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Abstract 

Mathematics teachers at the local middle school located in a southeastern suburban 

community were struggling to implement differentiated instruction (DI) strategies in 

mathematics lessons as presented in professional development (PD) sessions and as 

directed by school administrators. The purpose of this study was to explore middle school 

mathematics teacher perceptions about using DI strategies in the classroom, about the 

problems they may encounter trying to use new strategies presented in PD sessions, and 

about teacher ideas for improving PD sessions about DI. This research study was guided 

by Tomlinson’s framework for differentiation in instruction. The research questions 

examined teachers’ perceptions on implementing DI strategies learned in PD sessions, the 

challenges teachers face with implementing DI, and the ideas teachers have for 

improving PD sessions about DI. A basic qualitative design was used to capture the 

insights of eight purposefully selected mathematics teachers through semistructured 

interviews. Themes were identified through open coding. The trustworthiness of the 

study was established through member checking, rich and detailed descriptions, and 

researcher reflexivity. The findings revealed that teachers use student data to plan for DI, 

but that many teachers need and want more training to organize DI experiences. A 

professional development project was created to provide teachers with strategies and 

approaches for implementing DI to address individual learning needs of students. This 

study has implications for positive social change by providing a PD plan to help teachers 

overcome the challenges they face with implementing DI, and by creating a differentiated 

learning experience for all students. 
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 Section 1: The Problem  

The Local Problem 

Teachers are faced with the challenge of teaching students who vary in readiness, 

skills, interests, knowledge, and abilities (Tomlinson, 2014). Differentiation is based on 

the notion that in all classroom settings there are varied student learning patterns; thus, 

teachers are confronted with creating lessons that meet the diverse needs of every student 

(Valiandes, S., 2015). Tomlinson and Allen (2000) explained that “differentiation is 

simply attending to the learning needs of a particular student or small group of students 

rather than the more typical pattern of teaching the class as though all individuals in it 

were basically alike” (p.4). Accordingly, differentiation requires that teachers adapt 

instruction to create a learning environment that addresses student differences (Dack & 

Tomlinson, 2015).   

The problem that prompted this study was that mathematics teachers at the local 

middle school were struggling to implement differentiated instructional (DI) strategies in 

mathematics lessons as presented in professional development (PD) meetings and as 

directed by school administrators. Although mathematics teachers understand they were 

to include DI strategies in their classrooms, some teachers implemented the strategies 

more successfully than others based on their knowledge and experience. To address the 

problem, school administrators implemented a professional learning calendar to support 

classroom instruction. A school-wide staff calendar indicated that teachers had been 

offered PD about DI strategies twice a month during the 2017-18 and 2018-19 school 

years. The professional development sessions focused on using DI strategies that 
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addressed the strengths and weaknesses of diverse learners and provided opportunities for 

teachers to improve their practices to meet the needs of all students.  

In the State of Georgia, teachers are evaluated on their implementation of 

differentiated learning strategies through The Teacher Keys Effectiveness System 

(TKES).  TKES is a “common evaluation system designed for building teacher 

effectiveness and ensuring consistency and comparability throughout the state” (Georgia 

Department of Education, 2018, p. 1). As a part of TKES, teachers are evaluated based on 

10 performance standards. Performance standard three addresses instructional strategies 

and performance standard four addresses differentiated instruction (Georgia Department 

of Education, 2018). Teachers attended professional development sessions in an effort to 

refine their teaching practice and continuously improve the knowledge and skills that 

align with these standards (Georgia Department of Education, 2018). Hence, the teachers 

attended the PD sessions; however, according to the administrators, there was little to no 

evidence of the implementation of the PD presented DI strategies in mathematics classes 

(Principal, personal communication, October 2018). A seventh-grade teacher stated that 

there are benefits to using DI strategies, but there are other factors that limit her ability to 

properly use those strategies (Mathematics teacher, personal communication, November 

2018). A special education teacher explained that the strategies presented could not be 

used effectively after one brief presentation (Special education teacher, personal 

communication, November 2018). An eighth-grade mathematics teacher stated that the 

resources used in PD for differentiated lessons were not available to classroom teachers; 

as a result, teachers cannot practice some of the strategies with students (Mathematics 
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teacher, personal communication, January 2019).  Conversely, “while difficulties 

reported by teachers often focus on various institutional restrictions (such as time, lack of 

resources, heavy loaded curricula), the major challenge for the effective application of 

differentiation may be rooted in teachers’ mentality” (Valiandes & Neophytou, 2018, p. 

124). According to Valiandes and Neophytou, to effectively implement DI, it is 

imperative that teachers understand the guiding principles of using this strategy in the 

mathematics classroom 

According to Gulamhussein (2013), schools invest a significant amount of time 

and money into PD only to observe implementation at marginal levels. In addition, the 

Boston Consulting Group (2014) found that teachers believe that many current PD 

offerings in public schools are not relevant, effective, or connected to their core work of 

helping students learn. Similarly, Kaur and Debel (2019) asserted that teachers’ thoughts, 

ideas, and suggestions regarding PD have not been considered. Teachers reported that 

they received no choice in the design or type of PD offered to them for their professional 

growth (Garcia & Weiss, 2019). Hence, Brigandi et al. (2019) proposed a reexamination 

of traditional PD to determine its effectiveness as a sustained approach to teacher 

practice.  Teachers reported that they did not receive adequate PD that focused on 

meeting the student needs at all ability levels (Brigandi et al., 2019). A review of a PD 

survey conducted by the local school administrator in 2018 identified that 75% of the 

local middle school teachers reported that they were hesitant, uncertain, and/or 

dissatisfied with the PD sessions. In the survey, teachers were asked about their 

experiences of implementing DI strategies after participating in PD. Thirty percent of the 
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surveyed teachers agreed that the PD was beneficial to students and strengthened their 

lessons; however, 70% of the teachers were less than satisfied, and they expressed 

interest in observing model lessons as part of the PD experience. Sixty-two percent of the 

teachers indicated that they had difficulty implementing these strategies. Despite the 

results of this survey, teachers continued to struggle (Principal, professional 

communication, October 2018). There was a gap in practice in the local middle school in 

understanding the practices of teachers who implemented DI strategies as presented in 

PD sessions.   

Moosa and Shareefa (2019) found that there are variables that may influence 

teacher practices of implementing DI strategies. They suggested that in order for there to 

be sufficient utilization of DI, teachers should receive adequate PD that focuses on 

specific instructional strategies and provide teachers with the necessary support to 

incorporate DI in their classrooms. Providing effective PD is important for changing 

teacher practice (Gulamhussein, 2013). PD that changes teacher practice is not a one-

size-fits-all model for school districts (Brigandi et al., 2019; Dufour, 2007). 

Implementing DI strategies that influence student performance can be a complex process 

that may require PD opportunities that are longer than half-day sessions (Dixon et al., 

2014). According to Brigandi et al., ongoing PD can alleviate the gaps in the skills and 

knowledge of teachers. Gregory and Chapman (2013) recommended utilizing DI 

strategies, but implementing the strategies requires a conscious and knowledgeable effort 

by teachers. Specialized training for teachers should be established to take into 

consideration the individual development of students, and to address each students’ 
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differentiated learning needs (Ismajli & Imami-Morina, 2018). Thus, planning 

strategically requires school districts to ensure teachers are properly prepared to utilize 

the DI strategies presented and to effectively monitor the implementation of these 

strategies (Dixon et al., 2014). 

Rationale 

This study focused on a middle school that is situated in a southeastern suburban 

community and is staffed with 65 full-time teachers. The school serves a population of 

approximately 875 sixth, seventh, and eighth grade students. Of this population, 12.63% 

of the students are a part of the subgroup of students with disabilities and 4.52% are 

gifted students. In 2018, the local middle school received a mathematics content mastery 

score of 34.85 on the College and Career Ready Performance Index (CCRPI) which was 

2.9% lower than the prior year. According to the 2018 CCRPI, student performance in 

the area of mathematics has not met the minimum state level requirement for the past 3 

years (see Table 1).  

Table 1 

College and Career Content Mastery Scores for Middle School Students 

2015 2016 2017 2018 

41.1% 31.7% 37.7% 34.85% 

Note. The Data from the Table from Georgia Department of Education. (2018). College 

and Career Ready Performance Index.   

The CCRPI is Georgia’s instrument for measuring how well schools are helping 

students meet their academic goals. The Georgia Department of Education requires 
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schools to make continuous improvements, and “decrease the gap between baseline 

performance on the state accountability system and 100% by 3% annually” (Georgia 

Department of Education, 2018). School level improvement targets are calculated using 

the baseline year of 2017.  Improvement targets are categorized as a gain that incentivizes 

schools to focus on continuous and sustainable improvement (Georgia Department of 

Education, 2018).  Each school has an individual improvement targets that is calculated 

for all students and all student subgroups (Georgia Department of Education, 2018). 

Schools are expected to meet their improvement targets based on the prior year’s 

performance. This goal encourages schools to maintain consistent student growth, close 

the gap in student achievement, and sustain increased levels of student success. These 

improvement targets are calculated based on the content mastery and achievement. The 

achievement section of the CCRPI encompasses Content Mastery, Post Readiness, and 

Graduation Rate.  Content Mastery is worth 40% of the achievement section of the 

CCRPI and is based on the students’ performance on state assessments. Schools receive 

points based on each student’s proficiency level (e.g. beginning, developing, proficient, 

or distinguished). The Georgia Department of Education reports that beginning learners 

need substantial academic support, developing learners need additional support, 

proficient learners are prepared for the next grade level, and distinguished learners are 

well prepared and are on track for college and career readiness (Georgia Milestones 

Achievement Level Descriptors, n.d.). According to the Georgia Department of 

Education (2019), the CCRPI Report for the school in this study shows that 42.64% of 

the students are beginning learners, 46.07% are developing learners, 10.28% are 
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proficient learners, and 1.02% are distinguished learners (Gadoe, 2019). This content 

mastery report indicated that students are not performing at the required level for grade 

promotion.  

Moreover, teachers are expected to ensure that all students meet the achievement 

standards as mandated by the state. Using DI strategies, teachers can help students meet 

the established standards and ultimately lead schools to a level of proficiency. Although 

implementing DI is essential to helping promote the learning of all students, teachers find 

it difficult to successfully utilize DI (Acosta-Tello & Shepherd, 2014). During a faculty 

meeting, administrators at the local school suggested there was a gap in the practice of 

effectively using DI strategies (Assistant Principal, personal communication, 2019).  

Some teachers continuously utilize traditional teaching instructions rather than utilizing 

DI strategies (Malacapay, 2019). Tomlinson and Imbeau (2012) suggested that most 

teachers believe that utilizing DI strategies is essential to meeting the needs of the 

students in the classroom; however, few teachers implement the DI strategies effectively 

or with fidelity.  Ismajli and Imami-Morina (2018) affirmed that teachers do not have 

adequate knowledge of DI to successfully implement the strategies in their classrooms. 

During mathematics department meetings, teachers meet to discuss the progress 

of their students. The teachers analyze their student’s data to determine how students are 

performing based on the various subgroups and levels in each of their classes. In 

department meetings, teachers can address the various subgroups within the classroom by 

implementing DI as a strategy to help plan lessons that target students’ varied skill levels 

while strategically addressing the assigned standards (Gregory & Chapman, 2013). At 
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one of the meetings, an 8th grade mathematics teacher identified a group of students with 

disabilities who were struggling to meet the standard, while some of her general 

education students were performing successfully. She expressed her frustration with 

understanding how to meet all of her students’ needs (Eighth grade mathematics teacher, 

personal communication, 2019).  According to Tobin and Tippett (2014), classroom 

teachers are challenged with meeting the diverse needs of their students due to an 

apparent lack of knowledge of how to adapt the curriculum and modify DI strategies to 

support instructional practices in the classroom. 

The local middle school, which was the site of this study, offers teachers PD to 

learn about DI strategies that support teaching and learning; however, according to one of 

the administrators, there has been little evidence of teachers using the strategies presented 

(Principal, personal communication, 2018). Conversely, by implementing DI, teachers 

could meet the needs of individual students with differing learning levels in the 

classroom (Tomlinson & Imbeau, 2010). All students do not learn in the same way, so 

when DI is utilized, teachers are able to develop lessons that cater to the specific needs of 

their students and provide the remediation and/or extension that each student needs to 

meet the academic standard (Fitzgerald, 2016). Consequently, there is a need for greater 

understanding about teacher implementation of DI strategies, about the challenges 

encountered by teachers when implementing DI strategies, and about teachers’ ideas for 

improved PD about DI strategies. The purpose of this study was to explore teachers’ 

perceptions about using DI strategies in the classroom, about the problems they encounter 
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trying to use new strategies presented in PD sessions, and about teachers’ ideas for 

improving PD sessions about DI. 

Definition of Terms 

According to Creswell (2018), in order to elucidate the language within a study, 

the researcher may provide definitions of terms. The following terms were used in this 

project study.  

Differentiated instruction:  Differentiated instruction is an instructional approach 

described as a student-centered teaching strategy that supports accommodations and 

modifications based on each student’s distinctive learning needs (Gaitas & Martins, 

2017). 

Instructional strategies:  Instructional strategies are the methods used to teach 

students the academic standard and improve their overall performance (Khan et al., 

2016). 

Professional development: Training opportunities to support the overall growth 

and development of teachers and to improve teachers’ instructional practices so that their 

lesson will have a positive influence on student learning (Polly et al., 2018). 

Significance of the Study 

This study investigated middle school mathematics teachers’ perceptions about 

using professional development learning of DI strategies in the classroom, about the 

problems they may encounter trying to use new strategies after a training session, and 

about suggestions for improving the effectiveness of translating professional 

development into practice. Addressing the problem in this study is significant because it 
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may provide insight as to how teachers are currently differentiating instruction in their 

classrooms and explore possible PD sessions needed to support teachers with utilizing DI 

strategies. This study may also fill the gap in practice by identifying the difficulties 

teachers are having with implementing the strategies that are introduced in the PD 

sessions. This study may also provide suggestions of effective DI strategies that may 

support the faculty and staff with improving the overall PD instructional program.  

Tomlinson and Imbueau (2010) suggested that teachers are largely responsible for 

ensuring that their instruction meets the needs of their students. Teachers have a 

responsibility to adapt their instruction to meet each student’s differentiated 

developmental need at each of their varying learning levels (Suprayogi et al., 2017). 

Consequently, this study may help teachers gain a greater understanding of DI strategies 

and provide students with improved instruction to enhance student performance. When 

teachers utilize differentiated instructional strategies, they can transform their classrooms 

to student-centered and culturally responsive learning environments that benefit all 

students (Santamaria, 2009). Thus, this study may support social change by identifying 

successful DI strategies and providing a PD to present those strategies to teachers to 

support DI in mathematics classrooms. By understanding teachers’ perceptions about 

using and translating PD learning into practical application in classrooms, positive social 

change may result from improved DI practices of teachers and may contribute to an 

improvement in student performance. 



11 

 

Research Questions 

 The problem in this study was that mathematics teachers were struggling to 

implement DI strategies in mathematics lessons as presented in professional development 

PD meetings and as directed by school administrators. The purpose of this study was to 

explore teachers’ perceptions about using DI strategies in the classroom, about the 

problems they encounter trying to use new strategies presented in PD sessions, and about 

teachers’ ideas for improving PD sessions about DI. Merriam (2009) proposed that 

researchers should frequently follow their problem and purpose statements with research 

questions that will serve as a guide for their qualitative inquiry. In accordance with the 

research problem and purpose, this study addressed the following research questions:   

RQ1:  What are middle school teacher perceptions about implementing 

differentiated instructional strategies learned in a professional development 

workshop?  

RQ2:  What are middle school teacher perceptions about the challenges of 

implementing differentiated instructional strategies?  

RQ3:  What are middle school teacher ideas for improving professional 

development sessions about differentiated instructional strategies? 

Review of the Literature 

Conceptual Framework 

A conceptual framework is the underlying frame or structure for the study 

(Merriam, 2009). This study was guided by Tomlinson’s framework for differentiation. 

DI is an approach to teaching that is student-centered and used to engage students, based 
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on their varied interests, strengths, and weaknesses, to support how they learn best 

(Tomlinson, 2003). The framework of differentiation is important to the study because 

Tomlinson (2003) suggested that in order for instruction to be most effective, teachers 

must intentionally modify the learning content, process, product, or environment in 

response to students’ interests, readiness, and learning profiles. Tomlinson (2001) 

explained that there are four elements of differentiated instruction: (a) content—which is 

associated with what students need to know, (b) process—which is the activities that 

students will participate in to understand the content, (c) product—which incorporates the 

artifact that will demonstrate the student’s understanding, and (d) the learning 

environment—which involves the setting and circumstance for the assignment. 

Tomlinson’s framework for differentiation concludes that teachers who include these 

elements when developing their lessons have the potential to maximize student success.   

Furthermore, differentiation provides a frame of reference that connects the 

process of implementing effective instruction with student performance. Tomlinson’s 

framework for differentiation will be used to align the research questions with the 

research design and method of the study. By using Tomlinson’s framework for 

differentiation, I explored teachers’ perceptions about using DI strategies in the 

classroom, about the problems they encounter trying to use new strategies presented in 

PD sessions, and about teachers’ ideas for improving PD sessions about DI. 

Review of Broader Problem 

The purpose of this project study was to explore teachers’ perceptions about using 

DI strategies in the classroom, about the problems they encounter trying to use new 
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strategies presented in PD sessions, and about teachers’ ideas for improving PD sessions 

about DI. In this section, I reviewed current research on differentiated instruction. This 

literature review helped to build an understanding of the significance of the study. In this 

section, I investigated the challenges of implementing DI and discussed what was needed 

to help teachers overcome the challenges with implementing DI strategies learned in PD 

sessions. I reviewed articles that discussed the definitions of DI, the strategies for DI in 

mathematics, the challenges of implementing DI, and the potential barriers associated 

with PD sessions. Sources for the literature review were found in the Walden University 

Library resources using the ERIC, SAGE, and Thoreau multiple databases. The sources 

reviewed came from peer-reviewed literature published from 2001-2020. 

Differentiation Instruction  

Tomlinson (2004a) defined differentiation as “a learned way of thinking about 

being that honors and contributes to the uniqueness and possibilities of each person in the 

group, as it honors and contributes to the success of the whole” (p. 189). DI compels 

teachers to be aware of the curriculum and each student’s characteristics (Ismajli & 

Imami-Morina, 2018). DI not only focuses on their characteristics, but each student’s 

individual differences of interest, readiness level, and learning profile are targeted to seek 

ways to authentically engage them in their learning (Senturk & Sari, 2018). Tomlinson 

(2017) described differentiated instruction as supporting students with various teaching 

strategies to produce optimal learning experiences. Suprayogi et al. (2017) proposed that 

DI is an approach that copes with the diversity, adopts teaching strategies, invokes 

learning activities, monitors student needs, and pursues learning outcomes. Senturk and 
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Sari suggested, “Differentiated instruction centralizes students and contributes to self-

improvement and realization in the direction of individual characteristics of each student” 

(p. 201). DI is a teacher’s instructional plan for meeting the diverse needs of students in 

the classroom while focusing on the needs and interests of students through choice 

(Goddard et al., 2015). Teachers can differentiate their instruction by making the 

connections between the students’ interest and experiences, and the academic curriculum 

(Haymon & Wilson, 2020). This will support the basic principles of DI and solidify 

teachers’ efforts in meeting the diverse needs of the student. 

Differentiation can be implemented by content, process, product, and 

environment.  Each of these elements are interrelated and can be adjusted according to a 

student’s readiness, interest, and learning profile (Fitzgerald, 2016; Lang, 2019; 

Tomlinson, 2017). Content is based on what students learn, while process focuses on how 

students making sense of the information given, and product emphasizes how students 

showcase what they have learned (Tomlinson, 2017). Differentiating by content is when 

teachers focus on the most relevant concepts while increasing the rigor of learning.  

Typically, content is based on the academic standards that are set forth by the school 

district. Teachers may strategically select what standards will be taught and what 

resource they will use to differentiate the content; however, what the student learns 

remains constant.  

Differentiating by process refers to the activities that are created to help students 

understand the concepts being taught (Tomlinson, 2017). Teachers may give students 

options for learning the assigned concept (Stone, 2018). For example, in a mathematics 
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classroom, some students may use manipulatives or hands-on activities to understand a 

problem while other students may use the math concept to solve real-world problems 

(Stone, 2018). Differentiating by process supports using tiered activities to provide 

support to students based on their individual interest and learning styles (Taylor, 2015). 

Tiered activities are utilized to ensure that students are evaluated on the same skill but are 

assessed on different target levels.    

Differentiating by product is based on the culminating outcome of the learning 

experience. It provides students with a choice in how they showcase their learning and 

understanding of the academic standard (Taylor, 2015). For example, some students may 

write an essay or give an oral presentation while others may conduct a lab, prepare a 

report, make a video, or play a game to showcase their understanding of a given topic 

(Pourdana & Rad, 2017). Any one of these choices can be used do differentiate the varied 

target levels (Taylor, 2015). Differentiating product allows students to demonstrate what 

they know about the content they are learning. 

Differentiating by environment allows for teachers to provide a classroom where 

students can work individually or collaboratively. Teachers can create a learning 

environment where students can move freely in a user-friendly environment based on 

their specific needs (Pourdana & Rad, 2017).  A differentiated classroom provides an 

opportunity for teachers to create a physical environment that is free from distractions, 

has available space, adequate lighting, and is conducive to learning (Aljaser, 2019). 

Contrarily, an inadequate classroom environment can lead student to becoming inactive, 

lazy, and unmotivated (Aljaser, 2019). By applying differentiating instruction to the 
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content, process, product, and/or environment teachers have an opportunity to cultivate 

the learning experiences for their students.    

In addition, differentiated instruction is designed in response to a students’ 

interests, readiness, and learning profiles (Flannagan, 2019). A teacher who responds to a 

student’s interest is able to take the curriculum and deliver instruction based on what the 

student loves to do, which provides the teacher an opportunity to capitalize on what 

motivates a student to expand their depth of knowledge (Loeser, 2018). Likewise, when a 

teacher responds to a student’s readiness the teacher is able to gauge the student’s 

understanding of a topic and match the learning task to the student’s actual skill level to 

support the process of continual learning (Kaplan, 2019). Readiness is a student’s 

knowledge, skill, and overall understanding of a given topic or concept (Tomlinson, 

2003). A student’s readiness determines whether he or she will need additional 

instruction, or whether a student is ready to move on to new a topic (Tomlinson, 2017).  

When teachers know their student’s readiness, they are able to provide opportunities for 

remediation and/ or enrichment based on each student’s identified achievement level 

(Prast et al., 2015).  

The learning profile refers to the learning style, intelligence preference, gender 

and culture that influences a student’s way of thinking (Loeser, 2018). Identifying the 

student’s learning style enables the teacher to identify how the student learns (Malacapay, 

2019).  It provides the teacher an opportunity to have a clear perspective of how they 

should differentiate their teaching strategies to meet the specific needs of their students 

(Malacapay, 2019). Conversely, Gardner’s (1983) research regarding multiple 
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intelligences helps to differentiate according to differences in how students learn.  Aftab 

(2015) reported that there are eight intelligences that were identified by Howard Gardner 

which include: (a) verbal/linguistic, (b) logical/mathematical, (c) visual/spatial, (d) 

bodily/kinesthetic, (e) musical/rhythmical, (f) naturalist/environmental, (g) interpersonal, 

and (h) intrapersonal.  These eight intelligences give insight into the preferred way 

students learn and provide support to the concept of DI (Moosa & Shareefa, 2019). 

Although each student possesses a distinctive blend of these multiple intelligences, 

researchers suggest that few teachers readily use them when planning their lessons 

(Aftab, 2015).  

Strategies for Differentiated Instruction in Mathematics 

Differentiated instructional strategies are designed to support teachers in 

implementing effective instruction that caters to students with varied levels of readiness. 

Taylor (2015) suggested that when students are provided instruction at their level of 

readiness and when teachers use targeted instructional strategies, there is progress in 

student achievement. According to Ismajli and Imami-Morina (2018), “differentiated 

instruction through interactive strategies provides opportunities for transition from 

traditional knowledge acquisition to active learning process” (p.216). This transition can 

lead to a progression in student success. 

Students do learn and develop at differing levels; thus, teachers should use 

different strategies to be more effective (Ismajli & Imami- Morina, 2018). In a 

mathematics classroom, teachers must use multiple teaching strategies and 

representations to ensure the basic principles of DI are applied (Lai et al., 2020). 
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According to Baker and Harter (2015), mathematics teachers utilize DI strategies to guide 

students who struggle in their classes. Student-centered pacing, alternative forms of 

assessment, and teacher-scaffolding are necessary to differentiate mathematics instruction 

and provide support for individual students (Baker & Harter, 2015). Some specific 

strategies that have proven to be effective when implementing DI include tiered lessons, 

flexible grouping, small group instruction, student choice assignments, and stations 

(Loeser, 2018). These strategies provide teachers an opportunity to offer individualized 

instruction, observe students’ engagement with the selected resources and materials, 

assign informal and formal assessments to assess students’ strengths and weaknesses, and 

to design assignments for enrichment and/or remediation (Shepherd & Acosta-Tello, 

2015). 

Tiered lessons can be utilized to ensure effective implementation of DI. Tiering 

lessons is a process in which teachers adjust learning tasks to meet their student's level of 

readiness (Flannagan, 2019). Tiered lessons address the academic standard but offers 

students differing degrees of difficulty to guide them through their individualized levels 

of learning (Pourdana & Rad, 2017). Using tiered lessons can ensure that students with 

different academic needs can work on the same skills but at different levels of complexity 

(Wu & Chang, 2015). Students may be in one tier for one lesson but in another tier for a 

different lesson. 

Another approach to implementing DI is by using flexible grouping where 

students are divided into groups based on their strengths and/or weaknesses (McKeen, 

2019). Unlike traditional grouping practices where students get stuck in either a high 
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performing or low performing group (Loeser, 2018), flexible groups are usually changed 

based on the current data and students are reassigned to different groups based on their 

assessed growth or individual student interests (Benders & Craft, 2016). Flexible groups 

can also be assigned according to students’ interests, readiness, and learning environment 

(Harshbarger, 2019). Flexible grouping provides an opportunity for like-minded peers to 

work together to complete learning tasks based on the current assessment data (Riley, 

2016). These flexible groups often times offer teachers more flexibility to utilize 

instructional strategies and tailor their instruction to meet the specific needs of their 

students (McKeen, 2019). Teachers are able to adapt the amount of instruction, the 

content of instruction, and the type of tasks the students are instructed to complete (Prast 

et al., 2015). Flexible groups motivate students to work together by providing students 

various opportunities to work with different people throughout the year (Loeser, 2018). 

Students can also be assigned roles in flexible groups to help ensure students are 

progressing through the assigned learning task and to ensure all students are actively 

participating (Riley, 2016).     

Small group instruction can be an effective way to implement DI (Cook, 2008).  

Small group instruction provides an opportunity for teachers to work closely with a small 

group of students to provide increased opportunities to practice skills and to help them 

meet the academic standards (Freeman-Green et al., 2018). Small groups consist of fewer 

than five students and supports a reduced teacher-student ratio to encourage student 

participation (Wilson et al., 2012). While the teacher is working with this small group of 

students, the other students who may be more advanced in the subject matter can work 
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independently on another assignment. According to Loeser (2018), "Students who are not 

quite ready to learn a given concept may need more one-on-one time with a teacher, more 

deliberate step-by-step instructions, varied activities and final products requiring different 

skill sets, and more opportunities for direct instruction” (p.2). Hence, small group 

instruction provides opportunities for teachers to observe their students, modify the direct 

instruction, clarify any misconceptions, and determined the specific needs of each student 

in the group (Wilson et al., 2012). Small group instruction provides this opportunity 

while encouraging other students to progress in their learning. 

Another way to implement DI is by using student choice assignments. These 

assignments provide students with various options to showcase their understanding of the 

academic standard. Students are encouraged to make choices based on their interests, 

readiness, and learning style. Teachers can provide students with a choice in the strategy 

they use to solve problems, the order in which they choose to complete their assignments, 

the format in which their work is presented, the topics that are addressed in the 

assignment, and the way in which they decide to complete their work (Netcoh, 2017). 

When students are provided with an opportunity to choose their mode of learning, 

students feel invested in their learning and are more likely to make meaningful 

connections (Loeser, 2018).  

Lastly, stations are another way to implement DI. Stations are often utilized when 

teachers prepare material for student to work on related to standards within the 

curriculums. Often times, students rotate to different locations in the classroom to 

complete assignments that serve as practice, remediation, and/or enrichment. Stations 
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could include the use of manipulatives, computerized games, hands-on activities, or a 

teacher-led station where student get specialized assistance (Perry, 2019). Accordingly, 

stations are an effective way to implement DI because it provides a balance between 

student choice and teacher choice (Loeser, 2018). By utilizing stations, teachers are able 

to be more intentional in designing tasks that meet the needs of their students.  

Challenges of Implementing Differentiated Instruction   

DI has become more important as the United States has become more diverse and 

students are widely varied (Hartwig & Schwabe, 2018; Morgan, 2014). Consequently, 

there is a need for teachers to adjust their teaching practice to accommodate the diversity 

in student populations (Hartwig & Schwabe, 2018). Understanding how to adapt 

instruction and teacher practices to meet the diverse needs of all students can be 

challenging (Smets, 2019). These challenges are often discussed when implementing DI 

in the classroom (Siam & Al-Natour, 2016). Some of these challenges include 

unfamiliarity of student characteristics, a deficiency in teacher knowledge, inadequate 

planning time, lack of learning resources and educational equipment, and weak 

administrative support (Aldossari, 2018; Siam & Al-Natour, 2016; Smets, 2019; 

Suprayogi et al., 2017). Considering the challenges in implementing DI can provide a 

clear picture of the struggle teachers face and provide a framework for improving the 

implementation of DI strategies.  

Effectively implementing DI requires teachers to invest a considerable amount of 

time to identifying their student’s individual characteristics (Smets, 2019). Highlighting 

the student’s abilities and individual characteristics compels teachers to know their 
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students and implement DI based on what motivates their students to learn (Morgan, 

2014). Teachers who do not know the individual characteristics or their students and do 

not understand differentiation struggle with implementing DI (Dixon et al., 2014). In 

order to effectively implement DI, teachers should be aware of their students’ 

characteristics and abilities and familiarize themselves with the academic curriculum 

(Ismajli & Imami-Morina, 2018). Teachers should identify their student’s individual 

characteristics and learning profile and apply their finding to their instructional practices 

of DI (Wu & Chang, 2015). In a study conducted by Smets (2019), “Teachers were often 

unfamiliar with individual students’ characteristics, and unclear on which students would 

be categorised as well-performing” (p. 25). In another study, teachers found it difficult to 

implement DI that supported the individual characteristics of their students because they 

had to create lesson plans that met the tailored needs of each student (Aftab, 2015).   

There is a strong correlation between teacher knowledge and effective 

implementation of DI (Moosa & Shareefa, 2019). Understanding strategies that support 

DI by content, process, product, and environment requires a higher level of instructional 

pedagogy. The lack of teacher knowledge oftentimes bears an inconsistent use of DI 

(Moosa & Shareefa, 2019). There is a disconnect between the teachers’ understanding of 

DI and the implementation of DI (Suprayogi et al., 2017). Conversely, teachers who 

possess pedagogical knowledge must also have opportunities to practice DI in their 

classroom (Moosa & Shareefa, 2019).  According to research, many of the teachers 

struggle when incorporating DI in their teaching practice (Smets, 2019). Ismajli & 

Imami-Morina (2018) affirmed, “Instructors do not have sufficient knowledge regarding 
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differentiated instruction to be able to implement it successfully in the classroom” (p 

216). Lunsford and Treadwell (2016) confirmed that part of the challenge is that 

educators have not been taught about DI as a teaching philosophy and are not familiar 

with the approach. Moosa and Shareefa (2019) proposed that teachers’ lack of 

understanding of DI causes them to be hesitant in utilizing the strategies. Although many 

teachers understand that DI responds to the learning differences of students, some 

teachers pose concerns in the applicability of DI in practice (Kaplan, 2019). 

Implementing DI requires teachers to have adequate time to plan, find, and collect 

materials and resources (Lunsford & Treadwell, 2016). Sufficient time is a challenge that 

affects the teachers’ ability to plan, assess, and reteach (Shepherd & Acosta-Tello, 2015).  

According to Aftab (2015) a shortage of time dedicated to content planning is one 

obstacle teachers face when implementing DI strategies. This obstacle makes it difficult 

to plan, design, and deliver lessons that support tailored instruction for students (Aftab, 

2015). 

Overcoming Barriers to Professional Development Effectiveness 

According to researchers, teachers need to be educated on instructional strategies 

to expand their content knowledge and stay abreast on current pedagogical and research 

practices (Brigandi et al., 2019).  However, there are potential barriers to PD that can 

impede teachers’ instructional practice and professional growth. Kaur and Debel (2019) 

suggested barriers to PD can be attributed to the inadequate competencies and skill gaps 

of teachers, the prevalence of conventional pedagogical teaching practices, and the 

overall attitude of teachers. Some other potential barriers include accessibility to quality 
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PD, allocated time for PD, teacher motivation to participate in PD, and financial 

constraints associated with PD (Badri, et al., 2016; Kaur & Debel, 2019; Powell & 

Bodur, 2019;). In addition, Garcia, Weiss, and the Economic Policy Institute (2019) 

proposed that one of the barriers to PD is that teachers feel unprepared due to the lack of 

training associated with the subjects that they teach. There is limited accessibility to 

content specific training in lesson plan development which can lead to a teachers’ 

professional unpreparedness (Ismajli &Imami-Morina, 2018). Garcia et al. (2019) 

suggested that teachers are not receiving the support necessary to translate their PD 

learning into effective teacher practice. According to Suprayogi et al. (2017) “content of 

PD should be matched to the current context of a teacher's classroom reality” (p. 294) to 

ensure that the ideas from the PD are implemented in the classroom. Powell and Bodur 

(2019) proposed that the lack of opportunities for ongoing and follow-up PD proves to be 

a continued obstacle for teacher preparation. Teachers typically need to meet on a weekly 

or biweekly basis to develop lesson plans that ensure that the content curriculum is 

covered, and each of their students’ misconceptions are addressed (Akiba & Wilkinson, 

2016).  By incorporating an ongoing and consistent PD schedule, schools can potentially 

mitigate gaps in teacher skills and instructional knowledge (Brigandi et al., 2019). Thus, 

a shift from a traditional to an unconventional approach is needed to further inform 

teacher practice and build teachers’ professional capacity (Akiba & Wilkinson, 2016). 

Another barrier to PD is the lack of time allotted for collaboration. Kaur and 

Debel (2019) affirmed that PD through teacher collaboration broadens a teacher’s 

pedagogic knowledge to effectively implement various instructional strategies. However, 
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according to researchers, barriers such as time, working situations, lack of collaborative 

PD sessions, and personal issues can hamper collaboration and teacher practice (Kaur & 

Debel, 2019). Collaboration involves a long-term commitment which requires teacher 

availability and an increased level of participation in the PD (Badri, et al., 2016). 

Nonetheless, a teacher’s willingness and availability to participate in PD sessions can be 

hindered due to the lack of structured time centered around teacher learning (Cooc, 

2019). Researchers suggested that one of the most significant challenges to participating 

in PD is finding the time within the teachers’ work schedule to collaborate and share 

ideas with their colleagues (Badri, et al., 2016; Smith & Robinson, 2020). Akiba and 

Wilkinson (2016) affirmed that time set aside to provide teachers with an opportunity to 

collectively explore the curriculum is not commonly available in a teachers’ work 

schedule because of their substantial workload.  Hence, teachers are not provided the 

necessary time they need to prepare and practice what they have learned in PD (Garcia et 

al., 2019).   

According to Akiba and Wilkinson (2016), it is essential that extra funding is 

allocated for teacher substitutes or teacher pay to give teachers the time needed to 

collectively and collaboratively engage in a PD models that supports continuous learning 

of the curriculum. Some researchers proposed utilizing an interdisciplinary PD model by 

providing collaborative planning time to produce modeled lessons, evidence-based 

practices, and discipline-specific curriculum (Hubbard et al., 2020). Another PD model 

suggested to support collaboration is a professional learning community (PLC).  In a 

PLC, teachers are provided the time to work collaboratively on a collective purpose and 
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to achieve a common goal of student growth and development (Hubbard et al., 2020). In 

both PD models, teachers work schedule may need to be modified to ensure that teachers 

have adequate time and collaborative support. 

Moreover, the lack of funding for travel, equipment, and literature can be a 

problem within school systems (Ward & Mars, 2020).  Funding cost associated with PD 

can also consists of paid working time, substitutes for teacher coverage, conference 

registration fees, and teacher incentives and stipends. (Badri et al., 2016).  However, 

when there is a lack of funding and teacher incentives are not available, there are greater 

chances for teachers to feel overburdened with the extra hours they have to devote to PD 

which can adversely affect their motivation to participate in the PD sessions (Akiba & 

Wilkinson, 2016). In addition, some PD sessions require advance registration that may 

not be fully covered (Ward & Mars, 2020). These registration fees are oftentimes 

allocated to the teacher, and some teachers are not willing or able to incur these expenses 

(Ward & Mars, 2020). According to Garcia et al., (2019) “although four in five teachers 

have scheduled time in their contracts for professional development, only half (50.9 

percent) of teachers have released time from teaching to participate in professional 

development, less than a third are reimbursed for conferences or workshop fees (28.2 

percent) or receive a stipend for activities that take place outside regular work hours (27.3 

percent), and only one in 10 teachers (9.4 percent) receives full or partial reimbursement 

of college tuition” (p. 16). The lack of funding can adversely affect teacher’s opportunity 

to receive stipends for PD activities, reimbursements for travel and conference expense, 
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and credits towards certifications and advancement in their professional growth (Garcia 

et al., 2019).  

Since schools have limited resources, alternative means for ensuring the growth of 

teacher practice is essential (Nelson & Bohanon, 2019). Thus, researchers have expressed 

the benefits of involving instructional coaches or teacher-leaders to share their knowledge 

as facilitators of PD sessions (Akiba & Wilkinson, 2016) rather than outsourcing this 

expense or paying for travel. Utilizing instructional coaches as teacher leaders to provide 

feedback, research-based strategies, and high-quality resource materials can provide 

opportunities to improve teachers’ professional knowledge and development in their 

pedagogical teaching practices (Akiba & Wilkinson, 2016). In addition, utilizing online 

PD has presented itself as a benefit to providing instructional support. With online PD, an 

expert facilitator can support teacher and interact with them in a more timely and 

consistent manner as well as provide each teacher with the individualized support in a 

more cost-effective learning experience (Nelson & Bohanon, 2019). Hence, instructional 

coaches can be a valuable resource for facilitating online PD and provide support for 

teacher growth and development. Equally, both facets of utilizing instructional coaches 

and online PD can serve to be beneficial and cost-effective. 

Implications 

This project could have a positive impact because developing a PD plan based on 

the data collected from the study can possibly help teachers overcome the challenges, 

they face with implementing DI. According to Lang (2019), previous research suggested 

that some of the challenges that teachers face include lack of PD and administrative 
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support, time constraints, classroom management, equity in grading practices, 

instructional curriculum, teacher resistance to change, and misconceptions of DI 

strategies (p. 30). Ismajli and Imami-Morina (2018) proposed, “the main reason that 

differentiated instruction is not implemented efficaciously is instructors’ professional 

unpreparedness, lack of adequate conditions that school offers as well as the great 

number of learners in classes, especially in public schools” (p. 216). Acknowledging the 

challenges associated with effectively implementing DI could lead to solutions for 

teachers to overcome these challenges (Tobin & Tippett, 2014). By exploring teacher 

perceptions and identifying the specific challenges, a PD plan can be developed to help 

schools establish professional learning communities where teachers create model lesson 

that incorporate varied DI strategies. This PD plan can be developed for teachers based 

on the data collected in this project study. The social change that could happen based on 

the findings in this study is that teachers will create lessons that foster a personalized, 

motivating, and engaging learning experience which could result in improved student 

performance. 

Summary 

Exploring teachers’ perceptions about using DI strategies in the classroom, about 

the problems they encounter trying to use new strategies presented in PD sessions, and 

about teachers’ ideas for improving PD sessions about DI is the basis for this study. This 

qualitative study explored teacher perceptions on implementing DI and about ideas that 

support teachers in effectively using DI strategies in mathematics classrooms. By 

understanding the support teachers need, administrators can assist in improving the level 
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of training and PD teachers receive, which can ultimately lead to improving student 

performance and content mastery.  

Section 2 included the research design and methodology that I followed to 

conduct this project study. Section 2 discussed the qualitative research design and 

approach, the participants, the data collection, and data analysis. 
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Section 2: The Methodology 

This project study was designed to explore teachers’ perceptions about using DI 

strategies in the classroom, about the problems they encounter trying to use new 

strategies presented in PD sessions, and about teachers’ ideas for improving PD sessions 

about DI. In the methodology section, I described the research design and approach, 

selection of the participants, data collection methods, and the data analysis process for 

this study. The nature of this study was a basic qualitative design. Qualitative researchers 

explore participants’ beliefs and perceptions, and the researcher gathers those beliefs and 

perceptions for analysis (Creswell, 2013). In qualitative research, the goal is to obtain a 

detailed understanding of a problem or phenomenon (Creswell, 2012). The research 

questions that guided this study were as follows:  

RQ1:  What are middle school teacher perceptions about implementing 

differentiated instructional strategies learned in a professional development 

workshop?  

RQ2:  What are middle school teacher perceptions about the challenges of 

implementing differentiated instructional strategies?  

RQ3:  What are middle school teacher ideas for improving professional 

development sessions about differentiated instructional strategies? 

Research Design and Approach  

One of the goals of a qualitative research study is to examine the experiences of 

individuals in a specific setting (Lodico et al., 2010).  The premise supports the purpose 

of this study. Merriam and Tisdell (2016) identified four key characteristics of qualitative 
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studies: (a) they are focused on understanding, (b) the researcher is the primary 

instrument, (c) they use an inductive process, and (d) they involve gathering rich 

descriptions. This study incorporated all four characteristics.  

I chose the basic qualitative design because I conducted an in-depth investigation 

of a single group of participants by collecting data from individual interviews. This 

allowed participants to share their perceptions and thoughts about implementing DI 

strategies. In a basic qualitative design, researchers explore the experiences and 

perspectives of the participants in the study (Merriam, 2002). Basic qualitative designs do 

not focus on developing a theory from the findings; but aims to identify the recurring 

patterns or themes in the study (Merriam, 2002). In a basic qualitative design there is no 

bounded system, and one data collection method can be used to understand the 

participants’ responses and address the problem in the study (Merriam, 2002).   

Justification for the Design 

Selecting the appropriate qualitative design required that I understand the 

different qualitative research designs; therefore, it was necessary to research the varied 

possibilities. Grounded theory, ethnography, and narrative designs are not suitable for 

this study.  In the grounded theory design, there is a focus on developing a theory from 

the data (Creswell & Creswell, 2018). I chose not to use grounded theory for this study 

because the goal is not to develop a theory involving teachers and their use of DI 

strategies in the mathematics classroom. The ethnographic design was not chosen 

because the study does not focus on a particular culture over a specific period of time 

(Lodico et al., 2010). According to Creswell (2012), an ethnography design focuses on 
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making an interpretation of beliefs, values, behaviors and immersion within the culture; 

thus, this design was excluded from my research. Lastly, the narrative approach is 

suitable for understanding the stories about the lives of the participants in their own 

words (Lodico et al., 2010). Since this study does not reflect stories of the participants, 

the narrative design was not employed. In a basic qualitative design, the researcher 

interprets the participants’ perceptions and experiences to address a problem in the field 

of practice (Merriam, 2002). The basic qualitative design supported the exploration of 

teachers' thoughts and perceptions about using DI strategies in the classroom. Merriam 

(2002) affirmed that a basic qualitative design would be appropriate when the researcher 

seeks to “discover and understand a phenomenon, a process, or the perspectives and 

worldviews of the people involved” (p. 11) in the research study. After reviewing the 

various qualitative research designs, I chose the basic qualitative design because the 

format aligns with my plan for data collection.   

Participants  

Criteria for Selecting Participants 

Prior to selecting study participants, I obtained approval from the Walden 

University Institutional Review Board (IRB) to ensure my research design adhered to 

U.S. federal regulations and the ethical standards presented by the university. To obtain 

approval, I applied to IRB at Walden University and the local school district in the study. 

The application consisted of an overview of the process for data collection and the 

informed consent that was provided to the participants. The purpose of the study, 
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procedures, risks and benefits of the study, contact information, and informed consent 

was included in the form. 

The population for this study consisted of teachers from a local middle school that 

is located in a southeastern suburban community. I identified potential participants in the 

study using purposeful sampling. Maxwell (2013) proposed that a purposeful sampling 

emphasizes a selection of participants based on multiple criteria. Lodico et al. (2010) 

asserted, “a purposeful sampling is a procedure where the researcher identifies key 

informants: persons who have some specific knowledge about the topic being 

investigated” (p.140). Thus, a purposeful sampling allowed the selection of teachers who 

met the following criteria: (a) teachers must be certified to teach mathematics in middle 

school (b) teachers must have 2 or more years of teaching experience. Teachers 

acknowledged they met the above criteria by self-selecting and confirming their 

participation via email. For this study, there were 17 teachers who could be potential 

participants; eight teachers participated in the study. According to Leedy and Ormond 

(2015), purposeful sampling assures that there is an appropriate representation for the 

overall population. Hence, a sample size of eight to 12 is a sufficient representation to 

gather teachers’ perceptions to reach the point of data saturation.  

Procedures for Gaining Access to Participants 

According to Lodico et al. (2010), it is important to determine the process for 

obtaining approval to conduct the study. To gain access to potential participants, I sought 

the approval of the Walden IRB. I also completed an application to the Department of 

Research, Data, and Evaluation for the school district in the study. Once I received 
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approval from the school district, I secured approval from the principal and provided the 

principal with a letter from the district. Once the IRB, the designee from the school 

district, and the principal provided approvals, the potential participants were invited via 

email to participate in the study. The email included the informed consent to give ethical 

consideration for the study. The informed consent stipulated participants’ rights to 

withdraw from the research study at any time, and protection of their confidentiality 

throughout the study. To begin the process of gaining access to potential participants, I 

executed the following: 

1. Obtained school email addresses for teachers from the school website.   

2. Sent an invitation and informed consent to potential participants at their 

school email addresses to participate in the study. The email included the 

purpose of the study, the participant’s role, and the benefits of participating in 

the study. I also ensured that potential participants knew they did not have to 

participate in this study, but their time was appreciated. The invitation also 

stated that participants could stop participating at any time.  

3. Teachers who expressed their interest in participating in the study were 

directed to reply and provide their personal email address. Teachers who 

confirmed were sent the consent form to their personal email address and 

asked to respond using the words respond with the words “I consent”. 

Participants used their personal email address for further communication 

throughout the study. 
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4. The first 8 teachers who responded to the email invitation were noted as 

participants in the study. 

5. Once the participants were confirmed, I contacted each of the participants who 

respond to the email invitation, and I began scheduling interviews. 

Researcher-Participant Working Relationship 

A researcher-participant working relationship was established between each 

participant and me by scheduling each interview at a date, time and place agreed upon 

with each participant. Accordingly, scheduled interviews did not interfere with 

participants’ classroom instructional time and took place via Zoom. An audio recording 

was made of each interview. I reminded participants that the informed consent stipulates 

their rights to withdraw from the research study at any time as well as to have their 

identities kept confidential throughout the study. Participants in the study were not 

identified by their name, rather by a numerical code. This was done to ensure the privacy 

and confidentially of the participants in the study.  

I established a cordial researcher-participant working relationship with each of the 

participants as educators in the same school district and ensured they felt at ease with 

answering the interview questions. At the start of the interview, I eased them into the 

interview by reassuring them that I would protect their identities in the study, by 

reminding them that I was available to assist them throughout the study, and by engaging 

them in a brief ice-breaker activity using a personalized open-ended question. According 

to Merriam and Tisdell (2016), taking a respectful, nonjudgmental, and nonthreatening 

approach is essential to conducting effective interviews. Thus, I informed the participants 
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that as the researcher, I would monitor the interviewing environment and create an 

atmosphere where participants could feel free to express their thoughts and opinions and 

feel confident that they would not be judged while participating in the study.   

Protection of Participants  

The protection of the participants in the study was vital to the research. According 

to Lodico et al., (2010), ethical considerations are established to protect the rights of the 

participants in the study. Thus, to ensure research ethics were established, I confirmed 

that the participants had read the informed consent form. The informed consent included 

(a) the purpose for the research, (b) detailed description of the study (c) potential risk and 

benefits, (d) outlined procedures, and (e) privacy information. Additionally, I informed 

participants that their names would be kept confidential and participants could choose to 

disclose experiences during the interviewing process that they feel were pertinent to the 

study. I used a numerical code to identify participants in the study to ensure 

confidentiality. I will secure all data in locked filing cabinet for 5 years from the day of 

the completion of the study. I informed participants that after the 5 years have passed, I 

will destroy documents, flash-drives, interview transcripts, and audio recordings related 

to the research. 

Data Collection 

The qualitative data collection instrument that I used is face-to-face interviews 

using the Zoom platform.  The interviews explored the participants’ perceptions about 

using DI strategies in the classroom, about the problems they encounter trying to use new 

strategies presented in PD sessions, and about their ideas for improving PD sessions 
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about DI. According to Merriam and Tisdell (2016), interviews can be used to collect 

data from a wide range of participants with varying viewpoints so that the researcher can 

gain an in-depth understanding of the perceptions of the participants in the study. 

Moreover, to further examine participants’ individual perceptions on DI, I employed 

face-to-face interviews as the best qualitative method for collecting data. Once I received 

approvals from the IRB and the school district director for the Department of Research, 

Data, and Evaluation and signed informed consent form from the participants, I began 

collecting the data.   

Semistructured Interviews 

Interviews can be utilized to collect data for a wide range of ideas (Merriam & 

Tisdell, 2016). I conducted 8 semi-structured interviews of guided and open-ended 

questions to promote a conversational atmosphere. According to Merriam (2009), semi-

structured interviews allow the researcher an opportunity to explore the problem and 

employ questions that allow participants to explain their answers. The interviews were 

scheduled after classroom instructional hours, and I arranged the date, time, and location 

for the sessions with each participant. In the event that there was a scheduling conflict, 

participants were instructed to email me to reschedule. The interviews took place via an 

online video conferencing tool; each interview lasted approximately 45-60 minutes. 

According to Merriam and Tisdell (2016), the Internet has increased the ways in which 

we can collect data. Online forums such as Skype can be used synchronously to include a 

video component for face-to-face interviews (Merriam & Tisdell, 2016). To collect 

meaningful data, I created an interview protocol and interview questions (see Appendix 
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D). The interview questions assured that the research questions were addressed. At the 

start of the interview for the research study, I assured participants of confidentiality and 

remind them that their responses are voluntary. I addressed any concerns participants 

may have had and provide opportunities for questions to be asked throughout the 

interview.  

Recording the interactions that occur in an interview and reviewing that data at a 

later date can prove to be useful to the researcher (Lodico et al., 2010). Merriam and 

Tisdell (2016), propose that this is the most common practice to ensure that “everything 

said is preserved for analysis” (p. 131). Each interview was recorded using an electronic 

audio recording device, and fieldnotes were taken to ensure the accuracy of the data. For 

video conferencing interviewing, I used the internal audio recording mechanism within 

the platform. Throughout the interviews, I asked questions that encouraged conversations 

and created an atmosphere where participants could freely share their perceptions about 

using DI strategies in the classroom, about the problems they encounter trying to use new 

strategies presented in PD sessions, and about their ideas for improving district operated 

PD sessions about DI. Merriam (2009) advised that questions posed should be clear and 

unbiased and that the researcher should avoid using convoluted words. Questions 1 

through 3 addressed RQ1; questions 4 through 6 addressed RQ2; and questions 7 through 

9 addressed RQ3. The face-to-face semi-structured interviews allowed participants an 

opportunity to address the interview questions and provide qualitative data that was used 

to answer the research questions. 

Interview protocol. The interviews in this qualitative study were semi-structured 
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to provide open dialogue about the perceptions of teachers using DI in the classroom. The 

semi-structured interview consisted of 9 questions and addressed the research questions 

outlined in the study. The interview protocol (see Appendix D) contained my welcome 

statement and the interview questions that were used during each interview. Although, I 

recorded each interview, I kept a reflective journal to document each participant non-

verbal responses that could not be captured through an audio recording. At the start of 

each interview, I reminded the participants of the purpose of the study.  

According to Creswell (2014), the interview protocol needs to also include 

icebreaker questions, research questions, and probing questions to provide the 

participants an opportunity to explain their ideas. The interview protocol was divided into 

three sections: implementing DI, challenges of DI, and improving PD. The first section 

focused on the middle school teacher perceptions about implementing DI strategies 

learned in a PD workshop. This section aimed to shed light on the participants’ 

experiences with utilizing DI strategies. I asked questions about the current DI strategies 

they are using and the experiences they have encountered in their classrooms. The second 

section focused on the challenges that middle school teachers face when implementing DI 

in the classroom. I asked the participants questions about the challenges they have faced 

with incorporating DI strategies in the classroom. The final section addressed middle 

school teacher ideas for improving PD sessions about DI. This section focused on PD that 

has been beneficial to effectively incorporating DI, and possible suggestions for further 

training. At the close of the interview, I thanked each participant for allowing me time to 
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speak with them. A summary of my initial findings was sent to each participant to review 

for accuracy.   

Keeping Track of Data  

I created an organized system to keep track of the data I collected and my 

emerging understandings. All Microsoft Word documents were kept in a folder on my 

personal computer with a password protection, and hard copies have been stored in a 

locked cabinet. A reflective journal was utilized to document and monitor my personal 

reactions to what I discovered through my research. According to Merriam (2009), 

researchers often record their experiences including questions, thoughts, ideas, and 

answers to any questions that may arise during the research process. I used the 

transcribed interview and reflective journal throughout the research to assist me with 

searching for patterns and themes in the study.   

Role of the Researcher 

Researchers must determine the degree of involvement that they will have with 

participants (Lodico et al., 2010). My role in this study was to function as the interviewer, 

data collector, and data analyst. According to Merriam (2009), the researcher is highly 

involved in the research. Hence, my role was to collect, decode, analyze, and report the 

findings of the study. I am currently an academic coach who has served as educator 

within the local school district for a total of 17 years. As an academic coach, I facilitate 

professional development for teachers by sharing instructional strategies to support 

student learning. I am employed in the school district that served as the setting for the 

study, and I am a colleague of the participants. I have developed a professional and 
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personal relationship with some of the teachers working in the district of the study. As an 

academic coach I do not hold any supervisory position over the teachers; however, I do 

have first-hand knowledge and experience with some of the teachers who implement DI. 

Because of this role, there could be potential biases; however, it is my goal to remain 

objective and receptive to the data. Merriam (2009) affirms, “rather than trying to 

eliminate these biases or “subjectivities,” (p. 15) it is important to identify them and 

monitor them as to how they may be shaping the collection and interpretation of data. 

According to Lodico et al., (2010), it is important for a qualitative researcher to manage 

researcher bias so that participants in the study are not influenced. Thus, I managed  

research biases by allowing participants to volunteer for interviews and by using semi-

structured interviews to gain insight into the participants personal opinions and 

viewpoints.  

To minimize biases, I stayed aware of sources of biases. I made myself aware of 

biases by answering my interview questions prior to conducting the interviews. I also 

asked open-ended interview questions and remained neutral throughout all interview 

sessions. Merriam (2009) proposed that it is important for the researcher to remain 

neutral, and refrain from imposing their personal beliefs and opinions to ensure that the 

participants have an opportunity to share their honest responses to the research questions. 

I reminded participants that their responses are confidential, and their identities would be 

notated by a numerical code. I approached the questioning in the interview session 

without any expectations of a particular outcome. I assured the participants that the 

purpose of the study was to explore teachers’ perceptions about using DI strategies in the 
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classroom, about the problems they encounter trying to use new strategies presented in 

PD sessions, and about teachers’ ideas for improving PD sessions about DI. 

Data Analysis Results  

Creswell (2014) advised that there are six steps for analyzing data in qualitative 

research. The six steps include: (1) collecting data, (2) preparing data for analysis by 

transcribing notes, (3) reading through data to get a general sense of the information, (4) 

coding data and assigning labels, (5) coding text for descriptions, and (6) coding text for 

themes. Data analysis is the process of interpreting the data and this analysis may occur 

simultaneously while other interviews are being conducted (Creswell, 2014). Data 

analysis “involves consolidating, reducing, and interpreting what people have said” and it 

is the “process of making meaning” of the data (Merriam & Tisdell, 2016, p. 202).  

To begin data analysis, I transcribed each interview from the audio recordings. 

Once the interviews were transcribed, I identified my initial findings.  I used a member 

checking process to engage participants in reviewing my initial findings and providing 

responses to the findings. Member checking ensures that the researcher has accurately 

recorded the participants thoughts and ideas (Merriam, 2014). According to Creswell 

(2014), member checking involves providing the participants an opportunity to review 

the initial findings and to provide feedback about my interpretation of the data. Candela 

(2019) suggested, “Member checking provides a way for the researcher to ensure the 

accurate portrayal of participant voices by allowing participants the opportunity to 

confirm or deny the accuracy and interpretations of data, thus adding credibility to the 

qualitative study” (p. 620). Hence, I provided each participant an opportunity to review 
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and consider my initial findings and to provide comment; however no adjustments were 

needed.  

Coding Process 

Coding is a process of organizing the data collected into chunks and categorizing 

the data to form codes (Creswell, 2014). According to Merriam and Tisdell (2016), 

“coding is nothing more than assigning some sort of shorthand designation to various 

aspects of your data so that you can easily retrieve specific pieces of the data” (p. 199).  

In qualitative studies, the researcher assigns code words or phrases to explain the 

emerging themes in the study. The open coding process provided an opportunity for me 

to uncover commonalities within the data collected. I used a highlighting system to code 

the interviews and created a table assigning coding to each theme. I read the transcripts 

from the interviews and assigned a single code to the words or phrases from the 

interviews. I looked for patterns within the data collected. I used colored highlighters to 

note similarities in phrases used by each participant. I organized the coded data into 

emerging themes and linked the repetitive sentences, words, and phrases to each of the 

research questions. According to Creswell, (2012), themes may vary in sequential 

arrangement from basic to complex. I categorized the highlighted statements and 

organized them according to the research questions. 

Research Accuracy and Credibility 

Trustworthiness in a qualitative study is based on whether the findings are 

credible, dependable, transferable, and confirmable. To help ensure the trustworthiness of 

the study, credibility was established. Lodico et al. (2010), suggested, “credibility refers 
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to whether the participants’ perceptions of the setting or events match up with the 

researcher’s portrayal of them in the research report” (p. 273). Creswell 

(2014), affirmed that credibility refers to the trustworthiness of the data collected and 

analyzed. Trustworthiness refers to the authenticity of the research and is achieved 

through member checking (Creswell, 2014). Member checking was used to validate the 

credibility of my study. Meriam and Tisdell (2016), suggested that member checking 

provides the researcher an opportunity to take the preliminary analysis back to the 

participants in the study to ensure that their true perspectives are accurately captured. It is 

a way for the participants to verify their responses and evaluate the accuracy and 

credibility of the initial findings. I gave each participant a copy of the initial findings to 

ensure their responses were not prejudiced by any biases (Lodico et al., 2010). By 

performing the process of member checking, I ensured that each participant had an 

opportunity to correct any misunderstanding prior to coding their responses. This 

minimized any inaccuracy in the findings and enhanced the credibility of the study.  

I also ensured that the thoughts and perceptions of the participants were 

accurately represented in the study by ensuring that the research were dependable and 

transferable. Dependability refers to the consistencies of the process used during data 

collection and analysis whereas transferability identifies the similarities of the research 

findings. Dependability is established when a research study can be repeated and the 

research findings would still be consistent. To establish dependability, I included a 

detailed description of my research process which would “show that, if the work were 
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repeated, in the same context, with the same methods and with the same participants, 

similar results would be obtained” (Shenton, 2004, p. 71).  

Transferability is established when research findings can be transferred to the 

readers’ own setting (Korstjens & Moser, 2018). To determine transferability, I included 

specific details and vivid terms to show trustworthiness. I increased the potential for 

transferability by presenting rich and detailed descriptions of the setting and the 

participant’s work experiences and perceptions.  

Confirmability was also established to assure accuracy and credibility.  

Confirmability was addressed in how I reflected on the data and connections were made 

during the coding process. According to Korstjens and Moser (2018), “as a qualitative 

researcher, you have to acknowledge the importance of being self-aware and reflexive 

about your own role in the process of collecting, analyzing and interpreting the data, and 

in the pre-conceived assumptions, you bring to your research” (p. 123). To strengthen 

confirmability, I used reflexivity during the research process by ensuring that the findings 

were grounded in data and based on participants’ responses and not any researcher biases 

(Korstjens & Moser, 2018).   

Discrepant Cases 

When conducting qualitative research, researchers should address the possibility 

of discrepant cases. The purpose of reporting discrepant cases is to ensure that the data 

are accurate and credible (Creswell, 2014). According to Merriam (2009), it is important 

to recognize that different viewpoints can provide discrepant information that are 

contradictory or may dispute your projected findings. I examined the data collected to 
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identify discrepant data. I reviewed the interviews to identify data that did not fit the 

emerging themes in the study. It is important to share contradictory information that is 

divergent to the thematic relationships to ensure the credibility of the research (Creswell, 

2014). I looked for any conflicting explanations in the interviews. Patton (2015) proposed 

exploring alternate findings that may diverging interpretations. Any discrepant cases 

would have been included in the research findings to give other researchers a full account 

of the participant’s responses and increase the trustworthiness of the study; however, 

there were no discrepancies reported.   

Findings 

The problem that prompted this study was that mathematics teachers at the local 

middle school were struggling to implement DI strategies in mathematics lessons as 

presented in PD meetings and as directed by school administrators. The purpose of this 

study was to explore teachers’ perceptions about using DI strategies in the classroom, 

about the problems they encounter trying to use new strategies presented in PD sessions, 

and about teachers’ ideas for improving PD sessions about DI. Eight participants were 

assigned a numerical code and were referred to by the assigned code in all interview 

documentation to ensure the privacy and confidentially of the participants in the study. 

Based on the analysis of the data, the participants believed that they were using 

differentiated instructional strategies to engage students, but they shared that insufficient 

time and resources, at times limits their options for differentiation. The participants also 

revealed that hands-on, modeled professional development specifically related to 

mathematics instruction is needed on a consistent basis.  
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In this section, the themes that I obtained from the collected data are reported and 

discussed. The following themes were derived from the one-on-one interview sessions: 

(a) Middle school mathematics teachers utilize differentiated instructional strategies 

based on student data (b) Middle school mathematics teachers face challenges with time, 

resources, diverse student needs, and student behavior when employing the various 

differentiated instructional strategies and (c) Middle school mathematics teachers desire 

to choose PDs that are hands-on, and that offer opportunities to observe modeled 

strategies that are specific to their content. The themes mentioned were derived from 

coding the collected data. Based on the analysis of the data, categories of data were 

discovered, and from those data categories, themes emerged from the participants’ 

statements that were aligned with the research questions in the study (see Table 2). 

Table 2 

Perceptions of Middle School Mathematics Teachers – Themes 

Categories of Data Themes 

Approaches to Differentiate Instruction 

• Learning Styles Inventories 

• Teacher Observations 

• Informal / Formal Assessments 

 

Middle school mathematics teachers utilize 

differentiated instructional strategies based on student 

data. 

Challenges/Barriers 

• Resources 

• Time 

• Student Behavior 

• Diverse Learning Needs 

Middle school mathematics teachers face challenges 

with time, resources, and student behavior when 

employing the various differentiated instructional 

strategies  
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Professional Development: 

• Math-Centered PD 

• Hands-On 

• Modeled PD 

• Teacher – Choice PD 

Middle school mathematics teachers desire consistent, 

hands-on, and modeled professional development that 

is specific to their content. 

 

Theme 1: Utilizing Differentiated Instructional Strategies Based on Student Data 

Middle school mathematics teachers utilize various differentiated strategies 

during instruction.  The data from which the first theme was derived showed that middle 

school mathematics teachers employed DI strategies based on student data. This theme 

was identified from the category as approaches for providing differentiated instruction.  

Approaches that were mentioned were based on student data including (a) Learning 

Styles Inventories, (b) Teacher Observations, and (c) Informal / Formal Assessments 

Middle school mathematics teachers shared some of the approaches they use to 

differentiate instruction. I asked the study participants, “How do you decide which DI 

strategies to use in your classroom? Most of the participants gave similar responses by 

acknowledging that they differentiate based on the varied learning styles of their students. 

Participant 1 stated:  

I would ask the students questions or have some type of a learning style inventory 

assessment to see how they learn. Understanding how they learn, especially if it's 

class specific. For example, one student may learn more visually, while another 

student may learn more auditorily or may have need for more manipulatives. So, 

understanding that may help me when I prepare my lessons.  
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Participant 1 further shared knowing this information helps determine how to 

differentiate to meet the needs of the individual students. Participant 7 affirmed, “Every 

class of every school year I give students a learning styles survey that they keep in their 

portfolios and that helps me determine how I’ll differentiate throughout the year.”  

Similarly, participant 3, 5, and 6 mentioned that they utilize hands-on activities to 

differentiate based on their students’ learning styles. Participant 3 shared an assignment 

where students had to find the area and perimeter of shapes using yard sticks and floor 

models to support students’ varied learning styles. Participants mentioned that they use 

various forms of assessments to assist them in deciding which differentiated instructional 

strategy they will utilize. Participant 4 stated, “I differentiate based on my students needs 

and learning styles, but I also look at their data from classroom tests and standardized 

tests.” Participant 6 agreed, “I determine which differentiated instructional strategy I am 

using based on the various testing. For example, with our common assessments, I can see 

how students grew and based on what they do on these tests I can disaggregate the data 

and group them by their ability levels.” Similarly, participant 8 mentioned that the 

student data helps determine the next best step to take with instruction, remediation, 

and/or enrichment. 

Participants also mentioned that they use student data from common assessments, 

state assessments, and teacher observations to differentiate their instruction and to create 

learning groups.  Participant 7 stated, “I use frequent assessments, I don't necessarily take 

grades for the assessment, so it is basically informal, a lot of informal assessments, a lot 

of oral questioning, quick assessments, like one or two questions.” Participant 2 and 3 
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shared that it is important that the data is collected from various sources to create a clear 

plan of action for meeting the student’s specific needs. Most of the participants stated that 

based on their assessment data they are able to determine the effectiveness of the DI 

strategies utilized.  Participant 1 stated,  

I measure the effectiveness of DI based off the data that comes back after students 

take their assessments. Whether it be benchmarks, whether it be quizzes, exit 

tickets etc.; anything that students are capable of turning in (which I may or may 

not take for a great work), but it's the only way that I know if any of the DI 

lessons are effective.  

Participant 7 agreed,  

Most of the time if I differentiate using a certain resource like an assignment…I 

can assess while I'm teaching. I'm doing this process to see if students are 

grasping the concept or not. And if I need to make some revisions or kind of go 

back to the drawing board and try to do something else if it's not working. 

Similarly, Participant 4 stated, “looking at the common assessments and our exit 

slips and tickets out the door…I've been able to measure who's getting it, and who's not.” 

Participant 8 agreed, “I can see an increase in the number of students improving.”  

To gather more information, I also asked the study participants, “what are some 

DI strategies you use in the mathematics classroom?” Participants shared various data-

driven approaches to differentiating instruction by content, process, product, and/or the 

learning environment. Participant 7 stated, “Personally, I like differentiating with the 

content. The actual materials that I use to deliver the instruction.” Participant 1 shared an 
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example, “If I want to give some students one-step word problems, while others complete 

multi-step work problems then I am able to remediate and enrich based on each student’s 

needs.” Participant 6 stated, “everybody being able to dissect a word problem in different 

ways, whether it was color coded, whether it was outlined to provide support, they were 

able to dissect it based on their level of learning rather than just telling them to go solve 

the problem.” Participants shared that placing students in their assigned groups based on 

student data is essential to ensuring that students receive specific instruction for their 

individualized need. Participant 4 stated, “I have students in small groups or flexible 

groups by ability levels…” Participant 3 stated, “we may have a lower-level learner 

working with a high achiever” when students work in their groups. Participant 3 also 

shared that having different levels of learners in flexible groups based on their specific 

need at that time has been a strategy that has proven to be quite effective. Additionally, 

some participants mentioned that they use stations as a DI strategy to provide an 

opportunity for groups to work at differing academic levels. Participant 2 stated:  

I like to use stations… a group of students actually working technology, then 

having a group of students working on another assignment independently, and 

then the other group of students can work in a small group where they're getting 

instructions directly from me so they're able to work while the other kids rotate. 

So, by them working independently on their own when they come to me, I can 

assess them and give them further instructions to help them understand what 

they're doing. 
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Participant 4 agreed, “stations is the most effective strategy for me, and I also feel like it 

is the easiest way for me to actually control the lesson without feeling like it is 

overwhelming and to get the kids to be able to understand the lesson.” Participant 3 

mentioned that stations provide an opportunity to use data from assessments and informal 

observations to ensure students are reviewing the same standard while giving students the 

autonomy to share their work in different ways. Participant 1 shared a differentiated 

activity where students were grouped based on assessment data and given specific roles 

within the groups based on their learning styles.  Participant 1 stated: 

One of the projects that we had in a previous year dealt with finding the area and 

perimeter of cereal boxes, so breaking the students into teams based on student 

data in order to solve math problems was helpful because students had specific 

roles. There was a writer who would jot down information. There was a person 

who figured out the measurements. There was a person who was responsible for 

the actual computation. And then, overall, there was a person who asked 

questions, or would jot down questions that students had altogether. There were 

different types of learning styles which differentiated the learning in one project 

assignment. 

Ultimately, all participants expressed the importance of using student data to provide the 

appropriate instruction and to maximize each student’s learning opportunities. 

Theme 2: Challenges with Utilizing Differentiated Instructional Strategies 

Participants expressed difficulties with implementing DI in a mathematics 

classroom. While most participants acknowledged the importance of engaging students in 
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DI strategies, participants also shared some reasons why they considered DI to be 

difficult to implement daily. The data from which the second theme was derived showed 

that middle school mathematics teachers face challenges when employing the various 

differentiated instructional strategies. This theme identified challenges and barriers 

associated with implementing DI. Challenges that were identified by the participants 

were (a) resources, (b) time, (c) diverse learning needs, and (d) student behavior.  

Participants were asked questions related to the challenges they face when 

utilizing DI strategies in the mathematics classroom. The information that was provided 

was based on the brick-and-mortar environment and the virtual setting during COVID. I 

asked the study participants, “In what circumstances do you find that DI is challenging to 

use?” Participants expressed that the resources available to teachers and students in the 

brick-and-mortar and virtual environment are scarce. Some of the participants shared that 

the inadequacy of resources has been one of the biggest challenges with implementing 

DI. Participant 7 stated, “It’s hard to differentiate instruction in this current situation and 

it has become a little more challenging, simply because I'm not face to face with my 

students.” Participant 5 agreed, “the virtual setting has placed a major roadblock with 

differentiating instruction because everything is done on Microsoft Teams and there is 

not much hands-on activity.” While having the necessary resources in a virtual 

environment is a challenge, some participants shared the challenges of having adequate 

resources in the regular brick-and-mortar environment is a major concern as well. 

Participant 6 shared “sometimes the internet is not working, sometimes the students don’t 

have the resources at home, and sometimes teachers lack the resources to be able to 
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execute the activities.” Participant 1 shared, “Resources are limited in the sense that; 

especially for math, there's not many activities that we can do to differentiate.” 

Participant 6 expressed challenges with having the resources and supplies to make real 

world connections with mathematics. Similarly, Participant 3 shared, “when we 

differentiate our instruction in small groups, we don’t always have enough books, 

computer, or materials…” Participant 8 stated, “if we had different resources, strategies, 

and materials it would give us more ways to position the class to meet the specific needs 

of the students”.  Overall, most participants expressed their concern for lack of resources 

to effectively utilize DI strategies in the mathematics classroom. Some of the resources 

mentioned were curriculum materials, mathematic manipulatives, technological devices, 

mathematical computer programs, and everyday classroom supplies. 

Although having resources was a shared concern of most of the participants, 4 of 

the 8 participants expressed concern with having time to effectively implement DI in the 

mathematics classroom. Participants expressed the benefits of DI, but shared that time 

was one of the greatest barriers. Participant 5 stated, “with differentiated instruction, a lot 

of planning is involved, and oftentimes, you know as the teacher, you're stressed for 

time.” Participant 8 stated, “the teacher is only one person”. Participant 3 shared that in 

order to implement DI with fidelity, time is needed to plan lessons to ensure it 

encompasses the standard and a level of rigor. Participant 7 stated,  

It can be difficult and time-consuming when I am trying to make sure I give 

everybody what they need…making sure everybody gets the same quality time 

and the same quality of instruction, and not feeling like I'm watering down the 
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content for certain standards… trying to implement differentiated activities but 

still keep a certain level of rigor. 

Some participants also shared that not only is more time needed for planning, but also 

more time is needed to review the foundational skills necessary for students to meet the 

mathematical standards. Participant 8 stated,  

Time is an issue…the skill level of majority of the kids shows that they are not 

able to keep up with the pace. Students have a difficult time keeping up because 

they lack foundational skills…we could use more time to review foundational 

skills…really showing students how math is a part of their everyday life. 

Other participants agreed and mentioned that it is difficult to differentiate when trying to 

keep up with the state curriculum and the pacing for the district while knowing that there 

are still numerous mathematical deficiencies that need to be addressed with the students.  

Participants also expressed challenges with addressing the diverse learning needs 

of students in the mathematics classroom.  Participant 2 stated, ‘It is challenging when 

there is such a huge gap between the level of understanding…You have those who are 

high and then those who are really, really low.” Participants 5 and 6 agreed, that DI is 

difficult to implement when you have a great number of low performing students. 

Participant 1 stated, “I may have three or four proficient students, and I may have 15 that 

have basic knowledge, and then another 5 that are below basic, and then trying to make 

sure that they're all getting the required information, or the necessary supports makes it 

quite difficult.” Similarly, Participant 6 shared that trying to create a lesson that addresses 

students’ prior knowledge and connects to the current mathematical standard is a 
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challenge when students don’t have the prior knowledge to connect the concepts. All 

participants agreed that creating lessons to meet the individual learning needs of students 

is beneficial to their overall growth and development; however, there were some 

participants who shared their concerns as to how DI strategies would ultimately help 

students who are required to take state-standardized tests with a pass/fail outcome. If the 

state-standardized test requires mastery of grade-level content standards, yet some 

students are performing several grade levels below this requirement then most 

participants shared their struggle with how to differentiate the instruction to address their 

students’ needs and meet the state-mandated expectations. 

In addition to resources, time, and diverse learning needs, participants expressed 

that managing student behavior is a challenge. To gather more information, I asked the 

study participants, “Tell me about a time when you implemented DI and you experienced 

barriers with implementing DI in the mathematics classroom.” Participants shared that 

one major barrier to implementing DI in the mathematics classroom is trying to keep 

middle school kids focused and on task while participating in various differentiated 

activities. Participant 1 stated,  

I have had students who may sleep in class and no matter what I say, no matter 

what I do they feel the need to go to sleep in class, and it's one of those, even if I 

put you in a group, you're not going to participate as much, or I have students who 

have developed friendships and because of that it makes separating them into 

groups difficult because they'll always find a way to play around; no matter who I 

group them up with.  
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Participant 4 stated, “you have some students who just won’t work…so it becomes more 

of a challenge for me because I’m having to have multiple groups where I have to 

constantly go around and make sure everybody is on task.” Similarly, Participant 8 stated, 

“some students who exhibit off task behavior can make it difficult to work with one 

group while other students work on another assignment”. Participant 5 shared, “I 

probably could use a second teacher in the room...just somebody to patrol alongside 

myself…making sure the kids are staying on task.” Participants 3 and 6 mentioned that it 

can be a struggle to differentiate when students are disruptive during classroom 

instruction. Most participants shared that student behavior can interrupt the overall goal 

of trying to meet each student’s specific needs. 

Theme 3: Ideas for Effective Professional Development 

Participants shared similar views about the importance of participating in PD to 

positively influence a teachers’ ability to implement DI strategies. Conversely, 

participants expressed the need for PD that is specific to mathematics instruction. The 

data from which the third theme was derived showed that middle school mathematics 

teachers welcomed PD. This theme identified the need for effective PD related to DI 

strategies. PD opportunities that were identified by the participants were (a) Content-

Specific PD,  (b) Teacher Choice PD, (c) Hands-on PD, and (d) Modeled PD. 

Participants were asked questions related to the PD sessions they have previously 

attended. Participant 8 stated, “DI strategies should be presented in relation to the specific 

content.” Four out of the 8 participants mentioned that although PD is offered at their 

school, it would be beneficial to have PD that is specifically geared to teaching 



58 

 

mathematics. Participant 7 shared that it would be more beneficial to mathematics 

instruction by “Showing more specific examples on the implementation of differentiated 

instruction…as it relates to certain standards or certain ability levels or certain learning 

styles, or certain personalities.” Participant 3 agreed that PD sessions related to the 

mathematics standards being taught would help with differentiating the mathematics 

instruction. Participant 4 stated, “I feel like you would get more buy in and more teachers 

engaged if they see how the strategy is working with their peers” who teach the same 

content. In addition, some participants shared the need for teacher input in choosing PDs 

that are relevant to their teacher practice. Participant 7 stated,  

I really think the PD should provide an opportunity to get input from teachers 

beforehand on what we need versus assuming that we need more development on 

a certain thing. I think it would be more beneficial to just get teachers’ input and 

let teachers complete a survey on what it is we need…kind of differentiating the 

PD because one teacher may not need more development, whereas another 

teacher may be really struggling. 

Some participants shared that there can be a disconnect when teachers are required to 

attend PD sessions that they feel are not necessary to their professional growth. 

Participant 1 agreed, “I feel like there's a disconnect, just like with students who get 

disengaged with the lesson, there's a disconnect with teachers who have to go to a PD 

session that they are already familiar with.” Participant 5 stated, “oftentimes there will be 

chatter amongst my coworkers which can distract me while I'm trying to pay attention.” 

Participant 7 agreed,  
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A lot of times it can be a waste of time when you have certain teachers who have 

kind of mastered something, whereas you have other teachers who don't know 

hardly anything about it sitting in the same PD. So, I feel like the time should be 

spent, focusing on those teachers, helping them and having a PD for the teachers 

that actually need and can benefit from the strategy. 

Participants 3 and 6 mentioned providing teachers an opportunity to register for 

PD relevant to their specific need would be more effective. Participant 2 agreed that 

having an opportunity to sign up for PD is most beneficial, “I think it’s better because if 

the PD is not needed or relevant, then you don’t have to attend, and if is something that 

you want to try it, then you could have the opportunity to go ahead and get that 

exposure.” Participant 1 stated,  

It would be nice if there were registration forms with different categories for 

teachers that were looking for a specific PD…For example, if I wanted to attend a 

PD specifically on flip charts. I can go to that PD that was assigned to get 

assistance on that specific topic. Then, I can attend PDs based on my need. 

Similarly, Participant 4 shared, “at my school we have optional Pop-In PDs, and if I feel 

like it's something I need, then I attend, but if I feel like I don't need it, then I don't 

attend…it’s optional.” To gather further information, I asked the study participants, 

“How should PD sessions be structured to meet your needs as a teacher?” Most 

participants shared the need to participate in PD sessions that were hands-on.  Participant 

6 stated, “I am a hands-on learner…I like to touch it…see it…I am not somebody you 

can just give a paper to and think I will understand it.” Participant 8 affirmed, “I need all 
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3 modalities…I don’t want to just see it and hear it, but I want to do it.” Participant 4 

agreed, “we need some sort of visual and not just someone talking and lecturing…we 

need some sort of manipulatives to use alongside the presenter.” Participant 7 mentioned 

that PD would be more effective if there were “more hands-on and one-on-one support.” 

Participant 1 agreed, I am more of a hands-on teacher. I like manipulatives, I like actually 

doing the activities myself…I like to be a part of the learning experience.” Participant 2 

stated, “I like more hands-on PD because its more engagement…I’m actually seeing how 

it can work in my classroom.” Correspondingly, most participants who shared their desire 

to have hands-on PD, also expressed the need for more modeling of DI strategies.  

Participant 8 stated, “The most beneficial PD for teachers is for teachers to sit in the place 

of their students…Modeling, working together, looking at the snags, then teachers having 

time to see where students will have hiccups or snags.” Participant 2 stated,  

When a new strategy is being introduced, I don’t mind if you were to come in and 

teach me something new. I'm okay with watching you implement the strategy in 

my classroom; so, you could implement it one period and then the next period I 

can implement it, and then I can see how to do it. Then, I can actually get 

feedback…for example, these are your glows, and these are your grows. 

Participant 1 agreed, “I like the strategy to be shown to me, not necessarily like a 

PowerPoint, but if you show me what you're doing and actually go through the motions 

of what you're doing, then I could do it myself to prove that I am learning what has been 

taught.” Participant 6 shared, with PD sessions, “there should be some type of 

demonstration…show me what I need to do and let me give it back to you.” Participants 
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shared that a modeled PD provides an opportunity for the presenter to demonstrate the 

expectations on how to implement the DI strategies effectively. Participant 7 mentioned, 

the need for “seeing how they implement it.” Participant 3 stated. “it makes all the 

difference when teachers are able to see how to implement the strategy in their actual 

classroom”.  Participants agreed that DI strategies are most effective when teachers know 

how to use them during classroom instruction. 

Discussion of the Findings 

In this section, the following themes are discussed in connection to the data of the 

study and the literature: (a) middle school mathematics teachers utilize differentiated 

instructional strategies based on student data, (b) middle school mathematics teachers 

face challenges with time, resources, diverse student needs, and student behavior when 

employing the various differentiated instructional strategies, and (c) middle school 

mathematics teachers desire to choose PDs that are hands-on, and that offer opportunities 

to observe modeled strategies that are specific to their content. 

Theme 1. The first theme revealed that middle school mathematics teachers 

employed various DI strategies based on student data.  Participants believed that using 

learning style inventories provided them an opportunity to ensure favorable outcomes for 

their students.  Alavinia and Sadeghi (2013) asserted “learning styles are among the 

major determiners of an individual’s success/failure in the course of learning” (p. 78).  In 

addition, participants believed that it was vitally important to use assessment data as a 

foundation for employing the various DI strategies. Ongoing assessments are crucial and 

play an important role in providing teachers with the necessary information to create 
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lessons that best fit the needs of their students (Loeser, 2018).  According to Goddard et 

al., (2019) “differentiated instruction is described as being most effective when teachers 

pre-assess students on content included in upcoming lessons or units, plan instruction 

based on assessment results, and allow flexibility for students in terms of process and 

product options” (p. 201). Participants identified small group instruction, stations, and 

flexible grouping as the common strategies used in their classrooms.  Research literature 

confirmed that these strategies are valuable strategies to use when trying to meet the 

diverse needs of students (Loeser, 2018). The strategies shared were employed based on 

student data from learning styles inventories, teacher observations, and informal and 

formal assessments. 

Theme 2. The second theme revealed that participants believed middle school 

mathematics teachers face various challenges when trying to utilize DI strategies in the 

mathematics classroom.  Participants explained their challenges with implementing DI in 

their daily practice. Participants believed that the lack of resources posed a challenge 

when trying to implement DI effectively.  According to Trinter (2016), many schools do 

not have the funds to offer sufficient resources to successfully implement DI strategies.  

In addition, participants believed that time is needed to effectively implement DI 

strategies.  Smets (2017) suggested that teachers need time to collaborate with their 

colleagues to differentiate instruction effectively. According to a research study by Smith 

and Robinson (2020), “the most common need expressed by the participants was time to 

collaborate within a grade level and across grades both for planning and to share 

expertise among colleagues” (p. 64). Participants believed that managing DI with diverse 
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learning needs can also be difficult. Researchers suggested that teachers often times 

become overwhelmed with trying to address the diverse needs of students (Grierson & 

Woloshyn, 2013). Loeser (2018) affirmed that teachers “worry that if they are required to 

address all of the content and performance standards in order to ensure success on 

standardized tests, it is even more difficult to be responsive to all of the diverse learning 

needs and styles in a classroom” (p. 5). Participants reported that in addition to resources, 

time, and diverse learning needs, dealing with disruptive student behavior can be a barrier 

in implementing DI strategies in the mathematics classroom.  There is evidence of the 

effectiveness of DI in decreasing events of misbehavior (Niño, 2014); however, 

participants believed that more support is needed to address how to keep students focused 

and engaged. The participants revealed that these challenges influence their ability to 

implement DI with fidelity. 

Theme 3. The third theme revealed that middle school mathematics teachers 

believed that there is the need for effective PD related to DI strategies. According to 

Loeser (2018), “most teachers have been exposed to very few models of differentiated 

instruction throughout their own education and therefore find it difficult to transfer these 

instructional methodologies into their own classrooms” (p. 5). Participants believed that 

PD related to DI strategies should be content-specific. Middle school teachers are 

generally certified in a specific content area. Instructional supports for teachers need to be 

provided to ensure that students are given what is needed to help them understand their 

grade level mathematical standards (Ozkaya & Karaca, 2017). In addition, participants 

believed that teachers should have a choice and/or input in deciding which PD sessions 
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they attend. A teachers’ voice needs to be heard (Bates & Morgan, 2018). Research 

suggested that the relevance of the PD session has a great influence on the teachers’ 

acceptance what is offered during the PD (Smith & Robinson, 2020). Not only did 

participants believe that PD sessions should be content-specific and based on teacher 

choice, but participants believed that PD sessions related to DI strategies should be 

hands-on to create a more engaging training experience.  According to Smith and 

Robinson (2020), “trainings are often ineffective because they lack interaction and do not 

consider nor adjust to the needs of teachers” (p. 58). Participants believed that these PD 

sessions would benefit from including opportunities for presenters in PD session to model 

the expectation. Modeled PD has the potential to provide teachers with a more robust 

understanding of the strategies presented during PD sessions (Wilkerson et al., 2016). 

Ultimately, participants expressed the need for PD; however, the importance of 

structuring the PD to meet the specific needs of the teachers who participate in the PD 

sessions. 

The conceptual framework for this study was Tomlinson’s framework for 

differentiation. Tomlinson (2003) suggested that DI is an approach to teaching that is 

student-centered and used to engage students, based on their varied interests, strengths, 

and weaknesses, to support how they learn best. This framework highlights the 

significance of teachers intentionally modifying the learning content, process, product, or 

environment in response to students’ interests, readiness, and learning profiles. Moreover, 

this conceptual framework provided background knowledge of DI strategies, and the 
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need for equipping teachers with professional development related to DI strategies and 

mathematics instruction. 

The three themes showed that teachers believed in the importance of utilizing DI 

strategies to meet the specific needs of students, and that despite the challenges, they 

wanted to participate in PD sessions that were structured to meet their specific needs as 

teachers. Participants discussed that they used data from learning styles inventories, 

teacher observations, and a variety of assessments to ensure that their instruction was 

differentiated based on students’ needs. Participants described their use of small group 

instruction, stations, choice boards, and flexible grouping as strategies they most 

commonly use in their classrooms. Participants expressed some of the challenges they 

face when implementing DI such as resources, time, diverse student learning needs, and 

challenging student behavior. However, participants also shared the importance of 

utilizing DI strategies and the need for further PD related to DI. Participants shared that 

PD should be content-specific, teacher choice, hands-on, and modeled. 

Conclusion 

 In exploring middle school mathematics teachers’ perceptions about using 

professional development learning of DI strategies in the classroom, about the problems 

they may encounter trying to use new strategies after a training session, and about 

suggestions for improving the effectiveness of translating professional development into 

practice, I addressed the three research questions for the study. The research questions 

addressed teachers’ perceptions about using DI strategies in the classroom, about the 
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problems they encounter trying to use new strategies presented in PD sessions, and about 

teachers’ ideas for improving PD sessions about DI. 

RQ1:  What are middle school teacher perceptions about implementing 

differentiated instructional strategies learned in a professional development 

workshop?  

Theme 1 indicated that middle school mathematics teachers recognize the need for 

utilizing DI strategies based on learning styles, teacher observations, and assessment data. 

Participants shared various approaches for providing the appropriate instruction for 

students.  Participants described how students are grouped based on student data, and 

shared that the DI strategies learned in PD (i.e. small group instruction, stations, and 

flexible groups) have been beneficial in the mathematics classroom. 

RQ2:  What are middle school teacher perceptions about the challenges of 

implementing differentiated instructional strategies?  

Themes 2 indicated that teachers are faced with varied challenges when implementing DI 

strategies in the mathematics classroom. Participants described their experiences with 

implementing DI strategies in their classrooms. Participants shared that resources, time, 

diverse learning needs, and student behavior can prove to be a challenge when trying to 

implement DI strategies effectively. 

RQ3:  What are middle school teacher ideas for improving professional 

development sessions about differentiated instructional strategies? 

Theme 3 indicated that middle school mathematics teachers recognized the need for PD 

sessions; however, shared the need for improving PD. Participants described their 
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experiences with PD sessions related to DI. Participants shared that PD sessions should 

be specific to mathematic instruction, provide teachers with a choice and/or in put in the 

DI strategies needed, and offer hands-on modeled support for the proposed DI strategy.  

 Based on the findings, middle school mathematics teachers need resources, time, 

and strategies that address the diverse needs of students, and the possible disruptive 

behavior of students in the mathematics classroom. I propose that a mathematics 

professional development program be developed that provides teachers with DI strategies 

that are content specific, and that provides teachers with choice, hands-on activities, and 

DI strategies that can be modeled for mathematics instruction. In section 3, I will utilize 

the information from the findings to provide a project that will offer a plan for 

professional development for middle school mathematics teachers. 
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Section 3: The Project 

Introduction 

The project I developed consisted of a 3-day PD session to address the following 

three themes identified from the study: (a) Middle school mathematics teachers utilize 

differentiated instructional strategies based on student data (b) Middle school 

mathematics teachers face challenges with time, resources, diverse student needs, and 

student behavior when employing the various differentiated instructional strategies (c) 

Middle school mathematics teachers desire to choose PDs that are hands-on, and that 

offer opportunities to observe modeled strategies that are specific to their content. The 

interviews with teachers supported the need for PD session that is specific to mathematic 

instruction, that provides teachers with a choice and/or input in the DI strategies needed, 

and PD that offers hands-on modeled support for the proposed DI strategy.  

The purpose of this study was to explore teachers’ perceptions about using DI 

strategies in the classroom, about the problems they encounter trying to use new 

strategies presented in PD sessions, and about teachers’ ideas for improving PD sessions 

about DI. Through my data collection, I examined the perceptions of middle school 

teachers about implementing DI in a mathematics classroom, the challenges associated 

with implementing DI, and the ways to overcome these challenges.  The three themes 

revealed that participants understood the importance of DI but were having difficulty 

implementing the DI strategies effectively.  

In this section, I discuss the project that was designed to address the need for 

utilizing DI strategies in the mathematics classroom. Teachers will have an opportunity to 
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develop a clear understanding of the components of DI and how the various DI strategies 

can align with mathematical standards. In addition, teachers will have time to collaborate 

with their colleagues to develop lessons that will maximize their use of the DI strategies 

that will be most beneficial for the lessons they have created. The goal of this project is to 

increase the effectiveness of utilizing DI strategies in the mathematics classroom by 

enhancing middle school teachers’ knowledge and understanding of various DI strategies. 

Section 3 will provide a description of the plan which will include the goals, content, 

rationale, resources, implementation, and potential barriers. To develop a rich 

understanding of the themes identified in this study, I will provide a second review of the 

literature to support the project.  This section concludes with an evaluation of the project 

and a summary of possible social change implications. 

Description and Goals 

In this study, I explored the perceptions of middle school mathematics teachers as 

they relate to DI.  During interviews, some teachers struggled with what it means to 

differentiate instruction and what it actually could look like in a mathematics classroom.  

Teachers described the need to observe DI in action in conjunction with PD sessions.  

Thus, this project is a 3-day PD for teachers who want to enhance their knowledge about 

the various DI strategies and how they can be utilized in the mathematics classroom. This 

project is designed for teachers to come together three times over the course of 9 weeks 

to participate in the PD. This project was created based on the themes derived from the 

interviews with the participants.  The themes revealed that participants (a) utilized 

differentiated instructional strategies based on student data (b) faced challenges with 
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time, resources, diverse student needs, and student behavior when employing the various 

differentiated instructional strategies (c) desired to choose PDs that are hands-on, and that 

offer opportunities to observe modeled strategies that are specific to their content.  

The goal of this PD will be to provide teachers with the resources, strategies, and 

tools to positively influence teaching and learning.  The sessions will incorporate 

PowerPoint presentations, video clips, pre-recorded modeled DI lessons, hands-on 

learning, and peer-teacher observations.  Prior to the session, teachers will be assigned 

groups based on the grade level they teach. Upon their arrival, teachers will be instructed 

to sign in, sit at their assigned table, and complete a tent-card name tag while they wait 

for the PD session to begin. At the start of the 3-day PD, I will welcome the participants 

and provide an overview of what teachers should expect throughout the course of the PD.  

I will provide an opportunity for teachers to ease into the learning process by beginning 

with an icebreaker activity that addresses each teacher’s learning style. I will make the 

connection between this ice breaker activity and the concept of DI.  Additionally, on the 

first day of the PD session, teachers will focus on establishing a clear understanding of DI 

and what strategies could be used in the mathematics classroom.  This session will also 

focus on modeling so that teachers can see what DI looks like in a mathematics 

classroom, and how to employ the strategy in their lessons. Teachers will watch pre-

recorded model lessons of different representations of DI and reflect after seeing other 

teacher using strategies aligned with the components of DI. At the close of Day 1, 

teachers will record a FlipGrid presentation showcasing their understanding of DI. These 
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Flipgrid presentations will be used during the icebreaker activity on Day 2 of the PD 

session. 

On Day 2 of the 3-day PD session, the participants will sign in and return to their 

assigned groups from Day 1. Once seated, teachers will complete an ice-breaker activity 

where teachers will review the DI strategies presented on Day 1. At the start of this 

session, I will briefly review DI strategies and provide an overview of the session. Day 2 

will focus on developing mathematics lessons that incorporate the components of DI and 

utilizing the various DI strategies presented during Day 1 of the PD. Throughout Day 2, 

teachers will work collaboratively with their colleagues to create lessons that they will 

deliver to their students prior to attending Day 3 of the PD sessions. Teachers will create 

a mathematics lesson that will be recorded and shared with their colleagues during Day 3 

of the PD.  The 3-Day PD session is scheduled over a 9-week period of time; thus, this 

will provide participants with the necessary time to record their DI lesson for future 

observation and feedback. During Day 2 of the PD, participants will engage in a peer-

share activity where they will identify the learning targets, success criteria, and academic 

vocabulary for their selected grade-level mathematical standard. Participants will work 

collaboratively with their assigned grade level to use the Know-Understand- Do (KUD) 

method to identify the concepts, skills, and principles needed to meet the mathematical 

standard. Participants will be provided with a KUD template, the DI strategies guide 

presented on Day 1, and a graphic organizer for planning their lesson. The materials that 

will be provided for this activity are chart paper, sharpies, index cards, whiteboard, dry 

erase markers/erasers, the graphic organizers, post-it notes, scissors, highlighters, pencils 
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and pens. Participants will collaborate to create DI lessons that address their students’ 

interest, readiness level, and/or learning profile. Participants will share DI strategies and 

mathematical practices that would best benefit their grade-level requirements and their 

use of the DI in the mathematics classroom. At the close of Day 2, teachers will share 

their responses from the peer-share activity.  A random selector tool will be utilized to 

engage teachers in discussion. The participants will complete an exit ticket to share what 

they learned and liked from Day 2 of the PD session. Participants will be reminded of the 

expectations for their video recorded lesson that will be viewed during Day 3 of the PD 

sessions. In addition, participants will be asked to bring student artifacts from the 

recorded lesson. 

On the final day of the 3-day PD session, the participants will sign in and return to 

their assigned groups from Day 1. I will start the session by reviewing information 

covered on Day 1 and 2. The Day 3 PD session will focus on peer observation where 

teachers will observe their colleague implementing DI in a mathematics classroom. 

Teachers will collaboratively work in their assigned groups and share their previously 

recorded video with their colleagues. The participants in the group will share the glows, 

grows, and discuss possible next steps. Each teacher will have an opportunity to 

showcase their model lesson, review student artifacts, and participate in a reflection 

activity. By the end of the PD sessions, teachers will have created a portfolio of PD 

handouts and shared artifacts comprising of DI lessons, hands-on activities, resource 

articles and templates, and classroom assessments. Teachers will complete a written 

evaluation form on the final day of the PD sessions. 
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Rationale 

The problem that prompted this study was that mathematics teachers at the local 

middle school were struggling to implement DI strategies in mathematics lessons as 

presented in PD meetings and as directed by school administrators. The findings from the 

study revealed that participants (a) utilized differentiated instructional strategies based on 

student data (b) faced challenges with time, resources, diverse student needs, and student 

behavior when employing the various differentiated instructional strategies (c) desired to 

choose PDs that are hands-on, and that offer opportunities to observe modeled strategies 

that are specific to their content. Therefore, I created this project to meet the needs 

identified by the participants in the study.  

According to Kohen and Borko (2019), the need for content-specific and practice-

based PD sessions is crucial to minimizing instructional deficits and maximizing 

academic student performance. Chaudhuri et al. (2019) indicated that PD should (a) focus 

on content knowledge and student learning in the specific subject area taught (b) utilize 

an active learning model of instructions (c) include designing units of study (e.g., lessons) 

(d) require peer observation (e) provide adequate time for reflection (f) be sustained over 

at least one school year. Accordingly, Zein (2017) suggested that effective PD creates a 

learning environment where educators can collaborate, share resources and strategies, and 

develop lessons that can ultimately improve instruction and student achievement. The 

goal of a PD is to provide an opportunity for teachers to evaluate their current 

methodologies and practices (Althauser, 2015). The goals of this PD project addresses the 

study participants’ needs that were revealed during the data collection phase of this study. 
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I created this project with the intention of addressing the participants shared desire 

to choose PDs that are hands-on, and that offer opportunities to observe modeled 

strategies that are specific to their content. Through participation in the PD sessions, 

teachers will be provided with practical and hands-on experiences with DI strategies that 

they can use in their mathematics classrooms. Matherson and Windle (2017) affirmed 

that teachers desire PD experiences that provide them with opportunities to actively 

engage in hands-on practice with instructional strategies prior to implementing them with 

students. 

The PD was designed based on the data analysis derived from one-on-one 

interviews. The data analysis highlighted categories of data and themes about DI 

strategies, challenges with implementation, and desired PD sessions. Each PD session is 

grounded in the study participants’ perceptions about using DI strategies in the 

classroom, about the problems they encounter trying to use new strategies presented in 

PD sessions, and about teachers’ ideas for improving PD sessions about DI. The 

participants in the study shared their desire to have PD is specific to mathematic 

instruction, provides teachers with a choice and/or in put in the DI strategies needed, and 

offers hands-on modeled support for the proposed DI strategy. Teachers desire PD 

programs that provide new skills and that can also be used instantaneously to deliver 

suitable instruction to students (Matherson & Windle, 2017). Thus, to maximize the 

benefits of the project study, the themes derived from the findings were used to create the 

project. The 3-day layout for the PD sessions incorporates a collaborative PD model.  

According to Hubbard et al. (2020), “Collaborative PD models for educators are 
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generally widespread and essential for taking teachers out of isolation to learn with and 

from colleagues” (p. 3). Collaborative models such as lesson studies, observation-

assessments, open classrooms, study groups, and student work analysis provide teachers 

with time to work collaboratively, discuss state curriculum, address instructional 

strategies, and focus on learning (Hubbard et al., 2020). Althauser (2015) stated that in 

order to maximize positive changes in student performance, teachers should have 

collaborative PD opportunities where they are able to cultivate their knowledge in 

pedagogy, demonstrate their understanding of best practices, and develop standards-

based lessons that meet the individual learning needs of their students. 

I created a PowerPoint presentation for this study that outlines the learning 

objectives and outcomes of the 3-day PD. The PowerPoint presentation includes 

icebreaker activities, group brainstorming questions and activities, and possible 

resources. The presentation was developed to assist mathematics teachers with 

developing mathematics lessons that incorporate the components of DI and the various 

DI strategies beneficial to mathematics instruction. Throughout the 3-day PD session, 

each participant will be provided with the mathematics standards for their specific grade 

level, DI strategies and resources that correlate with the mathematics standards, and a 

PowerPoint presentation handout with space to record notes. On Day 1, the participants 

will focus on (a) developing a clear understanding of what DI is (b) outlining specific DI 

strategies that could be used in the mathematics classroom (c) observing a model teacher 

utilize a DI strategy in a mathematics classroom. On Day 2, the participants will (a) 

identify learning target and success criteria related to grade-level mathematical standards 
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(b) develop lessons that incorporate the DI strategies learned during the PD session. On 

Day 3, the participants will focus on observing their colleagues implementing various DI 

strategies, review student work samples, and reflect on their observations. By the end of 

the 3-Day PD session, the participants will have a portfolio of PD handouts and shared 

artifacts comprising of DI lessons, hands-on activities, resource articles and templates, 

and classroom assessments. The participants will complete an evaluation form providing 

their feedback from the 3-day PD sessions. 

Review of the Literature  

In the review of the literature, I conducted a search and analysis of peer-reviewed 

research studies using the Walden University library resources such as Education 

Research Complete, ERIC, Thoreau Multiple Databases, Education Source, ProQuest, 

and SAGE Journals.  In addition, I used Google Scholar and Google.  The following key 

words were searched:  DI, effective professional development for teachers, differentiated 

PD, content specific PD, teacher choice PD, modeling DI, peer observations, 

collaboration, modeled PD, hands-on learning, and mathematics instructional strategies. 

The literature review supported a 3-day PD session as a framework for this project study, 

and the scholarly research presented connects the study themes with the PD activities 

developed. 

Professional Development 

PD is vitally important to instruction in the classroom. PD is an ongoing, 

continuous process that should be embedded in teachers’ instructional practice 

(McElearney et al., 2019; Valiandes & Neophytou, 2018). According to Akiba and 
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Wilkinson (2016), “PD is a driving force for improvement of instruction and student 

achievement and one of the major agendas in federal educational reforms since the No 

Child Left Behind Act of 2001” (p. 74). Smets and Struyven (2020) proposed that 

teachers cannot be expected to implement DI without a well-designed and intensive 

teacher PD program. PD provides an opportunity to advance the effectiveness of teachers 

to support the overall success of student achievement and classroom instruction through a 

sustained, comprehensive and intensive approach (Williford et al., 2017).  PD provides an 

opportunity for teachers to stay abreast of current trends in education and continually 

cultivate their instructional skills (Brigandi et al., 2019). Smets (2017) affirmed that 

teachers need intensive PD opportunities to collaborate with colleagues to differentiate 

instruction effectively. The project I created was a PD program that was designed to 

increase teachers understanding of the components of DI (content, process, product, and 

environment), while identifying DI strategies that can be implemented in the mathematics 

classroom and cultivating collaborative opportunities that support the enhancement of 

teaching practices.   

According to Lindvall (2017) PD programs should not be designed as a one size 

fits all model.  Tantawy (2020) agreed “PD cannot be considered a generic or a one-size-

fits-all model; teachers’ needs, experience, career stage, beliefs, students, and school 

context should be taken into consideration” (p.183). A one-size-fits-all does not work 

with teachers just as it does not work with students so PD must be offered in varied forms 

(Hubbard et al., 2020). PD can be in the form of workshops, reflective practices, or 

teacher collaboration (Brown & Militello, 2016). PD should not merely take place in one 
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sitting; rather teachers should participate in training that consist of 20 hours or more 

(Desimone, & Garet, 2015).  According to Brown and Militello (2016), PD can be seen 

as a one-time event merely scheduled to “fill-the-day” on a single day and is often 

viewed as being ineffective. Vangrieken et al. (2017) affirmed that the typical “one-shot 

workshops,” are considered inadequate for teacher collaboration and stimulating student 

achievement. To ensure that this project study is effective, this project was designed as a 

3-day PD that spans over a 9-week period of time. Hubbard et al. (2020) shared eight 

common characteristics of effective PD: (a) content focused, (b) incorporates teachers’ 

active learning; (c) supports collaboration, often in job-embedded contexts; (d) models 

effective curricular and instructional practice; (e) provides coaching and expert support; 

(f) time for feedback and reflection; (g) sustained duration; and (h) provides teachers with 

adequate time to learn, practice, implement, and reflect upon new strategies (p. 3). 

Valiandes and Neophytou (2018) examined a PD program that specifically focused on 

improving teacher practice with the application of DI strategies.  The researchers found 

that teachers who participated in a well-planned and well-organized PD that connected 

the instructional strategy and everyday teacher practice had better results with 

differentiating instruction.  In addition, this study found that teachers who participate in 

an efficient and effective PD had a positive impact on student achievement.  Gheyssens et 

al. (2020) suggested that PD is crucial when implementing DI efficiently. The research 

shows that there is a need for well-organized PDs that follows the growth and 

development of teachers and monitors their professional competence, skills and attitudes.  
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Accordingly, Yenen and Yontem (2020) proposed that PD can be classified into 

four dimensions (a) instructional development, (b) scientific field development, (c) 

personal development, and (d) organizational development. Instructional development 

refers to determining identified teaching practices, utilizing appropriate materials, 

incorporating valid assessments, and developing various teaching methods and strategies 

(Yenen & Yontem, 2020). Teachers need PD to develop their skills in classroom 

management, lesson planning, and material selection and adaptation (Zein, 2017). By 

engaging in PD that assists teachers in designing engaging materials and well-integrated 

lessons, they can receive training that equips them with selecting, adapting, and designing 

materials.  

Scientific field development encompasses developing a teachers’ research identity 

as relates to applying research techniques (Yenen & Yontem, 2020).  Teachers need to 

learn various instructional approaches in order to effectively target their instruction to the 

diverse needs on their students (Zein, 2017). Tantawy (2020) affirmed, that teachers’ PD 

can be a complex process that entails cognitive participation and requires engagement 

with exploring new research ideas and techniques, discovering varied instructional 

approaches, and improving pedagogical knowledge (Tantawy, 2020).  

Personal development supports the advancement of a teacher’s self-awareness 

(Yenen & Yontem, 2020). Tantawy (2020) suggested, PD can enhance a teachers’ 

intelligence, self-confidence, and self-efficacy which can serve as a personal attempt to 

“examine one’s convictions and beliefs and to explore the available alternatives for 

improvement” (p. 3). By understanding these areas of personal development, teachers are 
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able to experience self-satisfaction which can foster an instructional environment that is 

conducive to learning (Tantawy, 2020). Organizational development supports the idea of 

teachers identifying how they play a role in the schools they work in (Yenen & Yontem, 

2020). According to Tantawy (2020), “School traditions, mission, vision, and 

administrative arrangements influence how teachers appreciate their work and how they 

interact professionally among themselves” (p. 4).  Ultimately, creating an effective PD 

program can lend itself to being a catalyst to how teachers transform their knowledge into 

effective teaching practices that improve student performance (Avalos 2011; Lunsford, 

2017; Tantawy, 2020). 

Content Specific Professional Development. PD sessions that are relevant to 

teachers can increase teachers’ content knowledge and can enhance their instructional 

practices and their students’ performance (Tantawy, 2020). PD has often times been said 

to improve a teachers’ curricular knowledge and understanding in specific content areas 

which can foster an improvement in student learning (Tantawy, 2020). PD that is aligned 

with a teachers’ content lesson can make it easier to integrate their new knowledge into 

the classroom instruction (Desimone, & Garet, 2015). Brigandi et al. (2019) shared that 

“some studies suggest that sustained, content-focused PD can increase teacher knowledge 

and change teacher practice in ways that ultimately improve student learning” (p. 364). 

Another study found that teachers benefit most when there is practical application and 

resources that are relevant to the grade level they teach and that can be translated into 

their classroom practices (Chaudhuri et al., 2019). Chaudhuri et al. (2019) shared that 

teachers have reported that their PD experiences have not always been effective because 
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the PD did not focus on the content taught in their classrooms. Researchers concluded 

that PD is most beneficial when it is tailored to a specific content (Gheyssens, et al., 

2020). Content-specific PDs have proven to have a larger positive effect on student 

achievement outcomes (Zein, 2017). 

Teacher Choice Professional Development. PD should be sustaining and 

relevant, and it should be tailored to meet the needs of teachers (Kazemi et al., 2016). 

Desimone and Garet (2015) affirmed PD should encompass the goals and interest of 

teachers, and should support active, focused, and collaborative participation. Researchers 

have suggested that PD is most successful when teachers have a voice in what and how 

instructional strategies are delivered (Gheyssens, et al., 2020).  Kaur and Debel (2019) 

revealed that the concerns that teachers face is that PD has been implemented and 

planned by leaders rather than including them in the decisions-making process for the 

development of PDs and future improvement. Chaudhuri et al.(2019) stated that teachers 

do not buy into PDs where instructional choices made by them are not supported. 

Tantawy (2020) proposed that allowing teachers the opportunity to choose the type of PD 

they need enhances their self-efficacy and pedagogical knowledge. Potolea and Toma 

(2015) conducted a study that suggested that teachers should have input when it comes to 

their individualized PD needs. The researchers determined that the success of 

implementation of the strategies were connected to teachers who were able to make 

instructional decisions with regards to their PD learning experiences (Potolea & Toma, 

2015).  This study further revealed that incorporating teachers in the planning and 

developing of PDs can positively influence the effectiveness of the sessions.  
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Modeled Professional Development. Researchers stress that without a concrete 

understanding of the instructional strategies learned during PD, teachers find it difficult 

to implement new strategies in their classrooms (Suprayogi et al., 2017). Slater (2017) 

affirmed that in order for teachers to understand and use DI in their classroom, these 

strategies should be modeled during PD sessions. Teachers need to model the knowledge 

gained from PD to support their instructional interactions with students (Zein, 2017). 

Modeling activities can become the catalyst for teacher discourse, innovative 

instructional delivery, and conceptual change in teacher practice (Biccard, 2019). A 

recent study showed that teachers felt that PD that offered a variety of development 

activities such as collaboration, observation, and reflection, met their instructional needs 

more than simply signing up for a course (McElearney et al., 2019). Biccard (2019) 

proposed that teachers should have the same learning experience they want their students 

to learn from. Modeling of an effective practice can provide teachers with a clear 

blueprint as to how their current practice can evolve (McElearney et al., 2019).  

Hands-On Professional Development. PD that supports active learning among 

teachers by promoting engaging activities, reflective discussions, and collective practice 

and participation is considered to be an effective high-quality program (Zein, 2017). 

Teachers need opportunities to experience hands on PD that allows them opportunities to 

observe model-teachers, plan standards-based lessons, review student artifacts, and 

experience teaching strategies that can be utilized in their classrooms (Zein, 2017). PD 

sessions that is learner centered and has a variety of engaging learning activities have 

been most successful (Biccard, 2019).  
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Collaboration in Professional Development 

Research suggested that in order for PD to be effective, teachers need to be open 

to new opportunities for collaborating with colleagues (Gheyssens et al., 2020). 

Collaborative PD provides an opportunity for teachers to work together to improve their 

content knowledge and instructional practice. Studies revealed that effective teacher 

collaboration significantly contributes to the improvement in instructional delivery and 

student performance (Kaur & Debel, 2019). Vangrieken et al. (2015) suggested that 

effective teacher collaboration can lead teachers to creating a collaborative environment 

where they can come together to consult each other on instructional designs, resources, 

activities, and standards-based lessons. Conversely, in a more extensive collaborative 

environment, teachers can create an atmosphere where they cooperatively work together 

to construct shared objectives, build assignment and assessment cohesiveness, and 

participate in a deeper-level examination of their teaching practices (Vangrieken et al., 

2015).  

Gheyssens et al. (2020) conducted a study that affirmed that teachers reported 

positive experiences when having more opportunities to collaborate and discuss their 

learning practices related to DI implementation. Chaudhuri et al. (2019) stated that 

teachers felt that PDs that did not provide opportunities for teachers to collaborate with 

their colleagues was not effective. Tantawy (2020) affirmed, having increased 

opportunities for social interaction with teaching colleagues can have a strong influence 

on a teachers’ learning progress. Thus, teachers should participate in PD that is job 

embedded, collegial, and collaborative (Zwart et al., 2015). According to Kaur and Debel 
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(2019), PD through teacher collaboration identified four types of collaborative practices 

in which teachers work together (a) establishing and promoting learning community (b) 

lesson study groups (c) community of practice (d) arranging teacher design teams. A 

professional learning community (PLC) provides an opportunity for professionals to 

work together with the collective purpose of enhancing student learning with supportive 

and shared leadership, values, visions, goals, practice, and conditions (Vangrieken et al., 

2017). A community of practice is a partnership among professionals who find it 

beneficial to learn from one another, and often times find it useful to share their teaching 

knowledge to address challenges that teachers may be facing and to improve on current 

teaching practice (McElearney et al., 2019; Vangrieken, et al., 2017). Creating an 

effective learning community of practice enhances the communication and collaboration 

amongst teachers (Valiandes & Neophytou, 2018). Survey results from Teaching and 

Learning International revealed that teachers rated collaborative research as having the 

most influence on their professional practice (McElearney et al., 2019). Thus, teacher 

collaborative PD has the opportunity to have a positive effect on a teachers’ confidence, 

motivation, and competence, and ultimately increases a teachers’ exposure to varied 

teaching practices and pedagogical approaches (Kaur & Debel, 2019). 

Instructional Approaches for Differentiation in Mathematics 

 Best practices and instructional approaches lay the groundwork for helping 

students learn and understand the concept of mathematics. According to Fonger and 

Altindis (2019), the complexity of strengthening a student’s conceptual understanding 

has been a challenge in mathematics education. Meeting the instructional needs of all 
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students, particularly those students who struggle in the area of mathematics is primarily 

focused on the implementation of the various instructional designs and approaches 

(Clarke et al., 2015). Althauser (2018) affirmed having a “reform-based teaching will 

require teachers to have deep insights about mathematics, about students as learners of 

mathematics and about pedagogy that will support students’ learning” (p.66). 

Explicit Instruction. Explicit instruction is an effective instructional approach for 

teaching a wide range of mathematics skills and concepts to students at varying levels 

(Morano et al., 2020). According to Satsangi et al. (2019), explicit instruction is an 

instructional approach where the teacher provides step-by-step strategies to solve a 

specific problem then that strategy is used to solve a specific set of problems, and then 

students are required to complete the same steps to solve problems independently. 

Explicit instruction requires teachers to have time plan lessons that encompass a clear 

outline of the structured and sequenced steps they will need to teach a specific skill.  

Explicit instruction involves the teacher modeling how to solve mathematical problems, 

guiding students as they practice solving problems, and supporting students as they solve 

problems independently. Research suggested that in the modeling stage of explicit 

instruction, the teachers’ delivery should be clear, concise, and consistent to avoid 

digression and classroom interruptions (Hughes et al., 2017).  In the guided practice 

stage, teachers should provide instruction that is scaffolded through physical, visual, or 

verbal prompts (Hughes et al., 2017).  At this stage, students often times work in pairs or 

groups, and are provided with instructional feedback as they venture to solve the 

problems presented. In the independent practice stage, students are prompted to work 
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individually on an assignment, and are assessed to determine their progress towards 

meeting the mathematical standard.  

The “Give Me Five” Strategy. Multiple representation provides an opportunity 

for students to see the same mathematical ideas presented in more than one way. The 

“Give Me Five” strategy is an instructional strategy that helps students develop 

conceptual understanding through multiple representation. With this approach, there are 

five different representations that can be used to increase a student’s understanding of 

math concepts. Lesh et al. (1987) explored these five modes of representing knowledge 

(a) physical representations – concrete objects (e.g. cubes, counters, tiles) can be used to 

model math concepts and manipulate mathematical ideas (b) contextual representations – 

real world situations can be explored to engage students’ interest  (c) verbal 

representations – words and phrases can be used to discuss, interpret, define, or describe 

mathematical ideas and make connections throughout the learning experience (d) Visual 

representations – diagrams, pictures, number lines, graphs, and other mathematical 

drawings can be used to represent a problem (d) symbolic representations – numerals, 

variables, tables, and other symbols can be used to showcase an understanding of 

mathematical ideas. According to Flores et al. (2015), multiple representations provide 

students an opportunity to develop a better sense of mathematics and a deeper conceptual 

understanding. Engaging student in mathematics through multiple representations helps 

students visualize, simplify, and make sense of abstract mathematical tops, and gives 

them a firm foundation in mathematical problem solving (Flores et al., 2015) 
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Concrete-Representational-Abstract. The Concrete-Representational-Abstract 

(CRA) instructional approach is a research-based strategy that embeds conceptual 

understanding and procedural fluency. Conceptual understanding supports the 

understanding of mathematical ideas, the transfer of knowledge to new situations, and the 

application of that knowledge to new contexts. Procedural fluency refers to how students 

apply procedures accurately, efficiently, and flexibly. According to Flores et al. (2015), 

the ability for students to solve complex mathematical problems and transfer their new 

skills to new situations is correlated to a students’ procedural and conceptual knowledge. 

Hence, with the CRA approach, teachers are able to model and guide students through 

three instructional phases to ensure students are able to work independently to solve those 

complex mathematical problems. This three-phase instructional approach for teaching 

math concepts can be identified as (a) the concrete phase (b) the representational phase 

(c) the abstract stage. In the concrete phase, students can use manipulatives to solve 

mathematical problems. If students master the concrete phase, they are able to progress to 

the representation phase where they can use pictures and drawings to solve mathematical 

problems. Once students have mastered the representational phase, students can move to 

a more abstract way of thinking. Althauser (2018) affirmed that with the CRA approach, 

teachers can model with manipulatives and transition students from concrete objects to 

visual representation then to abstract notation. The CRA approach is commonly used in 

conjunction with DI strategies. Teachers can implement the CRA approach in small 

groups to ensure they are differentiating and meeting the specific needs of students. In 

doing so, teachers could begin with whole group instruction at the concrete phase and as 
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students demonstrate mastery at the concrete level, they could transition to the 

representational phase to work in pairs and/or groups. Once teachers assess their ability to 

meet the standards within the representational phase, students can move to the abstract 

phase for further enrichment and to progress through the problem-solving process. 

Polya’s Problem Solving Process. Polya’s Problem Solving Process (PPSP) is a 

research-based strategy that focuses on mathematical reasoning, explaining, and 

procedural fluency. This mathematical strategy was developed by George Polya in 1945. 

Polya published a book entitled, How to Solve It, where he designed a four-step approach 

to problem solving: (a) understand the problem, (b) devise a plan, (c) carry out the plan, 

and (d) check the answer. According to Clarke et al. (2015), providing strategies and 

scaffolds for mathematics problem solving assists students in developing a critical 

thinking thought process needed to support their understanding of mathematical concepts. 

Thus, as teachers develop mathematical lessons to meet the individualized needs of their 

students it is essential for teachers to have an understanding of instructional approaches 

and develop continuous opportunities for students to improve their mathematical 

problem-solving skills (Althauser, 2018). 

Project Description 

Potential Resources and Existing Supports 

A 3-day PD session will be offered to mathematics teachers in an effort to share 

DI strategies and resources that can influence teacher practices and student performance. 

A meeting will be scheduled with school administrators to discuss the findings of my 

study and to present the possibility of facilitating the 3-day PD session. During this 
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meeting, the daily agenda outline for the PD will be shared along with proposed PD 

timeline. Once approval is received, email invitations will be sent to the school 

administrators, and all of their mathematics teachers in Grades 6 through 8. The 3-day PD 

session will be held on the schools’ premises in their instructional data/conference room. 

The school will provide Internet access, a Smartboard, and workshop resources (i.e. chart 

paper, post-it notes, highlighters, paperclips, index cards, scissors, poster markers, 

pencils, pens, and paper). The teachers will need a laptop, access to their content 

curriculum, and various instructional resources and materials. Teachers will be provided 

with various graphic organizers and handouts throughout the session.  The presenter will 

need to make copies of all of these resources based on the participants’ registration.  The 

presenter will also provide a digital copy that can be opened on Microsoft Word and/or 

using Google Doc. 

Potential Barriers 

This project study has been created to be presented to mathematics teachers in 

grades sixth through eighth grade. One potential barrier may be limited funding for 

substitute teachers. Substitute teachers are needed to cover the teachers’ classrooms, so 

they can attend the PD session.  To address the barrier, I will schedule the PD session 

with assigned teacher – grade level cohorts so that all mathematics teachers are not out of 

the building on the same day. This solution will limit the number of substitutes needed 

for any given day. It will also address the need for individualized support in content-

specific and grade specific PD. 
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A second potential barrier may be that teachers may be hesitant with their 

participation in the PD due to the need for collective participation, observation, and 

reflection. In order to address this barrier, I will inform teachers the training will be 

content-specific and will provide an opportunity to prepare lessons that can be used in 

their current practice. I will also remind teachers that they will have access to various 

mathematics resources, strategies, and lessons that will address their concerns as teachers 

and that can be utilized in their mathematics classrooms. I will be sure to create a 

collaborative environment that is conducive to learning. 

Proposal for Implementation and Timetable 

The proposed project is a 3-day PD session. This 3-day PD will extend over a 9-

week period of time. The details of the proposed project are as follows (See Table 3): 

 

 

Table 3 

Proposed Professional Development Timeline 

Date Task Person Deliverable 

July  • Meet with school administrators Administrators 
Researcher 

PowerPoint 
Presentation 
 

August  • Plan PD sessions based on school 
calendar 

• Share PowerPoint Presentation with 
school administrators 
 

Administrators 
Researcher 
 

Email 

September • Send invitation to potential participants 
• Send list of registered participants to 

school administrators 
 

Researcher  Email 

October • Conduct Day 1 – PD Researcher Face-to-Face or  
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• Conduct Day 2 – PD 

 

 
Researcher 

Virtual 
Face-to-Face or  
Virtual 

November  • Conduct Day 3 – PD Researcher Face-to-Face or 
Virtual 

 

My Roles and Responsibilities 

To ensure the success of the 3-day PD session, several roles and responsibilities 

will be established. My role and responsibility will be to (a) organize the meetings with 

school administrators and teachers, (b) formalize participant registration for 3-day PD, (c) 

ensure all resources, materials, equipment, and facility are secured, (d) facilitate PD 

sessions with teachers, and (e) review feedback from participants and make necessary 

changes. The school administrators will be asked to (a) provide written approval for 

conducting this 3-day PD, (b) offer available dates based on the schools PD calendar, and 

(c) encourage and support teachers with implementing the DI strategies presented 

throughout the 3-day PD. The teachers will be asked to (a) a willingness to learn and 

implement the DI strategies presented, (b) actively participate in the collaborative 

activities, instructional discourse, and reflection opportunities, and (c) provide 

constructive feedback for future improvements.  

Project Evaluation Plan 

The purpose in designing this 3-day PD session over a 9-week period of time was 

to address the expressed needs of participants of the study. This project was designed 

based on the findings form the research. The goal of the project evaluation plan is to 

determine the effectiveness of the PD sessions. The effectiveness of the PD session will 

be measured using exit tickets, surveys, and reflective feedback.  At the close of each 
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session, the participants will be asked to complete exit tickets that will provide them an 

opportunity to share their reflections (Appendix A). I will provide participants with an 

opportunity to express any concerns using the “ticket out the door” method. The “ticket 

out the door” technique will be used to give teachers an opportunity to pose any 

questions, comment, and/ or concerns. I will adjust the PD delivery format based on the 

responses provided. Hardin and Koppenhaver (2016) suggested that effective PD should 

be modified based on teacher feedback, and that teachers need consistent follow-up 

support. Thus, based on teacher feedback, I will continuously monitor and adjust the PD 

sessions to create a learning environment that is most conducive to educators. 

Formative and Summative Evaluation 

Formative and summative assessments work in harmony and are distinguished by 

the characteristics of the channels of communication between teaching and learning 

(Houston & Thompson, 2017). Formative assessments can be described as any activities 

that provide feedback in which the data collected can be utilized to adjust, alter, or adapt 

instructional delivery in the classroom environment (Cagasan et al., 2020). In order to 

ensure active engagement through a positive learning experience, formative assessments 

will be embedded throughout each day of the 3-day PD session. These formative 

assessments will be used to gauge each participant’s understanding of DI, and how DI 

strategies can be employed in the mathematics classroom.  Participants will be 

encouraged to reflect on their learning and their learning needs. Bakx et al. (2014) 

proposed that observations, questionnaires, interviews, and portfolios are powerful 

methods to assess teachers’ understanding and competencies, and to gain insight into 
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possible next steps in their instructional practices. Throughout the 3-day PD, participants 

will engage in various formative assessments such as structured question and answer 

activities, academic discourse, collaborative lesson planning, peer observations, and 

“ticket out the door” exit tickets. In addition, I will utilize a summative assessment to 

evaluate the overall effectiveness of the 3-day PD session. According to Forrest (2018), 

formative and summative assessments are needed to determine the effectiveness of PD 

and if there is need for change.  At the end of the 3-day PD, the participants will complete 

a summative evaluation to determine if they found the information presented beneficial to 

their learning needs. The answers to the questions will be submitted anonymously, and 

the participants will provide real-time analytical feedback of the various aspects of the 

presentation. Furthermore, I will adjust the delivery of the 3-day PD session based on the 

participants’ feedback and determine next steps for improving future PD sessions.  

On day 1, all participants will be assigned to their collaborative groups based on 

the grade level in which they teach. The participants will complete an opening learning 

profile activity that will assist in identifying their learning style. The opening learning 

styles activity will be used to ensure multiple opportunities for differentiation throughout 

the PD. The exit activity will be a Flip Grid presentation consisting of reflective 

questions. This assessment tool will be used to determine what the participants learned on 

the first day of the PD. The Flip Grid presentation will assist me with making any 

adjustments to the upcoming PD sessions. Teachers will record their responses to a series 

of questions and these presentations will be used during the opening activity of Day 2.  
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On Day 2, teachers will participate in the Flip Grid presentation review activity. 

The activity will involve a review of the previous session presentations and engaging 

questions to encourage academic discourse. The second activity will be a peer share 

activity where the participants will identify the learning targets, success criteria, and 

academic vocabulary for their selected grade-level mathematical standard. I will provide 

participants with the activity guidelines and assist teachers with resources to help identify 

the enduring understandings of the concepts in which they selected. I will also ask 

guiding questing to promote mathematical discourse and encourage active participation. 

As a culminating activity for Day 2 of the PD, the participants will complete a Glow and 

Grow exit ticket. The exit ticket will be reflective questions that will be used as an 

assessment tool to guide Day 3 instruction and to assist with determining next steps.  

On Day 3, teachers will complete a video reflection activity as they observe their 

colleagues pre-recorded modeled DI lesson in a mathematics classroom. Teachers will 

have an opportunity to answer guiding questions, provide constructive feedback, and 

modify and adjust their lessons as deemed necessary. At the end of the 3-day PD, all 

participants will complete a summative evaluation on the effectiveness of the content 

presented throughout the 3-day PD session and the overall effectiveness of the PD 

facilitator. The participants will answer questions regarding the content shared, how the 

information was presented, and how the information shared can possibly influence 

teaching and learning. I will use this information to determine the success of the 3-day 

PD session and assist with the enhancement and improvement of future PD opportunities.  
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Evaluation Goals 

The evaluation methods that will be used for this study are aligned with a goal-

based approach and support the objective of this 3-day PD session. The main goal of this 

3-day PD is to provide mathematics teachers with the time to collaborate and reflect upon 

the various DI strategies that can be utilized during classroom instruction. Teachers need 

time to reflect upon their past experience and plan for future actions. According to 

Valiandes and Neophytou (2018) “reflective practice is an essential part of PD, since it 

enables teachers to gain self-awareness about their practice and its impact on their 

students,’ determining simultaneously their needs for more extensive and particularly 

focused PD” (p. 127). Hence, teachers will participate in hands-on, engaging, and diverse 

activities to ensure that they have a clearer understanding of differentiated instruction and 

how to incorporate the various DI strategies in the mathematics classroom. Formative 

assessments will be utilized throughout the 3-day PD. In addition, teachers will be asked 

to complete a summative evaluation at the close of Day 3. The participants will be 

encouraged to reflect on their learning experiences throughout the 9-week period of time. 

This summative evaluation will be an online survey which will give real-time feedback 

and provide reports for analyzing participant responses. This feedback will serve as 

beneficial data for designing future PD opportunities. 

Key Stakeholders 

The key stakeholders for this 3-day PD are teachers and school administrators. 

This 3-day PD session will provide teachers with the resources, strategies, and tools to 

positively influence teaching and learning. Participants will be asked to sign in for each 
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session, and administrators will be able to monitor teacher attendance for each session. 

School administrators will have an opportunity to monitor the PD and teacher 

participation. School administrators will be invited and encouraged to attend each PD 

session to be involved in the implementation process of the DI strategies presented. The 

stakeholders will receive information regarding this study to provide a clearer 

understanding of the purpose and goal of the 3-day PD session. 

Mathematics Teachers in Grades 6-8. All mathematics teachers in grades 6-8 

will be invited to participate in the 3-day PD session. The focus of the 3-day PD session 

will be to assist teachers in developing a clear understanding of the components of DI and 

how the various DI strategies can align with mathematical standards. Teachers will 

engage in developing lessons that maximize their use of DI strategies and best practices 

for mathematics instruction. The main goal of the 3-day PD will be to provide teachers 

with the time to collaborate and reflect upon the various DI strategies that can utilized 

during classroom instruction. 

School Administrators. The school principal and assistant principals will be 

invited to participate in the 3-day PD session. I will include each of these individuals in 

the planning and implementation process of the PD sessions. To support the success of 

the PD, I will invite school administrators to observe, monitor, and provide their input as 

to how the sessions are progressing, and to provide feedback on whether there is a need 

for further development. In addition, including the administrators in the PD sessions will 

provide an opportunity for collaboration between the teachers and the administrative staff 

in their building. It is my hope that administrators will explore the effectiveness of the PD 
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process and plan to provide future opportunities for the mathematics teachers to build 

upon this learning experience.  Support from the school administrators can motivate 

teachers to actively utilize the newly learned DI strategies and mathematical approaches 

in their classrooms. At the close of the 3-day PD session, I will provide administrators an 

opportunity to express their expectations for future implementation of DI in the 

mathematics classroom. 

Project Implications  

Implications for Social Change 

This project has potential to positively influence mathematics teachers, students 

and school at the local site because I will offer this 3-day PD based on the perspectives of 

the participants from the study. Mathematics teachers at the local middle school were 

struggling to implement DI strategies in mathematics lessons as presented in PD meetings 

and as directed by school administrators. Thus, the middle school mathematics teachers at 

the local site would benefit from the PD because it will enhance their knowledge and 

understanding of various DI strategies that could be utilized to positively influence 

student performance. According to Prast et al. (2018) PD about differentiation in 

mathematics has the potential to improve student achievement. Hence, this 3-day PD will 

provide teachers with an opportunity to develop a rich understanding of the components 

of DI and how the various DI strategies can align with each grade-level mathematical 

standards. Through their participation in this PD, teachers will have an opportunity to 

collaborate with their colleagues to develop instructional mathematics lessons that 
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incorporate the varied DI strategies discussed. Based on the findings of the study, the 

local school site could possibly benefit from their participation in this 3-day PD project. 

Importance of the Project in Larger Context 

In the broader context, this project has great potential to positively influence 

teachers, students, and schools. As stated in the literature, “Successful programs are those 

developed according to teachers’ needs and provide ongoing support and feedback by 

experts or mentors for sustainable change” (Valiandes & Neophytou, 2018). Therefore, it 

was my goal to create a project that supported the findings from various research studies. 

The project presented is designed to enhancing middle school teachers’ knowledge and 

understanding of various DI strategies in the mathematics classroom. Research suggested 

teachers become more effective teachers as their instructional practices improve 

(Valiandes & Neophytou, 2018). Thus, this 3-day PD session can also be adjusted to 

apply to elementary and high school teachers. In doing so, teachers would receive 

content-specific strategies that can be used to differentiate their instruction. The 

expansion of this project would also provide an opportunity to share research-based 

instructional strategies that can be employed with students in various grade-levels and 

contents within the school district. Lastly, I plan to share the findings of this doctoral 

study with educators at the local and state level in hopes of providing more support for 

educators and to promote academic discourse about effective DI strategies in the 

mathematics classroom. 
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Conclusion  

This PD session was designed to help teachers deepen their knowledge and 

understanding differentiated instruction and determine how to incorporate DI strategies in 

the mathematics classroom. In section 3, the project plan for the 3-day PD session was 

outlined and described. A connection between the project and the research was 

established. I combined information gathered from both the research and the interviews 

and created a 3-day PD session for middle school mathematics teachers. Section 4 will 

offer a reflection for the development of the study and the project. The information will 

provide insight to the strengths, limitations, and implications of the project.  
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Section 4: Reflections and Conclusions 

The problem that prompted this study was that mathematics teachers at the local 

middle school were struggling to implement DI strategies in mathematics lessons as 

presented in PD meetings and as directed by school administrators. In this qualitative 

study, I explored middle school mathematics teachers’ perceptions about using 

professional development learning of DI strategies in the classroom, about the problems 

they may encounter trying to use new strategies after a training session, and about 

suggestions for improving the effectiveness of translating professional development into 

practice. Differentiated instructional strategies are methods that employ a student-

centered teaching approach that supports accommodations and modifications based on 

each student’s distinctive learning needs in an effort to improve their overall performance 

(Gaitas & Martins, 2017; Khan et al., 2016).  The findings from this study revealed that 

that participants (a) utilized differentiated instructional strategies based on student data 

(b) faced challenges with time, resources, diverse student needs, and student behavior 

when employing the various differentiated instructional strategies (c) desired to choose 

PDs that are hands-on, and that offer opportunities to observe modeled strategies that are 

specific to their content. As a result of the findings, I developed a 3-day PD focusing on 

DI in the mathematics classroom. This section centers on my reflections and conclusions 

about the project. In section 4, I concluded this study project with the project’s strengths 

and limitations, recommendations for alternate approaches, the project development, 

reflections on the importance of the work, and the implications on social change and 

future research. 
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Project Strengths and Limitations 

Projects Strengths 

The strengths of this project are related to the research and analysis of the 

findings. Hubbard et al. (2020) proposed that PD should be “job-embedded, 

collaborative, included demonstration lessons that modeled instruction, centered on 

evidence-based practices and content, offered time for planning, curriculum 

implementation with students, reflection and focused on discipline-specific curriculum 

development” (p. 3). McNeill et al. (2016) discovered that professional development that 

incorporates peer support and provide participants with the time to effectively incorporate 

the information they receive into their instructional practices is most beneficial. Hence, as 

proposed in these studies, I designed a 3-day PD session that specifically addressed the 

findings of the study in which teachers shared the need for PD session that is specific to 

mathematic instruction, that provides teachers with a choice and/or input in the DI 

strategies needed, and PD that offers hands-on modeled support for the proposed DI 

strategy. Teachers who participate in these PD sessions will have an opportunity to 

collaborate with their colleagues to discuss DI strategies and best practices that are 

beneficial to teaching mathematics.  

By engaging interacting, and collaborating with their peers, participants will have 

an opportunity to share instructional practices, create effective mathematics lessons, 

participate in academic discourse, model instructional practices, and engage in reflective 

feedback (Hubbard et al., 2020) These instructional encounters can help to create positive 

collaborative relationships, cultivate instructional delivery, and positively influence 



102 

 

teaching and learning (Vangrieken et al., 2015). Participants will engage in collaborative 

activities that encourage discussion, enhance instructional planning, and embolden 

collective reflection. Darling-Hammond et al. (2017) affirmed that when teachers engage 

in collaborative PD they are able to reflect upon their teaching practices and determine 

what strategies are effective for meeting the specific needs of their students. Thus, the 

strength of this project is that participants will have adequate time to learn, practice, 

implement, and reflect upon new strategies shared throughout the 3-day PD session.  

Project Limitations 

The major limitation of this project is the funding of the project. For teachers to 

participate in this 3-day PD, substitutes would be needed to cover teacher classrooms.   

Akiba and Wilkinson (2016) affirmed that it is essential that extra funding is allocated for 

teacher substitutes to give teachers the time needed to collectively and collaboratively 

engage in a PD models. To address this limitation in the most effective way, the PD could 

be scheduled on district designated PD days to eliminate the need for substitutes. Or, the 

PD could be designed to support a cohort of teachers to minimize the number or 

substitutes needed on each of the days.  

Another limitation involves ensuring that collaboration continues among the 

teachers on a regular basis. Although I will offer the 3-day PD over a 9-week period of 

time, it may be a challenge for that collaboration to continue once the 3-day PD has 

ended. To support ongoing collaboration, a shared platform will be utilized to house 

various DI strategies, resources, and artifacts. In addition, I will suggest that 

administrators organize future PD sessions with the cohort of teachers who participated in 
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the 3-day PD session. According to McElearney et al. (2019), PD should be ongoing and 

continuous to engage teachers in instructional planning and to ensure the effectiveness of 

their instructional practices. Establishing a collaborative PD models that supports 

continuous learning of the curriculum supports the overall practice of effective teaching 

and learning (Akiba & Wilkinson, 2016). 

Recommendations for Alternative Approaches 

Alternate Approaches to the Problem 

One alternate approach could be to explore the administrators’ perceptions of DI 

in the mathematics classroom. An accompanying project would be to create a monitoring 

plan to assist administrators with monitoring and evaluating the teachers’ effectiveness in 

implementing DI and the impact it has on student achievement. The guide could focus on 

(a) creating an observation protocol to guide classroom observations (b) providing 

teacher feedback tool that would support instructional discourse, probing questioning, 

and reflective insights (c) conducting data analysis to determine if future PD is needed to 

develop the teachers’ expertise for differentiating instruction effectively. Results from the 

data could be used to create and implement an action plan for the successful 

implementation of DI strategies that meet the increasingly diverse needs of students in 

the mathematics classroom. Another approach to address this problem could be to begin 

with population selected. The project targeted middle school mathematics teachers in a 

local school in a southeastern community. The project could have encompassed several 

middles schools within the school district. This would increase the participation and 

allow data to be analyzed with a greater representation of the district at large. Lastly, 
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another alternative approach could be to conduct teacher observations. This study did not 

include teacher observation; hence, structured classroom visits could address how 

teachers perceive the implementation of DI strategies in the mathematics classroom. This 

data would provide insight as to how teachers engage with their students, and how their 

students react to their instructional delivery.   

Alternate Definitions of the Problem 

The problem that prompted this study was that mathematics teachers at the local 

middle school were struggling to implement DI strategies in mathematics lessons as 

presented in PD meetings and as directed by school administrators. I interviewed eight 

middle school mathematics teachers to explore their perceptions on implementing DI and 

about ideas that support teachers in effectively using DI strategies in mathematics 

classrooms. The data obtained from these one-on-one semi-structured interviews showed 

that teachers believed in the importance of utilizing DI strategies to meet the specific 

needs of students, and that despite the challenges, they wanted to participate in PD 

sessions that were structured to meet their specific needs as teachers. Thus, I designed a 

3-Day PD project based on themes revealed from the study. The project supports 

fostering an environment where teachers can participate in hands-on, content-specific, 

and collaborative PD where they can increase their knowledge of DI strategies in the 

mathematics classroom. Nevertheless, I realize there will be some participants who 

choose not to employ the DI strategies presented; thus, two alternative definitions for the 

problem for this study are identified as follows: 
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1. Opportunities for teachers to collaboratively engage in content planning is 

needed to share DI strategies that will improve teaching and learning in 

the mathematics classroom. 

2. Opportunities to create teacher cohorts across the school district is needed 

to develop collaborative relationships where teachers can share resources 

and strategies that will assist them in planning effective DI mathematics 

lessons. 

These alternative definitions of the problem support the problem that prompted this study 

because each of them will provide teachers with an alternate path for exploring DI and 

the strategies necessary to meet the diverse needs of their students. 

Alternate Solutions to the Local Problem  

Alternate solutions may benefit teachers who work in schools where collaboration 

opportunities are not available. These alternate solutions are designed to assist teachers 

who would like to network and collaborate with each other to share instructional 

resources and strategies that can cultivate a differentiated learning environment.  

Alternate solutions are a good way to provide teachers with additional support.  To 

address ways in which teachers can collaboratively engage in content planning to share 

DI strategies that will improve teaching and learning in the mathematics classroom, a 

PLC could be organized.  This PLC could provide an opportunity to formulate 

collaborative teams consisting of the school administrator, an academic coach, and the 

content and grade level teachers. This PLC could meet weekly to enable collaborative 

conversations that focus on employing DI strategies that meet the targeted needs of their 
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students. Teachers could engage in academic discourse, share instructional resources, and 

develop weekly DI lesson plans. When teachers are not provided the time to collaborate, 

they are not able to gain self-awareness about their instructional practices which can limit 

their ability to plan for future actions in their instructional delivery (Valiandes & 

Neophytou, 2018). According to Hubbard et al. (2020), teachers need a consistent and 

definite time to work collaboratively on a shared purpose to accomplish the common goal 

of student learning. Having weekly content planning sessions that is inclusive of 

administrative and instructional support can provide the positive reinforcement needed to 

positively influence teaching and learning.  

In addition, to create teacher cohorts across the school district to develop 

collaborative relationships where teachers can share resources and strategies that will 

assist them in planning effective DI mathematics lessons, a community of practice could 

be established. A community of practice is a partnership among teachers who find it 

helpful to learn from one another and find it advantageous to share their teaching 

knowledge and improve their teaching practices (McElearney et al., 2019; Vangrieken, et 

al., 2017). With technological advances, this community of practice could be experienced 

via online platforms and social media outlets. Although teachers from various districts 

may not be available to participate in face-to-face meetings, teachers may find it more 

feasible to participate in virtual monthly meeting where they can engage in collaborative 

discussions, instructional discourse, and reflective practices related to DI. These meetings 

could be recorded and shared on online platforms and social media outlets to provide 

additional support for educators on a broader scale. 
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Scholarship, Project Development and Evaluation, and Leadership and Change 

In this study, I investigated middle school mathematics teachers’ perceptions 

about using professional development learning of DI strategies in the classroom, about 

the problems they may encounter trying to use new strategies after a training session, and 

about suggestions for improving the effectiveness of translating professional 

development into practice. Based on the analysis of the data, I found that that the 

participants believed that it was important to use DI strategies to engage students, but 

expressed that insufficient time, knowledge, and resources limited their options for 

implementing DI strategies.  

As an academic coach in the middle school setting, I desired to see how teachers 

were currently differentiating instruction in their classrooms and I wanted to explore 

possible PD sessions that could be designed to support teachers with utilizing DI 

strategies in the mathematics classroom. According to Akiba and Wilkinson (2016), an 

academic coach can provide opportunities for teachers to improve their professional 

knowledge and development in their pedagogical teaching practices by providing 

feedback, research-based strategies, and high-quality resource materials (Akiba & 

Wilkinson, 2016). As I engaged in conversations with the participants, I learned that 

participants were eager to improve their professional knowledge and implement DI in 

their classrooms, but that they desired more opportunities where they are able to choose 

PDs that are hands-on, and that offer opportunities to observe modeled strategies that are 

specific to their content. Nevertheless, as a scholar, I had to remove myself from the role 

of an academic coach and position myself as the researcher. Although this was a 
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challenge because I have had prior experiences with facilitating PD related to DI, it was 

essential that my research was free of any biases and opinions. To address this challenge, 

I remained objective and receptive and I didn’t interject any personal biases. Merriam 

(2009) affirmed that it is important to identify biases and monitor throughout the research 

study. As a scholar, I was able to identify participants’ perceptions on DI, and design a 

PD opportunity that addressed the needs that were revealed during the data collection 

phase of this study. 

To investigate the perceptions of middle school mathematics teachers, I 

interviewed eight teacher participants at the local site. I was thrilled that teachers 

consented and that I was able to begin collecting data for the study. Soon after teachers 

consented to participate in my study, I began scheduling the one-on-one semi-structured 

interviews. Once the data was collected and analyzed I began designing my 3-Day PD 

session. During this phase, I discovered that my findings served to be a clear framework 

for the development of my project. I used my finding as a guide for creating a PD plan 

that met the identified needs of the participants in the study.  The 3-Day PD session was 

developed to share DI strategies that could be utilized in the mathematics classroom. In 

my role as a researcher, I found that by exploring research-based strategies I can equip 

educators with the instructional practices needed to positively influence student 

performance. By developing this project, I was able to grow as a practitioner, as a project 

developer, and as a research scholar, committed to professional growth and development 

and being a life-long learner. 
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Growth as a Scholar 

As I worked through my study, I deemed myself as a scholar. I started to 

demonstrate the qualities of a scholar through the research and analysis of my study. I 

was afforded opportunities to grow as a scholarly writer and to cultivate my knowledge 

of qualitative studies. Throughout the research process, I learned how to identify a 

problem, develop research questions, collect, and analyze data, and explore peer-

reviewed research. In this study, participants engaged in one-on-one interviews that were 

recorded and transcribed. The transcription process cultivated my understanding as a 

scholar. I listened to the recording numerous times, typed each of the participants’ 

responses, and devoted a great deal of time to coding the data. I identified the repeated 

words and phrases from the transcripts and searched for patterns and themes. This 

process was quite tedious; however, it was crucial for the research. Moreover, during the 

research process it was vitally important to ensure that I didn’t interject any personal 

biases, and as a scholar, I was able to identify participants’ perceptions on DI, and design 

a PD opportunity that addressed the needs that were revealed during the data collection 

phase of this study. 

Growth as a Practitioner  

As a practitioner engaging in the research for this study, I gained a greater 

understanding of DI, and how DI can be employed in the mathematics classroom. 

Conducting this study provided me an opportunity to reflect upon my experiences as a 

teacher and academic coach. The knowledge and experiences that I gained from this 

process has positively influenced my perspective on education. Through this research I 
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was able to be reflective as a former mathematics teacher in the classroom. As an 

academic coach, I was able to review and reflect on the importance of being a teacher 

leader who fosters an instructional environment that supports the cultivation of teaching 

practices. In my role, I have the opportunity to observe and support teachers; however, 

through this process, I have a deeper understanding of the need for continuous, 

collaborative, and content-specific PD. I gained a clear understanding of what teachers 

need, and how PD can be designed to meet their individualized needs. As a scholar, I had 

to remove myself from the role of academic coach which ultimately afforded me an 

opportunity to listen to the participants without bias. Hence, once the data was collected 

and analyzed, I was able to be more reflective as a practitioner.  I was able to utilize the 

peer-reviewed research and the findings from the study to develop a project that could 

prove beneficial to the participants and the school district. 

Growth as a Project Developer  

As an academic coach, I plan and facilitate PD to support teacher development. 

Hence creating this project for this study has been a rewarding experience. I was able to 

develop a 3-day PD for middle school mathematics teachers. This 3-day PD session 

provided me an opportunity to share DI strategies that could positive influence student 

performance within the district in which I serve. By developing this PD, I was able to 

address the need for utilizing DI strategies in the mathematics classroom. From the 

findings, I learned that participants understood the importance of DI, but were having 

difficulty implementing the DI strategies effectively. In addition, the data revealed that 

participants desired to choose PDs that are hands-on, and that offer opportunities to 
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observe modeled strategies that are specific to their content.  For this reason, I created a 

3-day PD to share DI strategies that could be utilized in the mathematics classroom. I 

incorporated opportunities for peer collaboration, modeling, and academic discourse. In 

the process of developing my PD project, I learned that successful PD requires 

opportunities to actively engage in hands-on practice with instructional strategies prior to 

implementing them with students.  PD involves intellectual contribution and requires 

engagement with exploring new research ideas and approaches, learning a wide-ranging 

instructional methodology, and improving knowledge in educational pedagogy (Tantawy, 

2020). Thus, in my role as the project developer, I have been able to construct a project 

that aligns with the needs identified by the participants in this study. 

Reflection on Importance of the Work 

This research study provided me an opportunity to review and reflect upon the 

perceptions of middle school mathematics teachers on DI. The participants in this study 

possessed at least two years of experience and had an instructional background in the 

mathematics classroom. This project study was designed to provide a variety of 

instructional approaches to meet the diverse needs of students. As an educator, it is 

important to consistently engage in PD that defines and refines teaching practices and 

improves the quality of instructional delivery. This study could be beneficial in assisting 

teachers with developing a clear understanding of DI and how DI strategies can be 

utilized to create instructional lessons that align with their assigned mathematical 

standards. Thus, as I reflected upon this importance of this work, I realized how 

important it is for teachers to be provided with the time adequate time to work 
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collaboratively to plan lessons, discuss possible ideas and approaches, and collect 

materials and resources to effectively implement DI in the mathematics classroom. By 

engaging teachers in collaborative PD, I have the opportunity to contribute to the overall 

success of teaching and learning. 

Implications, Applications, and Directions for Future Research 

This study contributes to the literature on teachers’ perceptions about using DI 

strategies in the classroom, about the problems they encounter trying to use new 

strategies presented in PD sessions, and about teachers’ ideas for improving PD sessions 

about DI. By collecting data from eight mathematics teachers, I captured their 

perceptions, thoughts, and experiences about improving the effectiveness of translating 

professional development into practice. Three themes were derived from the analysis of 

the data. These themes were: (a) Middle school mathematics teachers utilize 

differentiated instructional strategies based on student data, (b) Middle school 

mathematics teachers face challenges with time, resources, diverse student needs, and 

student behavior when employing the various differentiated instructional strategies, and 

(c) Middle school mathematics teachers desire to choose PDs that are hands-on, and that  

offer opportunities to observe modeled strategies that are specific to their content.  Each 

of themes served as the catalyst for creating a 3-Day PD project.  

Potential Impact for Positive Social Change 

Teachers serve as a crucial element to ensure the successful implementation of DI 

and the potential for social change. This study provides teachers with research-based 

strategies to equip them with the instructional practices needed to positively influence 



113 

 

student performance.  The outcome of this study may have a potential impact for social 

change by providing insight into the participants’ instructional practices. By identifying 

PD needs during the research, teachers, administrators, and school districts could adjust 

their PD practices based on the findings of this study. The 3-Day PD project developed 

for this study has the potential to positively impact social change by contributing a 

possible PD plan that can be adapted by other school districts in an effort to provide 

teachers with DI strategies that can possibly increase mathematics achievement. 

Throughout the 3-Day PD, participants are able to share their experiences and 

instructional expertise while collaborating and planning with one another to improve 

mathematics instruction at their local school. The project developed has the potential to 

increase teacher knowledge about DI and foster an environment where teachers can 

participate in hands-on, content-specific, and collaborative PD. According to Prast et al. 

(2018), PD about a systematic implementation of DI in mathematics has the potential to 

increase student achievement and support the varied diverse educational needs of 

students which can ultimately support a more effective learning environment. Hence, the 

PD project created for this study may potentially serve as a model for future PD 

programs.   

Methodological, Theoretical, and Empirical Implications 

This study has important methodological, theoretical, and empirical implications 

because the problem that prompted this study was that mathematics teachers at the local 

middle school were struggling to implement DI strategies in mathematics lessons as 

presented in PD meetings and as directed by school administrators. The probable 
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solutions to this problem were developed from real-life experiences and perceptions of 

middle school mathematics teachers and are supported by scholarly research. The 

methodology used for this study was a basic qualitative design. Utilizing this design was 

most appropriate because it allowed me an opportunity to conduct an in-depth 

investigation of a single group of participants by exploring the experiences and 

perspectives of the participants in the study (Merriam, 2002). The basic qualitative design 

allowed me an opportunity to identify the recurring patterns or themes in the study 

(Merriam, 2002), and to conduct individual interviews to understand the participants’ 

responses and address the problem in the study (Merriam, 2002).   

The conceptual framework of this study was based on Tomlinson’s framework for 

differentiation. This framework focuses on the need for teachers to intentionally address 

and modify the learning content, process, product, or environment in response to 

students’ interests, readiness, and learning profiles (Tomlinson, 2015) consistently and 

intentionally. Throughout the development of this project, I investigated ways to equip 

teachers with the PD needed to effectively employ DI strategies in the mathematics 

classroom. The theoretical implications from this study suggests that providing teachers 

with the DI strategies and scholarly research may improve the overall PD instructional 

program. The empirical implication of this study is that middle school mathematics 

teachers are reliable sources of information about their instructional practices and 

experiences. The data revealed that participants desired to choose PDs that are hands-on, 

and that offer opportunities to observe modeled strategies that are specific to their 

content. To address the findings, I created a 3-Day PD project; however, there is a need 
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for future research studies to produce productive PD plans to enhance and enrich the 

overall professional growth and development of educators.  

Recommendation for Practice and/or Future Research 

The field of education offers numerous opportunities for future research on 

employing DI strategies in the mathematics classroom. The implications for future 

research depend on the teachers, administrators, and the school districts commitment to 

implement continuous, content-specific, and collaborative PD. The findings from the 

study revealed that participants (a) utilized differentiated instructional strategies based on 

student data (b) faced challenges with time, resources, diverse student needs, and student 

behavior when employing the various differentiated instructional strategies (c) desired to 

choose PDs that are hands-on, and that offer opportunities to observe modeled strategies 

that are specific to their content. The research focused on identifying successful DI 

strategies, providing a PD to present those strategies to teachers to support DI in 

mathematics classrooms, and to translate PD learning into practical application. The 

scope of this project addressed middle school teachers; however, further research could 

be examined to determine how teachers implement DI at the elementary and high school 

levels. Additional research that investigates how administrators can offer guidance, 

provision, and support as teachers navigate successfully implementing DI strategies in the 

mathematics classroom could be useful in the instructional environment. In addition, 

modifications can be made to the current 3-Day PD to address the specific needs of the 

teachers in the school. Administrators could create a teacher cohort to determine the 

success of the DI strategies implemented and the effect it has on student performance. 
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Conclusion 

The problem that prompted this study was that mathematics teachers at the local 

middle school were struggling to implement DI strategies in mathematics lessons as 

presented in PD meetings and as directed by school administrators. As I examined this 

problem, I invited middle school mathematics teachers to share their perceptions about 

using professional development learning of DI strategies in the classroom, about the 

problems they may encounter trying to use new strategies after a training session, and 

about suggestions for improving the effectiveness of translating professional 

development into practice. In this basic qualitative design, I endeavored to discover the 

process and perceptions of the participants in the study (Merriam, 2002). As I obtained 

and analyzed the data, I committed myself to the learning how to conduct scholarly 

research and develop a project that can have a positive effect on educators and can 

positively influence social change in the field of education.   

For this basic qualitative study, I conducted an in-depth investigation of a single 

group of participants by collecting data from individual interviews.  The interviews 

explored the participants’ perceptions about using DI strategies in the classroom, about 

the problems they encounter trying to use new strategies presented in PD sessions, and 

about their ideas for improving PD sessions about DI. interviews.  In analyzing the data 

for my study, I ventured to answer the following research questions:   

RQ1:  What are middle school teacher perceptions about implementing 

differentiated instructional strategies learned in a professional development 

workshop?  
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RQ2:  What are middle school teacher perceptions about the challenges of 

implementing differentiated instructional strategies?  

RQ3:  What are middle school teacher ideas for improving professional 

development sessions about differentiated instructional strategies? 

The findings from the study revealed that participants (a) utilized differentiated 

instructional strategies based on student data (b) faced challenges with time, resources, 

diverse student needs, and student behavior when employing the various differentiated 

instructional strategies (c) desired to choose PDs that are hands-on, and that offer 

opportunities to observe modeled strategies that are specific to their content. This study is 

significant because it provided insight as to how teachers were differentiating instruction 

in their classrooms and identified the difficulties teachers were having with implementing 

the strategies introduced during PD sessions. This study also provided a possible 3-Day 

PD session that could be employed to support teachers with utilizing DI strategies in the 

mathematics classroom.  The project developed provides a foundational framework for 

refining the overall instructional PD program to improve mathematics achievement and 

produce effective PD that positively influences the instructional environment. This study 

will inform stakeholders of the varied DI strategies implemented in mathematics 

classroom to enhance academic achievement and student performance on statewide 

assessments. Thus, because of this study, educators will have the opportunity to 

positively influence social change at their local schools, district levels, and ultimately 

within their communities. 
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Appendix A: The Project 

The PD sessions and activities were outlined using a PowerPoint slide presentation and 

facilitator notes. The 3-Day PD is outlined as follows: 

PD Session Schedule - Day 1 
 

Time Activity Method 

8:30am – 9:00am Sign-in, PD material pick-up, 
group assignment, and 
continental breakfast 

Sign-in at table in the front of the 
designated room, and pick-up PD 
materials, table assignment for 
groups, and continental breakfast 

9:00am – 9:15am Welcome, Introductions, 
Overview of 3-day PD, and 
Goals and Learning Outcomes 

Led by PD facilitator using 
PowerPoint slide presentation 

9:15am – 9:45am Ice Breaker – Learning Styles 
Homerun Activity 

Review group 
Ice-breaker activity with 
participants 

9:45am – 10:15am Brainstorming Activity Led by PD facilitator 

10:15am – 11:00 am What is DI? What does it look 
like? 

Led by PD facilitator using 
PowerPoint slide presentation 
and handouts 

 10 MINUTE BREAK  

11:15am – 12:00pm What is DI? What does it look 
like? Part II 

Led by PD facilitator using 
PowerPoint slide presentation 
and handouts  

12:00pm – 1:00pm Lunch On your own 

1:00pm – 2:30pm Differentiated Instructional 
Strategies 

Led by PD facilitator using 
PowerPoint slide presentation 
and handouts 

 10 MINUTE BREAK  

2:45pm – 3:30pm Closing Activity Reflection: Exit Ticket 
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PD Facilitator Notes for Day 1 

• Participants names will be organized alphabetically and grouped based on their 

identified grade level.  

• Participants will receive a name tag and a packet that includes their group 

assignments and all PD handouts for Day 1.  

• Each table will have a resource box. This resource box will contain items that will be 

utilized throughout the workshop. Items will consist of workshop supplies such as 

sharpies, index cards, whiteboard, dry erase markers/erasers, post-it notes, scissors, 

highlighters, pencils, and pens. 

• The PD Facilitator will share all pertinent PD information with the participants using 

a PowerPoint presentation, providing them with a copy of the PowerPoint slides with 

note lines, and handouts. 

• The participants will be provided with breaks during the sessions. 

• Workshop Norms will be posted in the room to ensure they are easily visible 

throughout the session. 

• The PD facilitator will address the following: 

§ Welcome the participants to the 3-Day PD 

§ Introduction of the PD facilitator 

§ Introduce any administrators that are present 

§ Provide an overview of the 3-day PD schedule of activities.  

§ Review the goals, learning outcomes, and essential questions 
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§ Confirm that teachers are in their assigned groups and at their designated 

tables. 

§ Review the meeting norms group discussions and activities 

• Begin session activities 

§ Lead the Learning Styles Activity to identify participant learning styles 

and create Base-Style groups.  

§ Lead the Brainstorming Activity by engaging the participants in a visual 

literacy activity – One Size Fits All? 

§ Provide an overview of DI, and discuss what it is, what it isn’t, and what it 

looks like. Share a video clip of a differentiated math lesson, and discuss 

what we saw, what we heard, and what we think. Have participants engage 

in a sorting activity to show what they have learned about DI. 

§ Give participants a 10-minute break 

§ Provide an overview of the components of DI. Discuss how to 

differentiate by content, process, product, and environment. Discuss how 

you can differentiate according to a students’ interest, readiness, and 

learning profile. Share a video clip of one of the various instructional 

strategies that can be used to differentiate. Have participants complete the 

I See, I Hear, I Wonder protocol. 

§ Give participant a 1-hour lunch break 

§ Provide an overview of the various differentiated instructional strategies. 

Discuss how tiered lessons, flexible grouping, small group instruction, 
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student choice, and stations can be used to differentiate lessons. Have 

participants work with the people at their table to complete the work 

session activity. Participants will be provided with pre-recorded modeled 

lessons where they are to discuss what the strategy is, how it works, and 

what you think the pros & cons of the strategy are. 

§ Give participants a 10-minute break 

§ Finish day 1 with the Closing Session, which will involve teachers 

completing a Flip Grid presentation as a reflection activity. Participants 

will be instructed to answer closing reflection questions and record their 

responses. Participants will work collaboratively to share what they have 

learned about DI and how these strategies can be used in their 

mathematics classroom. Participants will have a graphic organizer to 

record their thoughts and use this summary to record their Flip Grid 

presentations. These responses will be utilized at the start of Day 2. 

§ Facilitator will provide teachers with the online platform (Padlet) that will 

be used to store documents, resources, and artifacts. 

The PowerPoint presentation slides for PD day 1 are found below: 
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Session Schedule - Day 2 
 

Time Activity Method 

8:30am – 9:00am Sign-in, PD material pick-up, 
group assignment, and 
continental breakfast 

Sign-in at table in the front of the 
designated room, and pick-up PD 
materials, table assignment for 
groups, and continental breakfast 
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9:00am – 9:15am Review of Day 1, and overview 
of Day 2 Goals and Learning 
Outcomes 

Led by PD facilitator using 
PowerPoint slide presentation 

9:15am – 10:00am Review, Reflect, & Revisit 
Opening Activity 

Review Flip Grid Presentations 
with participants 

10:00am – 11:00am Differentiation in a 
Mathematics Classroom 

Led by PD facilitator using 
PowerPoint slide presentation 
and handouts 

 10 MINUTE BREAK  

11:15am – 12:00pm KUDs & AHA Protocol 
Activity 

Led by PD facilitator using 
PowerPoint slide presentation 
and handouts 

12:00pm – 1:00pm Lunch On your own 

1:00pm – 2:45pm Differentiated Lesson Planning 
Session 

Led by PD facilitator using 
PowerPoint slide presentation 
and handouts  

 10 MINUTE BREAK  

3:00pm – 3:30pm Closing Activity Reflection: Exit Ticket 
 
PD Facilitator Notes for Day 2 

• Participants names will be organized alphabetically and grouped based on their 

identified grade level.  

• Participants will receive another name tag and any necessary PD handouts for Day 2.  

• Each table will have a resource box. This resource box will contain items that will be 

utilized throughout the workshop. Items will consist of grade-level curriculum guides, 

state-mandated mathematics standards, model lesson plans, and workshop supplies 

such as sharpies, index cards, whiteboard, dry erase markers/erasers, post-it notes, 

scissors, highlighters, pencils, and pens. 
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• The PD Facilitator will share all pertinent PD information with the participants using 

a PowerPoint presentation, providing them with a copy of the PowerPoint slides with 

note lines, and handouts. 

• The participants will be provided with breaks during the sessions. 

• Workshop Norms will be posted in the room to ensure they are easily visible 

throughout the session. 

• The PD facilitator will address the following: 

§ Welcome the participants to Day 2 of the PD 

§ Provide brief recap of Day 1 session activities 

§ Provide an overview of Day 2 scheduled activities 

§ Review goals, learning outcomes, and essential questions 

§ Confirm that teachers are in their assigned groups and at their designated 

tables. 

§ Review the meeting norms group discussions and activities 

• Begin session activities 

§ Lead participants in a review, reflect, and revisit activity where they will 

review the Flip Grid presentations from Day 1. Participants will complete 

a video reflection sheet and engage in a turn and talk session where they 

share thoughts from their Day 1 experiences. 

§ Provide an overview mathematics instructional approaches including, 

explicit instruction, Concrete-Representational-Abstract (CRA) method, 

multiple representations, and the Polya’s Problem Solving Process. Have 
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participants engage in a work session activity where they review a 

mathematical learning task and discuss how they could differentiate the 

learning task based on the instructional approaches presented. 

§ Give participants a 10-minute break 

§ Provide an overview of the Know-Understand-Do (KUD) Method. Have 

participants engage in the AHA protocol to identify a clear understanding 

of the elements of KUD. Discuss how KUD can be used to differentiate 

mathematics lessons. 

§ Give participants a lunch break 

§ Provide an overview of key elements of lesson planning including a 

standards-based instructional framework, learning targets, success criteria, 

academic vocabulary, and formative assessments. Discuss how to use each 

of these elements to create a differentiated mathematics lesson plan. Have 

participants work collaboratively to create a differentiated mathematics 

lesson that they can use in their current classes. Participants will utilize 

lesson plan templates to plan differentiated lessons based on their current 

student population. Participants will be asked to record their lesson and 

submit it for a peer observation during Day 3 of the PD workshop. 

§ Finish day 2 with the Closing Session, which will involve teachers 

completing an exit ticket as a reflection activity. Remind participants of 

their recorded submissions and that they should bring student artifacts to 
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our next session. Review the expectations for selecting student work 

artifacts.   

The PowerPoint presentation slides for PD day 2 are found below: 
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PD Session Schedule - Day 3 
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Time Activity Method 

8:30am – 9:00am Sign-in, PD material pick-up, 
group assignment, and 
continental breakfast 

Sign-in at table in the front of the 
designated room, and pick-up PD 
materials, table assignment for 
groups, and continental breakfast 

9:00am – 9:15am Review of Day 2, and overview 
of Day 3 Goals and Learning 
Outcomes 

Led by PD facilitator using 
PowerPoint slide presentation 

9:15am – 12:00pm Peer Observations: Observing 
DI in action 

Led by PD facilitator 

12:00pm – 1:00pm Lunch On your own 

1:00pm – 2:00pm Analyzing Student Work from 
a Differentiated Lesson 

Led by PD facilitator using 
PowerPoint slide presentation 
and handouts  

 10 MINUTE BREAK  

2:15pm – 3:15pm Reflective Guide: Examining 
the Effectiveness of DI 

Led by PD facilitator using 
PowerPoint slide presentation 
and handouts 

3:15pm – 3:30pm Closing Activity Reflection: Exit Ticket 
 
PD Facilitator Notes for Day 3 

• Participants names will be organized alphabetically and grouped based on their 

identified grade level.  

• Participants will receive another name tag and any necessary PD handouts for Day 3.  

• Each table will have a resource box. This resource box will contain items that will be 

utilized throughout the workshop. Items will consist of workshop supplies such as 

sharpies, index cards, whiteboard, dry erase markers/erasers, post-it notes, scissors, 

highlighters, pencils, and pens. 
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• The PD Facilitator will share all pertinent PD information with the participants using 

a PowerPoint presentation, providing them with a copy of the PowerPoint slides with 

note lines, and handouts. 

• The participants will be provided with breaks during the sessions. 

• Workshop Norms will be posted in the room to ensure they are easily visible 

throughout the session. 

• The PD facilitator will address the following: 

§ Welcome the participants to Day 3 of the PD 

§ Provide brief recap of Day 1 and 2 session activities 

§ Provide an overview of Day 3 scheduled activities 

§ Review goals, learning outcomes, and essential questions 

§ Confirm that teachers are in their assigned groups and at their designated 

tables. 

§ Review the meeting norms group discussions and activities 

• Begin session activities 

§ Lead participants in the Peer Coaching protocol. Facilitator will share a 

video clip about peer observations and discuss the expectations. 

Participants will work together to review their previously recorded DI 

lessons. Participants will use the protocol to review their recorded 

modeled lesson and share things they saw, heard, and thought about 

during the instructional delivery. 

§ Give participants a lunch break 
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§ Lead participants in the Standards in Practice: Standards and Looking at 

Student Work Protocol. Facilitator will share a video clip about student 

work analysis and discuss the expectations for examining these artifacts. 

Facilitator will share guidelines for analyzing student work. Participants 

will use the protocol to review student work artifacts and determine if the 

differentiated lesson should be modified and/or adjusted to support student 

growth. 

§ Give participants a 10-minute break 

§ Lead participants in the Reflective Guide Protocol to reflect upon their 

recorded lessons and their peer observation experience. Participants will 

use the protocol to identify any questions they have about their current 

practice and to determine possible next steps. 

§ Finish day 3 with the Closing Session, which will involve teachers 

completing an exit ticket as a reflection activity. Participants will have an 

opportunity to share their feedback by completing a PD evaluation form. 

Facilitator will remind participants that the online platform (Padlet) will 

remain available for them to review resources and strategies as needed, 

and to continue their collaboration.   

The PowerPoint presentation slides for PD day 3 are found below: 
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3-Day PD Summative Evaluation Form 
 
Name: ________________________________________ Date: _____________ 
 
Grade Level:  ___________________ 
 
(Please circle one response) 
 
1. How would you rate the overall quality of the PD?  

Excellent  Good  Fair  Poor 
 
2. How well did the presenter state the learning goals and objectives? 

Excellent  Good  Fair  Poor 
 
3. How well did the faciliatar keep the session interesting and engaging? 

Excellent  Good  Fair  Poor 
 
4. How effective were the PD handouts? 

Excellent  Good  Fair  Poor 
 
5. What is your overall rating of the PD faciliator? 

Excellent  Good  Fair  Poor 
 
6. How will you use what you have learned throughout this 3-Day PD? 
 
 
 
 
7. What was the most beneficial part of this 3-Day PD? Why? 
 
 
 
 
8. What was the least benefical part of this 3-Day PD? Why? 
 
 
 
 
9. What additional professional development do you need? 
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Appendix B: Interview Protocol 

Thank you for agreeing to participate in this interview session for my doctoral studies.  

My name is Akecia Owens-Cunningham, and I will be conducting this interview. The 

purpose of this qualitative study is to explore teacher perceptions on implementing DI 

strategies in the classroom. You have been chosen because you met the following criteria: 

(a) certified to teach mathematics in middle school (b) 2 or more years of teaching 

experience. Your participation in the study is voluntary and will be kept confidential. The 

interview will be conducted within 45-60 minutes.  The interview will be recorded using 

written notes and audio recording.  Transcripts will be provided to ensure that there is 

accuracy in transcribing your responses.  Do you have any questions or concerns before I 

begin to record?  

IMPLEMENTING DIFFERENTIATED INSTRUCTION: 

RQ1:  What are middle school teacher perceptions implementing differentiated 

instructional strategies learned in a professional development workshop?  

Interview Questions for RQ1 

• How do you decide which DI strategies to use in your classroom? Probe: What 

are some DI strategies you use in the mathematics classroom?  

• Can you tell me about a lesson where you successfully implemented DI in the 

mathematics classroom? Probe:  How were the varying ability levels addressed 

when you implemented the DI strategy in your lesson?  Probe: How does the 

class composition direct your use of DI strategies?  
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• In what circumstances, do you find DI most effective?  Probe: How have you 

been able to measure the effectiveness?  Probe:  What results have you noticed in 

your classroom? 

 CHALLENGES OF DIFFERENTIATED INSTRUCTION 

RQ2:  What are middle school teacher perceptions about the challenges of implementing 

differentiated instructional strategies?   

Interview Questions for RQ2 

• In what circumstances do you find that DI is challenging to use? Probe: What 

supports (i.e. PD, administrative, planning time, resources) are in place to address 

these challenges? Probe:  Tell me about supports that have positively or 

negatively affected your lesson delivery. Explain. 

• Tell me about a time when you implemented DI and you experienced barriers 

with implementing DI in the mathematics classroom.  Probe:  What further help 

would you need to overcome those barriers? 

• Can you share an experience where your students struggled with a differentiated 

lesson?  Probe:  How did your students respond to the DI strategies presented? 

Probe: How did you respond to your students who struggled? 

IMPROVING PROFESSIONAL DEVELOPMENT 

RQ3:  What are middle school teacher ideas for improving professional development 

sessions about differentiated instructional strategies?  

Interview Questions for RQ3 
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• Can you tell me about a PD session that you have participated in that was 

beneficial to implementing DI in your classroom? Probe:  What were the 

advantages and disadvantages of the PD session? Probe:  How has the way you 

implemented DI changed since participating in the PD session? 

• How should PD sessions be structured to meet your needs as a teacher?  Probe:  

In what ways do you as a teacher learn best? Probe:  How do you currently 

participate in PD? (district, school, individual, etc.) Probe:  How does the 

structure of the PD affect your ability to implement the DI strategies presented?  

• Describe the ideal PD session related to DI.  Probe:  What makes the PD session 

ideal?  Probe:  How would this session differ from PDs you have previously 

attended?  Probe:  What could your school or district do to improve PD sessions 

related to the implementation of DI strategies in mathematics classrooms? 

   

Are there any other questions I should have asked?   

 

Closing:  Thank you for sharing your time and experiences. I am appreciative for your 

participation in the study. 
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