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This qualitative case study examined how preservice elementary teachers were 

prepared for differentiated math instruction during internships. Data was 

collected through interviews, focus groups, observations, and document 

analysis from three preservice elementary teachers, one mentor, and one math 

resource teacher. Data was analyzed using a thematic analysis method. 

Findings indicated that while the teachers demonstrated theoretical 

understanding, they lacked comprehensive math content knowledge, impacting 

their ability to differentiate instruction effectively. Mentorship was found to be 

crucial in developing teaching skills, but preservice teachers struggled to 

implement learned strategies in real classrooms. The study emphasizes the need 

to strengthen content knowledge, provide effective mentorship, and offer 

practical training to support differentiated math instruction. 
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Elementary education is the beginning of formal education. Elementary 

education helps students learn the basic knowledge of mathematics, English 

Language Arts (ELA), science, and social studies to prepare them to go to 

middle school and then step into high school and (in some cases) college. These 

basic areas of knowledge are the students’ foundation that may ultimately guide 

them to graduate from college. According to Merrimack College (2018), 

students’ academic achievement during elementary education determines their 

performance in later school years. Besides providing basic academic 

knowledge, elementary education shapes students’ lives with expectations and 

daily routines. Elementary education creates enthusiasm and curiosity among 

students and motivates them to further education. This motivation is essential 

for the students to complete college.  
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Elementary education is a transition for students in many ways and a 

turning point for their development. This education not only gives a strong 

foundation of academic success, but it can also develop students’ learning in 

other areas as well. For example, Petrilli (2021) argued that elementary 

education sets a foundation for students’ academic, social, and emotional 

development. Elementary students learn and play together in a classroom. As a 

result, they interact with one another and develop their social and emotional 

skills. Jones et al. (2017) said that students who can acquire good social and 

emotional skills in elementary classrooms possess better mental and physical 

health that positively impact their educational growth and careers. Therefore, a 

solid elementary education can be the cornerstone of a positive future. 

 

School Teachers’ Impact on Students’ Future Education 

 Teachers, especially elementary classroom teachers, shape their 

students’ young minds by teaching them the purpose of education and life. 

Zangeneh et al. (2020) found that elementary teachers play a critical role in 

shaping their students’ educational minds as well as their development. These 

teachers set the cornerstone of their students’ future lives, inspiring them to 

succeed and become good citizens. Timm and Barth (2021) said that elementary 

teachers can make education sustainable in their students’ minds and inspire 

them to complete their college education. Elementary teachers discover the 

strengths and weaknesses of their students and empower them through guidance 

and support. This empowerment is essential for elementary students to be 

inspired to complete their college education and contribute to their community.  

Elementary classroom teachers inspire their students in many ways. 

Fauth et al. (2019) found that elementary classroom teachers’ pedagogical 

content knowledge, self-efficacy, and teaching enthusiasm positively impact 

students’ motivation for academic achievement. The authors referred to 

teachers’ self-efficacy as their ability to create a learner-friendly classroom 

climate and to deal with classroom management for their students’ cognitive 

activation (Fauth et al., 2019). When these teachers are passionate and 

enthusiastic about their teaching, they become more than a teacher for their 

students—they act as role models, guides, support, and motivators for their 

students’ future.  

 

The Critical Importance of Learning Elementary Mathematics  

Mathematics is compulsory in the United States in elementary, middle, 

and high school. Students learn the basics of mathematics in the elementary 

classroom and then gradually learn more about mathematical concepts and 

content in their middle and high schools. This mathematical knowledge can 

help them in their college education and career. Learning mathematics is also 

important for the current technological world (Ojose, 2011). Mathematics is 

connected with all STEM-related subjects (science, technology, engineering, 

and mathematics), and mathematics plays a vital role in helping students earn 
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21st century skills to be responsible citizens (Maass et al., 2019). STEM 

education prepares students to be skilled workers, and they can move into many 

industry with that valuable skill set and help contribute to that industry’s 

progress. Li and Schoenfeld (2019) state mathematics is a prerequisite for 

studying any science, engineering, and technology discipline. Good 

mathematical knowledge is essential for entering into STEM-related college 

majors; without math, students cannot succeed in STEM.  

Students must learn mathematics in their elementary classroom because 

they need to cope with middle and high school mathematics; otherwise, they 

may not graduate from high school. Schaeffer et al. (2021) argued that 

elementary school students must have a solid mathematics foundation for long-

term academic success, and Rabillas et al. (2023) found that elementary 

mathematics is essential for students’ intellectual development. Mathematical 

knowledge helps students unlock their thinking skills and develop their 

creativity. According to Ojose (2011), mathematical knowledge enables 

students to interpret data, teaches them to be problem solvers and creative 

thinkers, and is a cornerstone to success in the current technological world. As 

such, learning mathematics in elementary classrooms is essential for students 

for their education and careers. 

 

The Critical Importance of Differentiating Instruction 

Differentiating instruction refers to tailoring teaching methods and 

content to meet the diverse needs of students. Teachers must first recognize that 

students have different learning abilities, learning styles, skill levels, and prior 

knowledge. Gardner’s (1993) theory of multiple intelligence suggests that 

individuals have different strengths and abilities. Mathematics can be taught in 

ways that appeal to various intelligences, such as logical, visual-spatial, or 

kinesthetic. Differentiating instruction helps engage students based on their 

unique strengths, addresses each student’s unique needs, and provides a more 

personalized learning experience. It also addresses the needs of students with 

special needs. In a longitudinal study, Lai et al. (2020) found that differentiating 

math instruction is essential for developing students’ mathematics learning 

motivation and problem-solving skills. Varied instructional strategies can 

promote critical thinking and problem-solving skills. By offering diverse 

activities and challenges, teachers can encourage students to think critically, 

analyze problems from different perspectives, and develop a deeper 

understanding of mathematical concepts. 

Differentiating mathematics instruction is also essential for students 

with diverse identities. The current student population in U.S. classrooms is 

very diverse. In fall 2022, 49.6 million students were enrolled in K-12 schools 

(National Center for Education Statistics [NCES], 2024). Among them, 27.5 

million students were non-White (NCES, 2024). Therefore, more than 50% of 

classroom students are from diverse ethnicities. These diverse students need 

diverse instructions to meet their needs. van Geel et al. (2019) said that one-
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size-fits-all instruction is inappropriate for a diverse classroom because it 

cannot address every student’s learning needs. Students need equitable 

instruction in their math classroom. The National Council of Teachers of 

Mathematics’ (2017) strategic framework states that teaching mathematics 

equitably means that “each and every person has access to high-quality teaching 

empowered by the opportunities mathematics affords.” Onyishi and Sefotho 

(2020) said that differentiating instruction in an inclusive classroom is a valid 

and essential approach for teachers so that all students can learn. In other words, 

elementary teachers need to customize their instructions for diverse student 

populations based on their learning styles or needs.  

In a diverse classroom, students come from diverse cultural and 

linguistic backgrounds. Bobis et al. (2021) found that engaging students in 

learning mathematics requires teachers know their students well and then 

differentiate instruction. Differentiated instruction acknowledges and respects 

these differences, ensuring that the content is accessible and relevant to all 

students. It may involve incorporating diverse examples, using multiple 

languages, or leveraging students’ cultural experiences to enhance 

understanding. Pozas et al. (2020) said that increased classroom diversity has 

created an urgent call for teachers to differentiate instructions to meet those 

learners’ needs. Differentiating math instruction in a diverse classroom 

acknowledges and values the diversity among students, promoting equitable 

access to education and fostering an environment where all learners can thrive. 

 

The Critical Role of Internships in Preparing Preservice Teachers 

Elementary preservice teachers’ internships are critical in preparing 

them to differentiate mathematics instruction by providing practical, hands-on 

experiences that bridge the gap between theory and classroom application. 

D’Intino and Wang (2021) said that preparing preservice elementary teachers 

for differentiating instructions for diverse classrooms is essential. Internships 

immerse preservice teachers in real classroom settings, allowing them to 

observe, interact, and engage with diverse groups of students. This firsthand 

experience helps them understand individual students‘ unique needs, learning 

styles, and abilities. Working alongside experienced mentor teachers during 

internships provides preservice teachers with valuable mentorship and 

guidance. Mentor teachers can share insights, model effective differentiation 

practices, and offer feedback, all of which can help preservice teachers develop 

a deeper understanding of how to tailor instruction to individual learners. 

Mills et al. (2020) said that preparing preservice teachers for diverse 

classrooms through internship is critical. Internships expose preservice teachers 

to the diversity within classrooms, including varying abilities, backgrounds, and 

learning styles. This experience helps them recognize the importance of 

differentiation in addressing the unique needs of each student and fosters a 

commitment to inclusivity. Internships also expose preservice teachers to 

diverse cultural contexts within classrooms. This experience enhances their 
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cultural competence, helping them understand how cultural factors can impact 

students’ mathematical learning. Preservice teachers can then incorporate 

culturally relevant examples into their differentiated instruction.  

Internships also encourage preservice teachers to engage in reflective 

practice. By reflecting on their teaching experiences, they can identify what 

worked well and what could be improved in terms of differentiation. This 

reflective process contributes to ongoing professional development and a 

commitment to refining instructional practices (Mundy-Henderson et al., 2023; 

Uddin, 2022).  

 

Purpose of the Study with Significance 

This study intended to explore how preservice elementary teachers’ 

internships prepare them to teach mathematics in diverse classrooms. The focus 

of the study was preservice teachers’ practices on differentiating math 

instruction during their internship in order to promote teaching and learning for 

diverse students to help them meet their individual needs to be successful in 

mathematics. This study aimed to explore how the preservice elementary 

teachers interpret and practice differentiation of math instruction during their 

internships. The study also focused on how their internship experiences shaped 

their view of differentiating math instruction.  

 

Theoretical Framework 

In her book How to Differentiate Instruction in Academically Diverse 

Classrooms, Tomlinson (2017) provided a framework: “In a differentiated 

classroom, the teacher proactively plans and carries out varied approaches to 

content, process, and product in anticipation of and response to student 

differences in readiness, interest, and learning needs” (p. 10). According to 

Tomlinson (2017), content, process, and product in differentiating math 

instruction involves tailoring the material (content) to meet the needs of 

individual students, adjusting the methods and strategies used to teach the 

material (process), and varying the ways students demonstrate their 

understanding of the material (product) based on their readiness, interests, and 

learning profiles. This study used this framework to explore how preservice 

elementary teachers practice differentiating instruction in their math teaching.  

 

Research Question 

• How do preservice elementary teachers’ internships prepare them to 

differentiate mathematics instruction for diverse students? 

 

Methods 

 

Research Setting and Background  

This study aimed to explore preservice elementary teachers’ teaching 

practices of differentiating instructions for diverse students in a mathematics 
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during their internship. Preservice elementary teachers practice teaching all 

subjects in their internships, but this study specifically focused on mathematics 

only. Thus, the focus of this study is very specific (i.e., differentiating math 

instruction), which is separated from the entire internship. The space is also 

specific: elementary school classrooms. The time is specific, too (i.e., only math 

teaching time). As such, the focused inquiry of exploring preservice elementary 

teachers’ math instruction differentiation in a naturalistic setting (i.e., 

elementary school classroom) is a case or phenomenon for this study. 

This case is bounded by focus, setting, and time. Thus, a qualitative case 

study approach was used. For a case study method, Creswell and Creswell 

(2022) defined boundedness as a separate phenomenon or case regarding time, 

place, or some physical boundaries. This study separated its focus from the 

entire internship. Flyvbjerg (2011) defined a case study as a research study that 

intensively analyzes individuals’ development concerning the environment. 

This study also explored preservice elementary teachers’ development of 

differentiating math instruction during their internship. Rashid et al. (2019) said 

a case study explores a complex phenomenon within a specific context. This 

study also focused on a specific context of mathematics instruction out of the 

entire internship, which was complex. Yin (2018) defined the case study 

approach as a qualitative research method that explores a phenomenon or case 

in an in-depth manner in a real-world context. This study took place in 

elementary classrooms for an in-depth exploration of preservice elementary 

teachers’ math instruction differentiation practices. Ultimately, it can be 

concluded that a case study approach was the best fit for this study. 

 

Participants  

 This study had three preservice elementary teachers, one mentor 

teacher, and a math resource teacher as participants. The preservice elementary 

teachers were from a higher education institution’s elementary teacher 

preparation program from an eastern state in the United States. They were in 

the final semester of their senior year. They all were in their Phase II internship 

as they had completed their Phase I during the first semester of their senior year. 

All three preservice elementary teachers did their Phase II internship at the same 

elementary school and the participant mentor teacher served as a mentor to the 

third preservice elementary teacher. The math resource teacher was from a 

neighboring elementary school. The preservice elementary teachers 

(pseudonyms are used) were as follows:  

 

Ahlise  

Ahlise identified as a Black female. She did her internship in a third-

grade class. Math was her favorite subject because students needed to 

understand it. She did not like social studies as she felt the third-grade 

curriculum was very advanced for her students. Math was her favorite subject 

in elementary and middle school, but in high school, she liked English 
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Language Arts (ELA). Science was her least favorite subject in her K-12 school. 

She wanted to be a teacher because she loved teaching kids. 

 

Evelyn 

Evelyn also identified as an African-American female. She was placed 

in a fifth-grade class. She liked social studies because it taught the past, and 

students could connect it with the present. Art was her least favorite subject 

because she was not good at it. However, math was her favorite subject in 

elementary school. She had no negative attitude toward math, and she shared 

that “math is a fun subject when you have a fun teacher who can make math 

fun.” 

 

Taylor 

Taylor identified as an African-American female. She was placed in a 

fourth-grade class during her internship. She liked teaching ELA as she liked 

her students to read and understand stories. Math was her least favorite subject 

because she used to struggle with math. She saw her students also struggle with 

math, which she did not like as a teacher. Math was not a scary subject for her 

all of the time. She said that she started to learn and enjoy math in her internship. 

 

Data Collection 

Data was collected through semi-structured interviews, focus groups, 

and observations, during the spring 2024 semester.   

 

Semi-Structured Interviews 

 The data collection regarding the preservice elementary teachers started 

with individual semi-structured interviews for demographic information, 

including some pre-prepared questions about ethnicity, gender, why teaching 

profession, favorite subject to teach and why, least favorite subject to teach and 

why, and attitude toward teaching mathematics. A second semi-structured 

interview was conducted after each observation, and the questions were as 

follows:  
1. What did you teach? 

2. What were your learning objectives? 

3. How did you differentiate math instruction for your students? 

4. How did your mentor help you in preparing your lessons? 

5. What challenges did you face in differentiating math instruction? 

6. How did you overcome your challenges? 

7. What were your takeaways from that teaching practice?  

 

A mentor teacher and a math resource teacher were also interviewed after 

the end of the data collection from the preservice teachers. The mentor 

teacher was a veteran teacher with 30 years of experience and taught fifth 

grade. She was a White female. The questions for the mentor were as 

follows:  
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1. What are your perspectives on differentiating math instruction? 

2. Do you feel it is necessary for your students? 

3. What support did you get from your school and district for differentiating math 

instruction? 

4. How did you help your intern in differentiating math instruction? 

5. How did you evaluate your intern’s differentiating instruction? 

6. What are your suggestions for the interns for learning differentiating math 

instruction for diverse students? 

7. What can teacher education can do to prepare better elementary teachers for 

differentiating math instruction?  

 

Finally, a math resource teacher from the neighboring elementary school 

was interviewed. She was also a White female and had 14 years of experience 

in elementary classrooms, including three years as a math resource teacher. The 

questions asked of her included:  
1. What is your perspective on differentiating math instruction? 

2. Do you feel it is necessary for diverse learners? 

3. How do your school and school district get support for differentiating math 

instruction? 

4. How do you guide or coach teachers for differentiating math instruction? 

5. How do you evaluate teachers’ differentiating math instruction? 

6. What are your suggestions for the interns for differentiating math instruction? 

7. How can the teacher education department prepare preservice elementary 

teachers for differentiating math instruction? 

 

Focus Groups 

There were two focus group interviews with the participants. The first 

one was held after the individual demographic interviews, at the beginning of 

their Phase II internships. The questions for that focus group focused on (a) 

their experiences in Phase I, (b) their definitions of differentiating math 

instruction, (c) what support they did or did not get from their mentors for their 

practices of differentiating math instruction during their Phase I internship, (d) 

what they learned about differentiating math instruction from their math 

methods course, and (e) their plan for their Phase II internship.  

The second focus group was held at the end of their Phase II internship. 

The questionnaire for this focus group was similar to the first focus group: (a) 

their experiences in Phase II, (b) their understanding of differentiating math 

instruction, (c) their practice of differentiating math instruction, (d) what 

support they did or did not get from their mentors for differentiating math 

instruction, and (e) their plan to teach mathematics in the future.  

 

Observations 

This study intended to observe each preservice elementary teacher three 

times during the semester, but due to schedule conflicts, only two observations 
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were possible for each participant. The researcher took field notes during the 

observations.  

 

Research Site  

 The preservice elementary teachers were doing their internship at X 

Elementary School. According to public data, this school has a diverse student 

population. In the 2023-2024 school year, the school had 702 enrollments from 

PreK-5th grade. Among them, 48% of their students are Black, 20% are White, 

8% are Latino, 16% are Asian, and 8% are from two or more races. Among 46 

classroom teachers, 57% are White, 38% are Black, and 5% are from other 

races.  

 

Data Analysis 

Data were analyzed using the thematic data analyzing approach. First, 

the transcribed interviews were collected from Zoom. Then, the data from each 

of three preservice elementary teachers were separated to analyze. In the next 

step, each transcript was read carefully to identify possible themes, and each 

possible theme was documented in the transcripts. Then, each transcript was re-

read, and the themes were adjusted with possible close meaning. Finally, the 

adjusted themes were reviewed to determine the final themes.  

The transcripts of the mentor teacher and resource teacher interviews 

and the field notes were also read carefully, and possible themes were 

documented. However, these documents were not analyzed using the above 

method. They were used for triangulation with the analyzed data.  

 

Positionality  

In qualitative research, a researcher plays an instrumental role in 

collecting and analyzing data. Thus, the researcher’s positionality is inevitable 

and needs to be confronted (Olukotun et al., 2021). The researcher of this study 

was aware of his positionality. He started his career as a high school 

mathematics teacher and has 29 years of experience in public education. 

Currently, as a faculty member of a higher education institution, the researcher 

teaches teacher candidates and researches on teacher development. Therefore, 

the researcher was fully aware of his position and used his experience as a 

resource in collecting and gathering data. The researcher depended on collected 

data, not on his experience, to avoid bias.   

 

Results 

 

Definition of Differentiating Math Instruction 

The participant student teachers shared their understanding of 

differentiating math instruction throughout the interviews and focus groups (see 

Table 1).  
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Table 1 

Participant Definitions of Differentiating Math Instruction 

 
Name First Focus Group Last Focus Group 

Ahlise “To me, differentiating math 

instructions means being versed in 

teaching. So, I use chart paper and a 

strategy that [students] are used to. I 

just have them come up to the board, 

do a lot of turns and talk, and create a 

discussion based on math. I said 

connecting math with their personal 

lives really helps, especially for word 

problems.” 

“It is definitely student-centered 

discussion, student-led work. If 

they had an idea, allowing them to 

do the idea, giving them work to do 

independently, but also working in 

a small group. In my classroom, I 

use coloring chart, playing games, 

and so on. It’s just a different way 

to do it or making their own.” 

Evelyn “To me, differentiating math 

instruction means making math 

learning equitable, giving students 

the tools they need, or teaching them 

how to learn better. Right now, we are 

doing decimals and fractions. I 

explain to my students, ‘If you are 

not that strong at decimals, then you 

just convert it to a fraction, and that’s 

fine, or vice versa.’ So, just give them 

the tools they like.” 

“The best way I differentiated is 

that I had quite few students with 

504 plans. I did a lot of sentence 

starters. I showed them their work 

and then the spot where they have 

to write a statement. I would group 

my 504 students with some low 

scorer. I would just use my data and 

stuff to put them in a group 

together. Small grouping definitely 

works.” 

Taylor “Differentiating math instruction 

means tailoring the way that you 

teach through your students. In my 

math class, I have some students who 

are not as high as the rest of the other 

students. So, when I teach in the 

class, I have to change my lesson to 

be tailored to the needs of all of my 

students, like using visual aids or 

having my students turn and talk with 

their peers while they work on math 

problems.”  

“For differentiation, we use 

manipulatives like anchor charts 

posted all over the classroom. We 

did a lot of small group and 

independent work time. We have 

some students [who] struggle and 

some of them miss important 

instruction. During independent 

work, they don’t know what to do. 

We definitely provide support they 

need because they don’t get [it] 

during the lesson.” 

 

 

Focus group shows that Ahlise emphasized the importance of student-

centered discussions and allowing students to work independently, as well as in 

small groups, using methods such as coloring charts and games for teaching 

math. Evelyn focused on making math learning equitable and providing tools 

for students, including those with 504 plans, through strategies like using 

sentence starters and grouping students based on their needs. Taylor tailored her 

teaching to meet the needs of all her students, using visual aids and peer 



87                                                                                                                         Uddin 

 

discussions, as well as providing support during independent work for students 

who struggle with important instructions. 

 

Tailoring Lessons 

When it comes to effective teaching strategies, the insights and 

experiences of mentor teachers can be invaluable. In this context, the 

experiences shared by Ahlise, Taylor, and Evelyn shed light on the importance 

of customizing instruction to meet students‘ diverse needs. By leveraging their 

wisdom and expertise, educators can gain valuable perspectives on tailoring 

teaching approaches to facilitate student learning and understanding. Ahlise 

shared:  
My mentor helped me learn to piggyback on what she said about time. She 

said it is okay not to follow the scoping sequence that the district sets for you. 

It is supposed to be okay with this week, and you are supposed to do that 

number of lessons. She helped me with the anxiety of that. Just knowing that 

takes a day to re-teach, review, or pull these small groups. That’s the way 

students can meet the lesson’s objectives that day.  

 

Taylor said: 
My mentor teacher gives me different materials for different groups of 

students. She will give me a set of questions. We have some students with high 

math skills in the advanced math class. My mentor will ask me to give them 

these problems to challenge them. Then we have middle-level assessments, 

and we have those students who are not as high.  

 

Evelyn said: 
If my students do not understand fractions, my mentor talks about money. [The 

students] know money, and that is what they remember. She even has visuals 

for them. She asks students to draw pictures and gives them manipulatives. If 

that does not work, she tries another way.  

 

Group Work Activities 

The participants frequently talked about small group instruction for 

differentiating math instruction. Ahlise’s approach of incorporating 

independent time followed by small group activities engaged her students and 

deepened their understanding of the material. Taylor and Evelyn’s mentor also 

encouraged them to do small group instruction. As Ahlise said,  
The other day, I gave my students 10 minutes of independent time for 

Geoboard. Then, I put them in small groups. I could tell you by walking around 

the group that they were very interested in and engaged with the Geoboard and 

making a difference in Polygon.  

Evelyn said,  
I started getting more confident in math [because of] my mentor. She started 

helping me out and talking to small groups herself. I would say she helped me 

in small groups, and my problem was always time management. I had to set 

up a timer for myself where she would help me. When all the students did not 
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get the lesson, she just said that that’s what a small group is for. She also asked 

me who I wanted to put in a group. 

 

Taylor added:  
I have some students who struggle with solving math problems. I will spend 

more time and focus on those students, and my mentor teacher will do the 

same. She will pull a small group for me while I work with the rest of the 

whole group.  

 

In summary, the experiences shared by Ahlise, Evelyn, and Taylor 

highlight the benefits of personalized and individualized instruction to meet the 

diverse needs of students. Ahlise’s use of independent time, followed by small 

group activities, engaged her students and deepened their understanding of the 

material. Evelyn’s mentor supported her in addressing time management 

challenges and recognized the value of small-group instruction. Taylor’s 

dedication to spending more time with struggling students while the mentor 

pulled a small group demonstrates their commitment to providing tailored 

support to each student. Overall, these experiences underscore the importance 

of customized instruction to support diverse student needs. 

 

Lack of Math Content Knowledge 

The participant student teachers often shared their lack of knowledge of 

mathematical content. They were all placed in advanced math classes in their 

Phase II internship and struggled with teaching math because they lacked 

content knowledge. For example, Evelyn stated, “My challenge really started 

with the lesson. The only thing I remember is ‘Liter.’ I don’t remember learning 

about the metric system. I was learning it for the first time, and these kids have 

learned it, too.” Taylor added:  
I am a little nervous about teaching math. You know that’s not the subject area 

that I am strong. So, my mentor gave me extra time to review the materials 

beforehand. My mentor teacher helped me a lot with math. She made me teach 

math a lot because I was uncomfortable with it.  

 

Ahlise said, “I know fraction is coming up, and that is not really my strong suit. 

So, my mentor will teach lessons, and I will watch.” She also said, “I am now 

in an advanced math class. Many of my students give responses easily, and 

sometimes, they teach me math.” 

In summary, Evelyn felt challenged by the lessons and struggled to 

remember the material. Taylor expressed apprehension about teaching math but 

received help from her mentor teacher. Ahlise mentioned her discomfort with 

fractions and her mentor’s involvement in teaching lessons. She also 

highlighted some of her students’ proficiency in advanced math. Overall, the 

teachers recognized their areas of weakness and sought support from their 

mentors to improve their teaching skills. 
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Challenges in the Classroom 

The participants shared the challenges they encountered in the 

classroom to differentiate math instruction. Each teacher faced unique 

difficulties, such as Ahlise’s struggle with the prescribed curriculum and desire 

for more independence, Evelyn’s challenges with differentiation and managing 

behavioral issues, and Taylor’s struggle to adapt to teaching math in a larger 

and more advanced class. Ahlise said,  
It is difficult to challenge your advanced students because of Bridges [math 

handbook]. You still want to challenge your students, like by advancing their 

discussion, but you cannot. I want to be independent in challenging them. In 

those moments, I almost choked up because I had to follow Bridges.  

 

Evelyn said,  
Many times, in the methods classes, [professors] talked about differentiation. 

But seeing it in real life was a little crazy. I have students who are really 

successful in math class and hard workers. Also, I have students who I can’t 

tell you whether or not they understand what I am doing or they don’t care. . . 

. [Also,] I really struggle with behavioral issues. It was hard to do small groups 

because many students with similar math strengths and weaknesses don’t like 

each other. It is really hard to group them.  

 

Taylor said, 
In my Phase 1, I was in an English class and did not teach math. I had no 

practice in teaching math. Now, I am in an advanced math class with 32 

students. They go through math problems very quickly. So, it is very chaotic 

there, and I need to be more comfortable in front of the class.  

 

Discussion 

 

The study focused on preservice elementary teachers’ differentiation of 

math instruction practice during their internships to explore how those 

internships prepared them to teach math in diverse classrooms. Though these 

preservice elementary teachers practiced all elementary subjects in their 

internships, the study specifically focused on mathematics using Tomlinson’s 

(2017) framework for differentiating instruction as a theoretical framework. 

The research question was, “How do preservice elementary teachers’ 

internships prepare them to differentiate mathematics instruction for diverse 

students?” Using a case study approach, this study collected data from three 

preservice elementary teachers through individual interviews, focus groups, and 

observation. A mentor teacher and a math resource teacher were also 

interviewed to collect data and triangulation.  

Tomlinson (2017) said that in a differentiated classroom, teachers 

strategically plan and implement a variety of instructional methods tailored to 

students’ diverse levels of readiness, interests, and learning needs. This 

proactive approach helps address and accommodate the individual differences 
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among students, ensuring that each student’s unique requirements are met 

effectively. Tomlinson (2017) also talked about the importance of content, 

process, and product in differentiating math instruction. Content refers to the 

specific material being taught, such as the math topic or skill. The process 

involves the methods and strategies used to teach and learn the content, 

including differentiating instruction based on students’ individual needs and 

learning styles. Product relates to the end result of learning, such as the 

assignment or project that demonstrates the students’ understanding of the math 

concept. By considering content, process, and product, educators can tailor their 

instruction to meet the diverse needs of students in the mathematics classroom. 

The findings of this study showed that preservice elementary teachers 

had a theoretical understanding of differentiating math instruction. They shared 

some understanding of differentiating math instruction in their first focus group. 

As Ahlise said, “To me, differentiating math instructions means being versed in 

teaching.” In the last focus group, she defined differentiating math instruction 

as a student-centered learning environment where students could lead 

discussions and work to solve math problems. She also focused on giving 

students autonomy to advance their ideas for math. Similarly, in the first focus 

group, Taylor defined differentiating math instruction as tailoring teaching to 

meet each student’s needs. In the last focus group, she shared that she used 

manipulatives and small group instructions. Consequently, it can be seen that 

the preservice teacher understood the process and product well.  

However, the mentor’s understanding of differentiating math instruction 

differed from that of the interns. The mentor focused on the product, saying, 

“Differentiating math instruction, I feel like we need to start with a common 

goal. Whatever the standard is, we need to make sure that we focus on the end 

goal.” According to the mentor teacher, when differentiating math instruction, 

beginning with a shared objective is important. Regardless of the standard being 

taught, ensuring that the ultimate goal is the focal point of instruction is crucial. 

Because of this focus, the mentor emphasized the report card, not math learning. 

However, the math resource teacher shared another view. She defined 

differentiated instruction as “knowing the students, planning ahead, and using 

a variety of instructional approaches to get the same standard.” The resource 

teacher said that developing all students’ math proficiency is essential. 

Therefore, while the interns’ and math resource teacher’s views of 

differentiating math instruction were similar as they all focused on various 

instruction, the mentor’s definition differed as she focused on product, not 

process. 

The findings of this study also showed that the participant interns lacked 

knowledge of math content. As Taylor said, “I am a little nervous about teaching 

math. You know that’s not the subject area [where] I am strong.” Even Ahlise, 

who said that math was her favorite subject, also lacked content knowledge as 

she said, “I know fraction is coming up, and that is not really my strong suit. 

So, my mentor will teach lessons, and I will watch.” Evelyn, who was practicing 
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math in an advanced fifth grade class, also lacked math content knowledge. She 

said, “My challenge really started with the lesson. The only thing I remember 

is ‘Liter.’ I don’t remember learning about the metric system. I was learning it 

for the first time [along with the students].”   

Teachers’ knowledge of mathematical content is essential for teaching 

mathematics (Uddin, 2021). Similarly, content knowledge is essential in 

differentiating math instruction because it forms the foundation of what 

students need to learn. Understanding the specific material being taught allows 

educators to tailor their instruction to meet the diverse needs of students in the 

mathematics classroom. Kazemi et al. (2019) said math teachers’ content and 

pedagogical knowledge are closely connected to teaching. Teachers can 

effectively adapt their teaching methods and strategies to accommodate 

different learning styles and individual needs if they deeply understand the math 

topic or skill. This ensures that all students have access to the necessary content 

in a way that best supports their learning. Consequently, teachers’ lack of math 

content knowledge is a challenge in differentiating math instruction.   

Additionally, mentors play a crucial role in developing an intern’s math 

teaching skills. They provide guidance, support, and feedback essential for an 

intern’s growth as an educator. Mentors can share their expertise and offer 

valuable insights into effective teaching practices, classroom management, and 

ways to differentiate instruction. The findings also showed that the interns 

learned how to differentiate math instruction from their mentors. Ahlise said, 

“[my mentor] helped me with the anxiety of that. Just knowing that takes a day 

to re-teach, review, or pull these small groups. That’s the way students can meet 

the lesson’s objectives that day.” Similarly, Taylor said, “My mentor teacher 

gives me different materials for different groups of students.”  

The participant interns emphasized implementing small group activities 

in differentiating math instruction. As Ahlise said, “I could tell you by walking 

around the group that they were very interested in and engaged with the 

Geoboard and making a difference in Polygon.” The researcher witnessed 

Ahlise engaging her students in group work during her math teaching. Evelyn 

also talked about group work, saying, “When all the students did not get the 

lesson, [my mentor] just said that’s what a small group is for.” The researcher 

observed two of Evelyn’s classes and found that some students struggled, but 

there were no group work activities. Her teaching was lecture-based, and she 

asked some questions of the students. Similarly, Taylor talked about group work 

several times, but the researcher did not see any group activity during 

observation.  

The findings also showed that preservice interns struggled in their 

classrooms during their internships. Though they learned some strategies in 

their math methods classes in college, they could not implement them. As 

Evelyn said, “Many times, in the methods classes, [professors] talked about 

differentiation. But seeing it in real life was a little crazy.” She also talked about 

students’ behavioral issues, which was another challenge for her. However, 
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Taylor had a different experience in her internship. In Phase I, she practiced 

teaching English Language Art only, and in Phase II, she got some math classes. 

Ahlise said that she faced challenges in prescribed math lessons that the school 

districts provided to the teachers.  

The findings revealed that the preservice teachers had a theoretical 

understanding of differentiated instruction, particularly in terms of process and 

product. However, they struggled with a lack of content knowledge in math, 

which is crucial for effective differentiation. Mentors were found to play a 

significant role in helping interns develop their math teaching skills and in 

providing guidance and support in implementing differentiated instruction. The 

interns emphasized small group activities as a key strategy for differentiation, 

but they encountered challenges in implementing learned methods due to 

factors such as prescribed lesson plans and behavioral issues among students. 

 

Conclusion 

 

This study investigated the preparation of preservice elementary 

teachers for differentiated math instruction during their internships using 

Tomlinson’s (2017) framework as a theoretical basis. The research aimed to 

understand how preservice teachers’ internship experiences equipped them to 

tailor math instruction to diverse students. Data was collected through 

individual interviews, focus groups, and observations of three preservice 

teachers, as well as interviews with a mentor teacher and a math resource 

teacher, to ensure comprehensive data triangulation.  

The findings of the study indicate that preservice elementary teachers 

demonstrated a theoretical understanding of differentiated math instruction. 

This was evident from their discussions in the focus groups, where they 

articulated the concept of tailoring math instruction to meet diverse student 

needs. The preservice teachers emphasized creating a student-centered learning 

environment, utilizing small group instruction, and providing students with 

autonomy to advance their ideas in math. However, their understanding differed 

from that of the mentor teacher, who emphasized starting with a common goal 

and focusing on the end objective. The math resource teacher highlighted the 

importance of knowing students, planning ahead, and using a variety of 

instructional approaches to achieve the same standard. 

Notably, the study revealed that the participant interns lacked 

comprehensive knowledge of math content, which posed a challenge in 

effectively differentiating math instruction. This lack of content knowledge was 

acknowledged by the interns themselves, indicating a need for further support 

and training in this area. Teachers’ content knowledge is crucial in 

differentiating math instruction, as it forms the foundation for tailored 

instruction to meet diverse student needs. 

The role of mentors in developing interns’ teaching skills was 

emphasized in the study. Mentors were seen as essential in providing guidance, 



93                                                                                                                         Uddin 

 

support, and feedback necessary for the interns’ growth as educators. The 

interns expressed learning how to differentiate math instruction from their 

mentors, indicating the significant impact of mentorship in their professional 

development. Additionally, the study observed that preservice interns struggled 

to implement the strategies learned in their college math methods classes. 

Despite their theoretical understanding, they encountered challenges in 

implementing differentiation in real classroom settings. Some interns also faced 

difficulties with prescribed math lessons provided by school districts, 

highlighting the need for further support and practical training in applying 

differentiation strategies effectively. 

In conclusion, the study underscores the importance of strengthening 

preservice teachers’ content knowledge, providing effective mentorship, and 

offering practical training to support the implementation of differentiated math 

instruction in real classroom settings. These findings can inform the 

development of targeted interventions and support systems to enhance 

preservice teachers’ preparation for differentiated math instruction during their 

internships. 

 

Limitations 

This study has several limitations. First of all, only one mentor teacher 

out of three was interviewed. All three mentors’ interviews could have enriched 

the data. Second, more observation could have provided more detailed insight 

of interns’ teaching and differentiating math instructions. Finally, collecting 

student work on math would be rich documents to evaluate their learning 

outcomes based on the differentiating math instructions.  

 

Scope for Future Studies 

Future studies could further investigate the strategies and interventions 

that can effectively bridge the gap in preservice teachers’ mathematics content 

knowledge. Additionally, exploring the impact of practical training and hands-

on experience in real classroom settings on the interns’ ability to implement 

differentiated math instruction would be valuable. Research focusing on 

developing mentorship programs specifically targeting enhancing preservice 

teachers’ skills in differentiating math instruction could also be beneficial. 

Moreover, future studies could delve into the potential role of ongoing 

professional development for both preservice teachers and mentor teachers in 

strengthening their understanding and application of differentiated math 

instruction, which could provide valuable insights for improving their 

preparation during internships. Furthermore, exploring the impact of cultural 

competence and diversity training on preservice teachers’ ability to differentiate 

math instruction for diverse student populations effectively would be pertinent. 

Understanding how factors such as student demographics, classroom dynamics, 

and resource availability impact the implementation of differentiated math 

instruction could also be an area of interest for future research. 
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Overall, future studies should aim to provide targeted and practical 

recommendations for enhancing the preparation of preservice teachers for 

differentiated math instruction during their internships, ultimately contributing 

to improving mathematics education and student learning outcomes. 
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