topics

- In grades K—2: Concepts, skills, and problem solving

related to addition and subtraction

* In grades 3-5: Concepts, skills, and problem solving

related to multiplication and division of whole numbers
and fractions

+ Coherence: Linking topics and thinking across grades

http:/www.examiner.com/slideshow/reguired-
fluencies#slide=1

* Rigor: Pursue conceptual understanding, procedural

skills and fluency, and application with equal intensity (



ASMALL
GROUP
APPROACH
TOTEACHING
MATH IS A
MUSTTO
SUCCEED
WITHTHIS
SHIFT

SMALL
GROUP
INSTRUCTION
IS NEEDED
BECAUSE...
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* Format: Students receive a 10 minute, whole-
class mini-lesson

* Students meet with teacher in small group for
15 minutes, then engage in independent
practice of concept

* Students not meeting with teacher are
engaged in independent math stations

* During last 5 minutes, teacher provides whole-
class review, closing, and possible preview of
next lesson

* Each student receives small group, need

specific instruction, followed by independent
worktime

* Allows for students to be rotated/moved to

different groups by lesson or unit

* Students are engaged at all times in

mathematics practice, and concepts are
reinforced daily in stations

* Students are motivated by the rotation, and

manage themselves with little need for teacher
interruption



Teacher
Resources to
use when
Planning with

Common Core
Standards for

Differentiated

Instruction

* A necessary Commaon Core Mathematics Standards

link: http:/iwww.corestandards.org/Math/ - use this link
to download/print the standards.

* https:/fwww.khanacademy.org/commaoncore - A great

resource for lesson plans and differentiated activity
ideas.

* http:/fwww.insidemathematics.org/common-core-

resources/mathematical-practice-standards - Use this
website for amazing lesson plan ideas!

* The book called Pathways to the Common Core:

Accelerating Achievement by Lucy Calkins is a great
additional resource

143
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Day 2 Agenda for Small Group Breakout Session: Differentiating Mathematics
Instruction in Regular Education Classrooms for grades 3, 4, and 5.

11:00am-12:00pm — A Look at Common Core Mathematics Standards

Look at the Common Core standards for your grade level. Use your computer to access
the standards online using the link: http://www.corestandards.org/Math/Practice/

Use chart paper to write down five standards that your grade level teaches at the
beginning of the school year (August — October). Pick one person to write down the
standards shared on the chart paper. Post the chart paper in the room assigned for your
grade level.

Next have a discussion as a group. Consider the grade level that you teach for all of the
topics for discussion found below.

Analyze the Common Core mathematics standards listed that you teach at the beginning
of the school year and discuss them

During your discussion consider: What resources you will need to differentiate these
mathematics standards and how you can differentiate these standards using the strategies
learned and discussed on Day 1 of the professional development

12:00-1:00pm Lunch
1:00-3:00pm Focusing on Planning for the Five Selected Standards

Using your chart paper responses from this morning, split into five groups. Each group
will choose one of the five standards to analyze, and discuss in depth. Next, in your small
groups you will begin planning lesson plans for your grade level using the mathematics
standard chosen by your group. Use the strategies and resources shared and discussed
during Day 1 and Day 2 of the professional development.


http://www.corestandards.org/Math/Practice/
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Three-Day Professional Development Training Workshop for Differentiating
Mathematics Instruction in Regular Education Classrooms for grades 3, 4, and 5.

Day 3: Session: Collaboratively Planning for Effective Differentiated Instruction in
Mathematics

Introduction 9:00-11:00am

Activity 1: Presenter will introduce herself/himself and speak about collaborative
planning and the importance of collaborative planning for educators who teach grades 3,
4, and 5 using a PowerPoint presentation.

The topics the speaker will discuss include:

How to collaborate effectively
Why collaborative planning is important for teacher and student success

Activity 2: 11:00am-12:00pm — Participants will be split into small groups based on
grade level with an agenda that goes over the goals the participants want to achieve
during their small group breakout professional development session for day 3.

The agenda for small group break out will include:

Participants need to reflect and review what was learned earlier during the speaker
session

Discuss how they believe collaborative planning occurs successfully

- Begin the planning session using the standards chosen yesterday

12:00-1:00pm Lunch
1:00-2:00pm Activity 3: Continue working in small group breakouts to:

Begin collaborative planning for their grade level in mathematics (participants should use
the lessons they began planning yesterday during day 2 and continue planning them in
small groups).

2:00-3:00pm Activity 4: Complete Evaluations

All participants will meet back in the common area (where the speakers began each day)
to complete their evaluations about the entire three-day professional development
workshop training.
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Resources: Computer with internet access, projector, agendas (paper and ink that will be
created prior to professional development), chart paper, dry erase markers, paper, pencils,
and evaluation sheets.
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Day 3 PowerPoint for Whole Group Speaker Session: Differentiating Mathematics

Instruction in Regular Education Classrooms for grades 3, 4, and 5.

The Importance of
Collaborative Planning

Why Engage in Collaborative Team
Planning? (or, why can't | just do it myself2)

e Two heads really are better than one
e Stakeholder buy-in and support
e Many EC services and programs exist in any

state or community including child care,
public preschool, Head Start, early
intervention, family child care, etc. They
need to be coordinated so that resources
and activities can be shared

How to Collaborate Effectively: What
Works

Collaborative Planning Requires:

= Objective team facilitation
= Skills in group decision making

» Shared understanding: purpose, values, passion, concepts,

language, ground rules
= Shared vision
= Written action or strategic plans

= Ongoing supports and resources,
incentives




Collaborative Planning Model

e Builds on evidence-based practices and experience
e Based upon a collaborative leadership team that:
o Establishes a shared goal or vision

e Engages in shared decision making and action
planning to reach the goal

e Evaluates both the team process
and outcomes

Why Collaborative Planning is Important fo
Teacher and Student Success

According to Rick DuFour, Rebecca DuFour, and Robert Eaker collaborationis
defined as teams of teachers who work interdependently to achieve common goals

As a result of sharing goals and tasks, teachers are able to learm more from each
other, review, reflect, and assemble their separate assignmentsinto a cohesive lesson
lan with one common goal

The key to strong collaboration isrecognizing that a student shouldn't be the
responsibiiity of only one teacher, but of all teachers.

As a result, not only will effective collaborationimprove teacher performance, but it
also willimprove student performance

A professional culture requires teachers who are willing to share, support, and explore
together

Developing a collaborative cuiture willresult In reducing teacher attrition, Improving
student leaming, and creating the type of school that everyone searches for when
they decide to become an educator

148
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Something to Consider...

[Common Core State Standards for Mathematics] represent
a significant departure from what mathematics is currently
taught in most classrooms and how it is taught. Developing
teachers’ capacity o enact these new standards in ways
that support the intended student learning outcomes will
require considerable changes in mathematics instruction in
our nation’s classrooms. Such changes are likely to occur only
through sustained and focused professional development
opportunities for those who teach mathematics.

Sztajn, Marrongelle, & Smith, 2011

- Share, Discuss and Analyze |

Collaborative F g Model for Prog| P and Sy Change

\ r'd
Leadership:
. *Administration Vision
Commitment | ———+ | .giakeholder Team =—- Setting
\ Evaluation: '/
*Process
*Outcome
Action Planning: \'

) Assessment of
*Action Steps Challenges to Vision
*Resources
*Timelines
=Outcomefimpact

SR B.J, (2006) Module 4, Camter on Socisl and Emotiomal Founations. for Earty Laarming, seoe anderi) sdacentel



150

Sample Lesson Planning Template

Sample Guided Math Rotfations (4 Groups)

Monday Tuesday |wednesday | Thursdoy Friday

Vs

mq|m3|mz|cm|
H

o
g
E
H

Guided Math Lesson
Fviduns

Opatiue & Standuwde ‘Swal Groge

4 Govrsares

Veestuary

Iragandans Wert

[—T—, " Vot

I|
& Sample Lesson Planning Template
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Sample Lesson Planning Template

Resources

Collaborative Team Tools

Mathematies

Available at nctm.org



Tools for the Common Core Standards ) v

on Ratios and Sewan |

Here is 2 draft of the Progression an Ratios aod Proportional Reasoning. This one took
Ton time because there i a % of conflicting and confusing langiage about ratios and
propartional in the field. and we struggled with d t the extent to
which we should try to standardive the larguage. So comments on this draft would be
especially appreciated.

commoncoretools.wordpress.com

Mathematics Assessment Project (IVIAP)
' = The Mathematics Aaseasmesnt Project

S —

map.mathshell.org.uk/materials
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Insidemathematics.org

ILLUMINATIONS _

'
Activities Lessons Standards Web Links

Lessons

Search Lessons

Huminaticrs haz 606 lesson plans available. Select which types of lexscas

Grades [ saactas |

Standards [ seecan

£8%1

Number &

Operations
o Algebea

Data Analysis

& Probabiity

Search

lluminations.nctm.org/Lessons.aspx
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Math Common Core Coalition

Home

® tha Dwactary © this Catagory

Search: Search

Home

e The Mathematics Common Core Codlition works 1o provide expertise and advice on
[ standards issues related to the sffective implementation of the Common Core State Standsrds
for School Mathematics (CCSSM)

Curriculum
. g a Members of the coslition are: the National Counci of Teachers of Mathematics
(NCTM), the National Council of S of (NCSM), the
of Mathematics Teacher Educators (AMTE), the Association of State Supervisors of
Mathematics (ASSM), the Counci of Chief State School Officers (CCSSO), the Nabonal
Govemnors Assocabon (NGA), the SMARTER Balanced Assessment Consortium, and the
Partnarship for the Assessmant of Readinass for Collage and Careers (PARCC)

Professional Development
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| Meetings & Events

e
NETWORK

COMMUMICATE

SUPPORT
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Day 3 Agenda for Small Group Breakout Session: Differentiating Mathematics
Instruction in Regular Education Classrooms for grades 3, 4, and 5.

11:00am-12:00pm — Collaboratively Planning for Effective Differentiated Instruction in
Mathematics

Look at the templates for planning differentiated instruction collaboratively. Use the chart
paper from yesterday to review the mathematics standards to be planned. Discuss how
you will split as a group to plan for different parts of the lessons choosing the standard(s)
you are planning. Begin planning in small groups using the templates provided.

12:00-1:00pm Lunch

1:00-2:00pm Continue Planning Collaboratively

Using your chart paper responses from yesterday, the standards you have chosen, and the
templates given, continue to plan for differentiated mathematics instruction in small
groups.

Share what you have planned so far in your small groups. Exchange contact information
with one another so you can share lesson plans and resources as you continue to plan
together. Next, you will take all of your belongings to the main meeting area to complete
evaluations for this three-day professional development workshop training.

2:00-3:00pm Completing Evaluations

In the main meeting area, all of you will be given evaluations to provide feedback about
this three-day professional development workshop (NEA, 2017).
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Appendix B: Interview Questions

My procedures:

A. 1 will introduce myself.
B. I will explain my research and ask if the interviewees have questions.
C. 1 will explain that the interview is being recorded for accuracy with a digital

tape recorder.

Interview Questions:

1.

Tell me how you have implemented strategies for differentiated instruction in
mathematics in your classroom? Research Question # 1

Has the way you implement differentiated instructional strategies changed in the last
two years as a result of professional development? Please explain. Research Question
#2

How would you describe your use of higher level thinking strategies, such as problem
solving, synthesizing, analyzing, etc. when you plan your lessons? Research Question
#1

How does the use of these higher level thinking strategies help facilitate student
development of conceptual understanding of mathematical concepts? Research
Question #1

What professional development, preparation, or training have you had for

providing differentiated mathematics instruction for struggling students?

Research Question #2
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6. What kind of follow through support has been beneficial in teaching mathematics?
Please provide examples of support. Research Question #2
7. What areas do you need more support in the mathematics block? (Mini-lessons,
centers/stations, mentoring, small group lessons, differentiation strategy ideas, etc.)
Please explain how or why. Research Question #2
8. When you are planning instruction in mathematics which strategies for differentiating
instruction do you find to be the most effective? Research Question #1 and Research
Question # 3
9. What have I not asked you that | should have asked?
Additional Comments
Thank you for your time and input!
After the interview is concluded, I will ask each of the four participants who have
consented to allow me to watch a lesson for a convenient date and time. | will tell them

that the observation will be approximately 45 minutes in length.
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Appendix C: Evaluation of Professional Development Session
Evaluation 1: Formative Feedback

Participant Name

School:

Please answer each question to help maximize the usefulness of this session.

1-Not helpful  2- Somewhat helpful 3- Very helpful

1. Teacher Speakers 1 2 3
2. Peer Collaboration 1 2 3
3. Materials Presented 1 2 3
4. Creating Lesson Plans 1 2 3
5. Tools for DI 1 2 3
6. Overall Experience 1 2 3

7. Any additional information that you wish to share to make this experience more

helpful to others:
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Appendix D: Evaluation of Professional Development Session
Evaluation of Professional Development Session
Evaluation 2: SurveyMonkey Survey

Name:

School:

Please provide a thorough answer to each question:

1. Do you feel you had sufficient background knowledge to begin creating lessons in
your content area using differentiated instruction in mathematics? Yes or No? Please
explain.

2. How did collaboration with your content area peers help you when creating

lessons using differentiated instruction in mathematics?

3. How did the materials presented in the professional development session help you
create your lessons?

4. Which tools (tools (mini-lessons, small group lessons, centers, technology integration)
will you use with your students and how did you change them to meet your individual
needs?

5. What do you predict will be successful with your lessons?

6. What inhibitions do you have about implementing differentiated instruction

in your classroom?
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Appendix E: Lesson Plan Collected from Techer E

Exemplar Lesson




161
Appendix F: Lesson Plan Collected from Techer G

Fractions Lesson

Grade/ Level/Course: 5

Lesson/Unit Plan Name: Multiplying Fractions

Rationale/Lesson Abstract: Students will conceptually understand
multiplying fractions and using an area model. Students will then be able to apply
their understanding of multiplying fractions to solve word problems.

Common Core Standard(s): 5.NF.B.4 Apply and extend previous understandings
of multiplication to multiply a fraction or whole number by a fraction. 5. NF.B.6
Solve real world problems involving multiplication of fractions and mixed numbers,
e.g., by using visual fraction models or equations to represent the problem.

Background/Connecting Prior Knowledge:

Utilize students” prior knowledge on multiplying whole numbers using an array or area model
to introduce multiplying fractions. Remind students that we use multiplication to find ‘groups
of’ something.

2x3is 2 groups of 3

1, 1
2x by |52gruupsof5

“

of a group of %

e |

1.
% — is
2

| =

Activity/Lesson:
Multiplying Fraction by a Whole Number

2 2
de— or dof —

3 f3
Draw [t

2
“We will begin by drawing 4 groups of 3 "
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“How many thirds do we have out of the four groups?” [8]

So 4!z

I
| co
e

“Is there another way I can write g 77 *What do vou know about the fraction g 7

Take this opportunity to review that an improper fraction tells us that there are whole(s) w
the fraction.

“We can combine all the thirds and see how many wholes we have ™

. 1 3

Build It and Draw It
Make copies of the Fraction Area Models template on to transparencies. Sets can be made for

partner share or individual students.

Remind students when we create an area model for a multiplication problem, one termis
represented by the height and the other term is represented by the base. Since we are
multiplying fractions, which is part of a whole, the area of the model/square will always equal
to a one. Therefore, the height will equal to one and the base will equal to one.

As students build each step to simplify the problem, have them record each step by drawing
what they've built.

Tell students to use a striped Fraction Area Model to represent one term and a dotted Fraction
Area Model to represent the other term.




163

Example #1

(s 1.

ave students pull out
the striped Fraction Area 4

1
Model for Z and the 4

dotted model for Z

Draw the models. L]

o

| w

1
Overlay the 1 on top of the

%model. The aver lapping

| w

1
parts show what is ; of a

3
group of —. The numerator
2

and the denominator is
represented by the amount of 3
pieces that creates the whole

\ which is 20. /

1
2
=
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