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The perceptions of preservice teachers’ regarding the impact of a math methods course on their 

ability to instruct mathematics in their future classroom 

 

ABSTRACT 

 

With the pressure of teachers to challenge and increase achievement in the area of mathematics, 

it has become imperative to effectively train teachers to have this mathematical knowledge. 

Research has shown that more teacher preparation programs are focusing on introducing the 

foundation of mathematics for preservice teachers knowing that they are generalist elementary 

educators. This study looks at the perceptions of mathematics based on the completion of a 

mathematics methods course in a small liberal arts college in Chautauqua County. A 

questionnaire was distributed and consisted of both qualitative and quantitative questions. The 

results show that undergraduate mathematics courses are crucial to the implementation of 

mathematics in the preservice teachers future classroom. Future research could pair the 

questionnaire with an observation to examine their delivery of mathematics instruction. 
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The perceptions of preservice teachers’ regarding the impact of a math methods course on their 

ability to instruct mathematics in their future classroom 

Introduction  

Mathematics is ever changing in our academic society. Over the years it has become increasingly 

rigorous and complex. Students are held to very high standards that stem from a demanding 

curriculum such as a strive towards increasing test scores (Rosenberg, 2003). According to 

Rosenberg, state authorities were comparing previous years scores with the new scores. She also 

mentioned that on how school districts were implementing new initiatives to pursue the increase 

of scores, such as professional development for teachers, Saturday sessions, and after school 

programs. Most curricula are scripted and teachers are able to read directly from the teacher’s 

version of the text. Teachers are only able to describe what is told in the text which can lead to 

the following statement, “The gap is an inconsistency between what is expected from the results 

of the research and decision making in practice at school” (Purnomo, Suryadi, & Darwis, 2016, 

p. 1).  When students ask questions, or need extra assistance grappling with the content, teachers 

may struggle as they are not fully confident in mathematics content. When students are not able 

to get their questions answered, it can cause confusion and a lack of understanding in that topic, 

which in mathematics could be detrimental as many topics build off of one another. This directly 

relates to students’ performance when taking a mathematics achievement test. When looking at 

the New York State report card for the mathematics achievement of 2018 the scores show that 

only 45% of students are at or above the proficient level (New York State Department of 

Education, 2018). This leads to a very important question on the ways that different techniques 

and attitudes affect students’ performance. My research will focus on a very important problem 
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that many teachers face day in and day out in order to address the needs of their students within 

mathematics based on their own abilities.  

When looking at childhood educators’ choices of their concentration, most of the time 

they select a content area in which they have previously excelled. They choose their 

concentration knowing that they will need to take advanced college courses in that content area 

and they are confident they will do well in those courses. The mathematics and science 

concentrators have positive attitudes toward mathematics and have more confidence in teaching 

those subjects to students (Michaluk, Stoiko, Stewart, & Stewart, J, 2018). This then leads us to 

think about all preservice teachers and the ways in which to adequately support them to reach the 

needs of their future students; “To improve NoS teacher education efforts, we must understand 

teachers’ NoS implementation practices and the extent to which teacher education programs 

prepare teachers who do accurately and effectively teach the NoS.” (p. 100) As childhood 

educators we are generalists, so it is still important to educate preservice teachers in mathematics 

even if it is not their concentration. A methods course for all education majors will lead to 

confidence and more positive attitudes towards the mathematics curriculum (Althauser, 2018).  

At a time when mathematics is becoming more rigorous, colleges are creating courses 

taught by mathematics specialists for education majors that provide teacher candidates with 

research-based instructional strategies that will assist them while teaching in an elementary 

classroom (Callis, 2018). While in a mathematics course through Apraiz’s study (2016), 

preservice teachers carefully examined mathematical problems and clearly explained their 

solutions to fourth grade students; this intervention gave real-world knowledge for future 

teachers as they analyzed their delivery and procedures (Apraiz). Professors model the ways that 

you should teach mathematics in the field; this is very beneficial as it allows pre-service teachers 
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experience and knowledge from a student's perspective that will help them execute that lesson in 

their classroom from the teacher perspective (Hourigan & Leavy, 2017). Hourigan and Leavy 

stated that, “In order to develop MKT alongside appropriate beliefs and attitudes, it is considered 

necessary that pre-service mathematics education courses would model ‘best practice’” (p. 806). 

This suggests that having a course focusing on mathematical instruction before student teaching 

is very beneficial to student teachers. It gives student teachers a foundation of the different 

strategies as well as skills they will need when entering a classroom.  

Michaluk, et al (2018) reported that mathematics and science concentrators had positive 

attitudes on mathematics and had more confidence of teaching those subjects for students. 

Incorporating STEM into the curriculum increased students’ as well as preservice teachers’ 

attitudes in a positive way (Michaluk, et al.). Nisbet (2016) noticed that, no matter their anxiety 

level when it comes to teaching mathematics almost all student teachers rely on the teacher’s 

manual for instruction as that is what is expected from their cooperating teachers.  

Teachers must confidently and accurately use mathematical academic language in their 

classrooms in order to develop a further understanding of the topic. Taylor (2003) commented 

that, “My students’ voices speak of their own learning as they transform their view of 

mathematics through a struggle that moves them from pre-critical to critical reasoners” (p. 343). 

This directly relates to engagement of students and their need to verbalize their learning. This 

ultimately was obtained when the professor indicated that, “I needed to find a way for them to 

experience a different kind of thinking and thereby experience and value logic, reasoning, 

explanation and justification as a way to determine the accuracy of mathematical thinking” (p. 

335-336). The professor of a methods class was reflecting on his teaching and the ways that he 

should model his teaching to how the preservice teachers should instruct when they have their 
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future classroom. The preservice teachers would learn through hands on experiences and be able 

to really delve into their knowledge of mathematics while using strategies learned in their 

undergraduate career.  

Preservice teachers should be knowledgeable of the many strategies that drive student 

engagement. One must not use the same strategy each and every day but rather use strategies that 

are most appropriate for the content being taught (Chigeza, Jackson, & Neilson, 2017). This 

article recommended that preservice teachers be exposed to many different research based 

strategies that engage all students. Although there may be restrictions from school building or 

district administrators stating the way that a teacher is required to instruct, it is still beneficial to 

have all of the strategies in their back pockets (Purnomo, Suryadi, & Darwis, 2016). The authors 

commented: “It is useful to provide an opportunity for pre-service teachers related to the self-

reflection of instructional practices in the classroom as the way to develop knowledge and beliefs 

or maybe refine them in the future” (p. 639). Having teacher candidates immersed in a classroom 

before student teaching is very beneficial as they can apply what they are learning in their 

education courses and see what does and does not work for different grade levels or content 

areas.  

In addition, a big piece of teaching comes after the instruction. Teachers must analyze the 

relative success of the lesson, the aspects that could change, the elements that were not needed, 

the strategies that worked well, etc. Van den Kieboom (2013) analyzed the ways that preservice 

teachers reflected not only on their teaching but also on the students’ success. In order for the 

teachers to successfully analyze their students’ achievement, they must first have a concrete 

knowledge of mathematics (Van den Kieboom). It is much easier to communicate students’ 

errors and achievement if the teacher is entirely confident about the content that they are 
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teaching. This then leads to enhancing a teachers undergraduate teacher preparation program to 

be more knowledgeable about the mathematical content they will be expected to effectively 

instruct in the future.  

 While I was placed in a mathematics focused classroom, the co teachers were very 

knowledgeable about the content that they were instructing and they made opportunities for the 

students to engage in their own learning. On the other hand, when I was in a second grade 

classroom, the teacher relied heavily on the text and taught directly from the text. Mathematics 

was not the teacher’s expertise and she relied heavily on the teachers manual. If a student asked 

an abstract question, the teacher paused and even referenced the teachers manual before giving a 

response. Even though the teacher would look at the lesson prior to teaching it and try some of 

the examples for practice, some teachers only look at the lesson the day they are expected to 

teach it and just read directly from the book not knowing exactly what they are saying. An 

important factor for generalist teachers is to make them more confident and allow them to rely 

less on the text. The information I found while reviewing the literature and from personal 

experience showcase how important it is for teachers to be incredibly knowledgeable on the 

mathematics content so that they can effectively instruct the content.  

Personal Statement of Interest  

 As a mathematics concentrator and having had multiple opportunities to practice my 

mathematical abilities it has provided me with the opportunity to learn skills and strategies that 

work best in a mathematics setting. These experiences provided me with hands-on involvement 

with students in a mathematical setting. It allowed me to practice what I learned in my 

coinciding course and to make changes when deemed necessary. These experiences provided a 

way to avoid relying upon the textbook and be creative in order to reach the mathematic 
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objective.  It is important that educators are more knowledgeable about mathematics and the best 

ways to deliver mathematic instruction without using the teachers guide textbook.  

Purpose Statement 

 The main purpose for my research is to investigate the perceptions of preservice teachers 

towards mathematics. My research rests on the foundation of previous studies from many 

researchers who have made sense of preservice teachers and their relationship with mathematics. 

Through a series of questions via a questionnaire, participants will be asked their confidence 

levels on different mathematical concepts and their preparedness for teaching mathematics in a 

classroom. The participants will be preservice teachers who are early childhood and childhood 

education majors. They will have successfully completed the elementary mathematics methods 

course along with four other methods courses as they will be considered generalists. The results 

from the questionnaire will showcase their confidence and ability to teach mathematics when 

getting a future classroom of their own. It is my hope that the mathematics methods course 

positively influenced the preservice teachers when implementing the mathematics curriculum in 

their student teaching placement. In the next chapter, I will review the relevant literature of 

preservice teachers attitudes and confidence of instructing mathematics.  
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Literature Review 

In Chapter 1, I introduced the problem that teachers are being challenged when instructing 

mathematics with the ever changing state standards and grade level assessments. This chapter 

will review studies that have been written in literature based on mathematics instruction and 

teacher delivery. The literature showcases the scholarship that has been done thus far as well as 

the results of their studies.  

Perceptions of Mathematics of Preservice Teachers 

 Many researchers have investigated the relationship between preservice teachers and their 

perceptions of mathematics. In a study conducted by Purnomo, Suryadi, and Darwis (2016), for 

instance, one 7th semester college student who was an aspiring teacher was interviewed, 

observed, and questioned via a questionnaire to demonstrate her role as an elementary educator 

and the degree of confidence that she had in instructing mathematics. The questionnaire 

contained 6 open ended questions in which the participant answered and later elaborated on 

during the interview. The classroom observation was videotaped, which demonstrated the 

participant teaching mathematics to a class of fourth graders. The results showcased that the 

instructional practices did not always reflect the beliefs of the educator. According to Purnomo, 

et al., “I identified that in addition to the previous school experiences, the lack of mathematical 

knowledge for teaching also became contributing factors which lead to practices that affect 

Sarijem’s approach towards instrumental teaching” (p. 637). This leads to understanding that 

mathematical knowledge of preservice teachers is incredibly important, as they will be expected 

to educate young minds with mathematics and shouldn’t rely solely on a teacher's manual.  

 Researchers Chigeza, Jackson, and Neilson (2017) all focused on implementing a 

preservice teacher mathematics program that would allow the preservice teachers more ways to 
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apply their understanding of mathematics in a classroom setting before graduating. Two teacher 

educators and one preservice teacher were asked to reflect on their mathematics education; in the 

districts though they are expected to use the adopted instructional method of Explicit Teaching. 

Satsangi, Hammer, & Hogan (2018) referenced that, “Explicit instruction generally entails an 

instructor reviewing prerequisite skills needed to learn a new concept, modeling the explicit 

actions needed to solve a problem (including the cognitive and metacognitive thinking that takes 

place), and then overseeing the student through guided and independent practice” (As quoted in, 

Hudson, Miller, & Butler, 2006, p. 35). The researchers also analyzed the teacher preparation 

program, in which students were exposed to classes that specialize in instructing mathematics in 

the first year, second year, and fourth year when the student was enrolled in the four-year degree 

program. The findings indicated a need for more than one instructional method when instructing 

mathematics, as every student does not learn the same way. This is proof when Satsangi, 

Hammer, & Hogan stated in the conclusion such that, “There is need to interrogate teaching 

models that represent a one-size-fits- all approach like the ET model and how they do not 

necessarily enhance inquiry and active participation of students in challenging and engaging 

ways” (p. 147). It also would help the teacher to instruct in a way that is comfortable to them if 

they are not very confident in mathematics. The undergraduate classes at this university, though, 

give preservice teachers more access to the ways that mathematics is taught today and different 

strategies they can use to guide their students learning. The researchers, Satsangi, Hammer, & 

Hogan suggested: “I want them to make the contemporary mathematics education research 

concepts we develop in the workshops their own rather than to simply regurgitate back a set of 

teaching steps” (p. 141). This infers that, although they are learning mathematical procedures and 

https://onlinelibrary.wiley.com/doi/full/10.1111/ldrp.12189#ldrp12189-bib-0021
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steps, the professor wants them to incorporate their own strategies in order to engage students 

and make them fully understand the mathematical procedures.  

 In a study conducted by Hourigan and Leavy (2017), students rated their mathematics 

education course in order to showcase the ways that the course assisted them when it came time 

to teach in the area of mathematics. The students were enrolled in 5 compulsory mathematics 

education courses within the first 5 semesters of their program. Small group tutorials and 

interactive lessons were provided in the courses in order to model how to teach mathematics. The 

participants were student teachers who were about to graduate from the four-year degree 

program. A qualitative survey was handed out to the student teachers to complete, wanting to 

understand more information on the experiences they had, the ways that they perceived the 

courses, etc. The results demonstrated that the mathematics courses required for their 

undergraduate degree improved many students’ confidence levels towards mathematics as well 

as decreased their anxiety. The authors reported that, “There was a heightened awareness of what 

constitutes as the knowledge necessary to teach primary level mathematics” (p. 816). This 

finding indicates that there is a need for the mathematics courses to improve the knowledge of 

mathematics for future teachers to better educate the youth.  

 There have been studies that indicate the difference between preservice teachers, Science, 

Technology, Engineering, and Mathematics (STEM) majors and non-STEM majors. Michaluk, 

Stoiko, Stewart, and Stewart (2017), for example, conducted a study that investigated the 

attitudes towards science and mathematics among preservice teachers, STEM majors, and non-

STEM majors. They conducted a survey in order to analyze the students’ perceptions of 

mathematics and science after enrolling in a physics course. A physics for elementary teachers 

course was required for all students who aspired to be future teachers. It promoted inquiry based 
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learning as well as modeling real application of the scientific method. The authors reported that, 

“Students formed hypotheses, developed models of physical phenomena, designed experiments 

to test their hypotheses, and carried out and interpreted the results of those experiments” (p. 104). 

5,646 students who were enrolled in one of the four physics courses completed the survey 

“Attitudes and Beliefs about the Nature of and the Teaching of Mathematics and Science” (pp. 

104-105). The results suggested that non-STEM majors and preservice teachers have similar 

negative attitudes towards science and mathematics. This conclusion is a bit alarming as 

educators are the first to ignite the spark of science in the youth. More courses such as the 

physics for elementary teachers should be offered in order to educate future teachers on the 

effective ways to instruct the content.  

 In the study conducted by Taylor (2003), the researcher found that the dialogue used in 

mathematics classes is phrased differently than that in literacy classes. As a mathematics 

professor, she wanted her students to engage in discourse and to think beyond just solving a 

problem.  This opens the door to using mathematical language appropriately so that students 

understand the concepts. Also, the article suggested that students are not having an open mind to 

mathematics as they struggle and often feel confused. Teachers in the study were instructed to 

value the students and encourage them to do the best they could do. Taylor refers to Bakhtin 

whom was “...a literary theorist and philosopher of language in Russia…” (p. 340). She indicated 

that her students need to have a more open mind and that everything doesn't need to have a 

concrete answer. The findings support that the preservice teachers achieved more understanding 

of mathematics and the ways to instruct the content in their future classroom. Taylor stated: “My 

students voices speak of their own learning as they transform their view of mathematics through 

a struggles that moves them from pre critical to critical reasoners” (p. 343). This indicates that, 
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through the class discussions, the preservice teachers were able to be more critical and to develop 

a better understanding of mathematics, which will help them in the future when teaching it to 

students.  

 Researcher Althauser (2018) emphasized in his study the impact of a methods course for 

mathematics for preservice teachers. The preservice teachers learned ways to create and explore 

mathematics in an interactive and engaging way. This ultimately led to increased confidence and 

more positive attitudes towards the mathematics curriculum. Three hundred and forty-seven 

preservice teachers participated in the study which they completed the Mathematics Teaching 

Efficacy Beliefs Instrument. The instrument consists of 21 questions, there are 13 questions that 

pertain to the Personal Mathematics Teaching Efficacy subscale. The remaining questions 

pertain to the Mathematics Teaching Outcome Expectancy subscale (Enochs, Smith, & Huinker, 

2000). Participants were also interviewed and observed during the clinical experience. The data 

collected showcased the positive impact that the mathematics methods course had on teacher 

candidates. The importance of mathematics preparation for preservice teachers, according to 

Althauser, is “To ensure that all students have the opportunity to receive high quality 

mathematics instruction, learn challenging grade level content, and receive the support necessary 

to be successful, preservice teachers need instruction on the standards for teaching and learning 

math” (p. 57). This leads to understanding the importance of a mathematics methods course for 

students before they student teach, as they will be expected to understand the content and to 

deliver the instruction in an effective manner.  

 Peace’s (2012) mixed research method investigation explored both the qualitative as well 

as quantitative side of data trends in mathematics, as well as hearing from the preservice 

teachers’ experiences and opinions. The researcher looked at the content knowledge of 
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preservice teachers in both mathematics and science; realizing that there are different forms of 

content knowledge. Preservice teachers who were in the first year of the program were asked to 

complete confidence ratings that would indicate their degree of comfort in teaching that specific 

content. They were also involved in class discussions that gave the researcher qualitative data 

that offered a deeper understanding to the ways that the preservice teachers really felt about the 

content. The findings indicated the areas in which the preservice teachers lacked confidence in 

and would be able to better equip them with that knowledge before they completed the rest of 

their education program.  

Conclusions 

 The research supports the need to give resources to future educators to better prepare 

them to teach mathematics. The researchers looked at implementing different courses within a 

preservice teachers undergraduate career. Surveys were the choice of method to collect data for 

the studies. This allowed the researchers to collect their participants own perceptions of 

mathematics and their ability to effectively instruct mathematics. The gap in research pertains to 

student teachers who have completed a mathematics methods course at a medium sized 

university in Chautauqua county. I will attempt to understand if the student teachers feel 

confident with instructing mathematics and how the mathematics methods course effected that 

confidence.  

 Therefore, the purpose of this study is to examine the perceptions of mathematics of 

preservice teachers. This study is going to look at student teachers who have successfully 

completed a mathematics methods course. The primary research question is: What are the 

impacts of a mathematics methods course on a preservice teachers’ ability to instruct 

mathematics in their future classrooms? The next chapter will describe the methods with which 



The Perceptions of Student Teachers Ability to Instruct Mathematics 13 

 

the study was conducted, the participants, setting and a description of the data collection and 

analysis procedures.  
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Methodology  

Today there is a major disconnect between the scripted teachers’ manuals and the teachers’ 

ability to effectively instruct mathematics. So, the purpose of my study is to look at the 

perceptions of mathematics within undergraduate education majors in a northeastern university. 

This will showcase the degree of confidence that preservice teachers have in their abilities to 

efficiently and effectively instruct mathematics. Students in the college of education have been 

given an opportunity to select a concentration based on their own preferences. With being 

childhood, early childhood, or childhood inclusive education majors, they will be considered 

content generalists and will be expected to deliver instruction for all content areas. All of the 

education majors at the participating university have been immersed in a mathematics methods 

class that teaches the methods and strategies that students are using in schools today. The 

preservice teachers will be asked to complete a questionnaire that identifies their confidence in 

mathematics content and their perception of the degree of confidence that they will have in 

teaching it in their future classroom. The following essay will explain how I will conduct my 

research for my thesis project.  

Research Frameworks 

 The research interests described in the introduction would be best suited when performed 

with a mixed methods approach. Johnson & Onwueghuzie (2004) referenced that, “Mixed 

methods allow researchers to answer a broader, more complete range of research questions 

because they are not limited to one approach” (As quoted in Connelly, 2009, p. 31). A parallel 

mixed design was used such that the quantitative and qualitative data collection occurred 

simultaneously. Wesley (2011) commented: “The QUAL and QUAN phases are planned and 

implemented to answer related aspects of the same basic research question(s)” (p. 26). Both the 
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qualitative and the quantitative questions drove towards the research question, What are the 

impacts of a mathematics methods course on a preservice teachers ability to instruct mathematics 

in their future classroom? This framework allowed the research to be looked at in different 

viewpoints to assist future education teachers instruct mathematics effectively.                                                                                  

 Research Setting and Participants 

At the university there are nearly 5,000 undergraduates and graduates. It is a small liberal 

arts school that challenges students and aims to meet the four institutional goals: skilled, 

connected, creative, and responsible. More than 300 students are enrolled in the College of 

Education and can be potential participants for the study. The potential participants were in the 

following education programs; early childhood, childhood, early childhood/childhood dual, and 

childhood inclusive education. According to Afamasaga-Fuata’I & Sooaemalelagi (2014), 

“Purposive sampling targets a particular group of people” (p. 339). The particular group of 

participants had completed the mathematics methods course and had begun student teaching. A 

questionnaire was shared with the potential participants and it was completely voluntary whether 

they chose to fill it out. Random sampling was used to select study participants from the pool of 

potential participants who meet the inclusion criteria stated above; “Using this technique, each 

individual within the chosen population is selected by chance and is equally as likely to be picked 

as anyone else” (Kelley, Clark, Brown, & Sitzia, 2003).  The criteria for this study is that 

participants can be female or male, participants are enrolled in an education certification 

program, and students have been had an early field experience at the institution. The participants 

will be required to complete the informed consent form (appendix).  My hope is to have 15 

participants who fully complete the questionnaire.  

 



The Perceptions of Student Teachers Ability to Instruct Mathematics 16 

 

Data Collection 

Dependent Variables  

 The dependent variable for the study were the number of student teachers who completed 

the questionnaire. All student teachers who were successful in the mathematics methods course 

and were currently student teaching were asked to complete the survey. It was a choice if they 

wished to do so.  

Independent Variables  

 The independent variable was the questionnaire that consisted of randomized target 

student teachers (see questionnaire in Appendix A). The criteria included that the student teachers 

had successfully completed a mathematics methods course. The questionnaire consisted of both 

qualitative and quantitative questions.  

The data collection for this study was questionnaires that participants completed. 

According to Kelley, Clark, Brown, and Sitzia (2003), “A questionnaire must be concise and easy 

to understand, reminders should be sent out, and method of recruitment should be carefully 

considered” (p. 1). This rationalizes what is essential when administering a questionnaire.   

Johnson and Christensen (2017) stated that, “As you construct your questionnaire, you must 

constantly ask yourself if your questions will provide clear data about what your participants 

think or feel” (p. 192).  The mixed questionnaire I constructed contained ten closed-ended and 

five open-ended questions to understand the perceptions of mathematics of preservice teachers 

(see Appendix A for interview protocol). The main purpose of the questionnaire was to 

investigate the perceptions and confidence of mathematics in pre-service teachers. The 

questionnaire asked a variety of questions that collected both qualitative and quantitative data. 

“Type 2 data collection, (a mixed questionnaire) is a self-report instrument filled out by the 
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respondents, and it includes a mixture of completely open- and closed-ended questions” (Johnson 

& Turner, 2003, p. 304).  

Qualitative  

The open-ended questions allowed participants to state their feelings and thoughts in their 

own words, which were collected for qualitative purposes.  

Quantitative  

The closed-ended questions gave participants a few choices that allowed the researcher to 

collect quantitative data. After having been given approval from the university’s Human Subjects 

Review Committee, I emailed the informed consent form to the participants (see Informed 

Consent Form in Appendix B). The data was collected from February 7th to February 21st. This 

gave the participants two weeks to complete the questionnaire via Google Forms.  

Data Analysis 

        In order to analyze the data that I collected from the questionnaires, I used the mixed data 

analysis approach.  

Qualitative  

In order to analyze the qualitative data I used open coding, which allowed me to take 

marginal notes on the data and to find patterns. Open coding as defined by Johnson and 

Christensen (2017) is “Open coding is the first stage in grounded theory data analysis” (p. 460). 

This then leads the authors to state that it really entails, “…labeling important words and phrases 

in the transcribed data” (p. 460). With that I organized the marginal notes and described the 

meaning of which the marginal notes indicated. This will then lead to my use of thematic analysis 

in order to find the themes of the qualitative data that was driven from the open ended questions 

on my questionnaire. Braun & Clarke, (2006) stated that, “It is a method for identifying, 
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analyzing, organizing, describing, and reporting themes found within a data set” As quoted in 

Nowell, Norris, White, & Moules, 2017, p. 2). After collecting my data, I identified the themes 

that emerged from the data; I then analyzed the data with open coding making marginal notes. 

With that information, I was able to determine the themes of the data collection that was driven 

from the open-ended questions on the questionnaire.  

Quantitative 

To analyze the quantitative data, I used simple regression analysis. There was a single 

independent variable as well as a single dependent variable for each closed-ended question 

(Johnson & Christensen, 2017, p. 520).  A regression line showed the relationship of the question 

to their response based on a Likert scale.  Once I plotted the points of my data I was able to 

determine the slope as well as the y-intercept.  

Alternative Approaches 

        When brainstorming about the different approaches I could have used in order to collect my 

data on the perceptions of preservice teachers regarding mathematics methods instruction, I 

thought about doing observations that showcased candidates’ confidence in teaching elementary 

mathematics but then I was hesitant as many student teachers become nervous while being 

observed. I then thought of conducting interviews in order to evaluate the preservice teachers’ 

confidence on instructing mathematics without using the teachers’ manual. Yet, I ultimately 

chose a questionnaire that the preservice teachers could do at their own pace and time. When 

choosing the questionnaire, I tossed around the idea of doing just a qualitative or just a 

quantitative study. After much thought, I decided I wanted both qualitative and quantitative data 

to drive my study, so I chose to conduct a mixed methods research study.   
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Conclusions 

 When implementing these data collection and data analysis strategies, it was with the 

hope that I would better understand the perceptions of mathematics contents from vantage point 

of preservice teachers that were exposed to a mathematics methods course. I am looking forward 

to seeing both the qualitative and quantitative data collection that will arise. In the following 

chapter, I will review the results from the questionnaire that determines the perceptions of 

preservice teachers’ regarding the impact of a math methods course on their ability to instruct 

mathematics in their future classroom. 
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Results 

 The previous chapter discussed the methods taken to obtain results for my study of the 

perceptions of preservice teachers regarding mathematics methods instruction. In order to answer 

the research questions that I established in Chapter 2, I created a questionnaire for successful 

mathematics methods course completers and current student teachers. Closed ended questions 

and open ended questions were used in the questionnaire in order to collect both qualitative and 

quantitative results. This chapter will present the qualitative and quantitative results gained from 

the completion of the questionnaires.  

Qualitative Results 

 To analyze the qualitative questionnaire questions, I used open coding to analyze the 

themes for each of the open-ended questions. The following themes emerged from the data: 

Kagan 

 According to the responses, it was apparent that Kagan cooperative learning strategies 

were a main focus in their mathematics methods course (Kagan, 2008). Kagan structures elicited 

cooperation and collaboration among peers in an educational setting. Kagan stated; “The miracle 

of structures is that in the same amount of time that the teacher could call on and respond to two 

or three students in the class, each giving one answer, the teacher can have every student give 

several answers.” (Kagan, 2008, p. 1) This statement encourages all students to participate in the 

discussion and give more student driven instruction. One individual stated that, “I would like to 

implement the Kagan Cooperative Learning Strategies such as the table mats.” The use of the 

table mats were modeled within the course and student teachers had access to those materials. 

Another student teacher suggested that, “Kagan placements are really helpful in student learning 

and when I get my own classroom I will definitely be using them.” Cooperating teachers may not 
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have allowed her to implement Kagan within her time in the classroom but she can certainly 

implement these strategies in her own classroom one day. A student teacher who agreed with the 

previous student teacher wrote, “Most of the Kagan cooperative learning strategies I plan to 

implement in my future classroom.” This suggests that she is willing to implement many Kagan 

strategies in order to create a cooperative learning environment in her future classroom.  

Mathematics Manipulatives  

 Overall mathematics manipulatives were a popular resource when it came to engaging 

students in mathematics. One student teacher commented about the ways that she remembers her 

grade school experience of mathematics: “I liked when my teachers would use manipulatives 

that we would be able to use during our math lessons.” The manipulatives allow students to 

manipulate objects in order to create meaningful learning experiences. One student teacher 

commented on the ways that it may help some students but not others, “Manipulatives, visuals, 

sounds, etc. Every learner is different.” Every learner is unique and learns in his or her own way, 

so using different forms of instruction in mathematics is vital. With a future teacher perspective, 

this student teacher stated that, “I believe that manipulatives are a great resource to use to help 

engage students.” This suggests that manipulatives are a great resource for students to get hands-

on with the mathematics curriculum.  

Mathematics Preference  

 Some student teachers expressed their love of mathematics. One student teacher stated 

that, “I loved my math teachers and how easily math came to me.” Mathematics was a subject in 

which this student excelled in and had teachers who pushed her to do her best. This student 

teacher commented on her relationship with her teachers: “My teachers were always there to help 

me and assist when I needed more guidance.” This showcases that, although it may have not 
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always been simple, teachers provided the necessary supports to help her achieve. Another 

student teacher stated that, “I like how interactive math lessons can be.” This relates to the ways 

that she wishes to teach in her future classroom based on her experiences as a grade school 

student.  

 One the other hand, some student teachers expressed that they dislike mathematics and do 

not do well in that subject area. One student teacher commented that, “Failing tests and quizzes” 

led to her dislike the subject, as she didn’t feel that she knew the curriculum and felt she would 

never understand mathematics. One student teacher explained that, “It was hard to understand 

concepts and I felt slower than the other students which made me feel less confident.” She 

expressed that she compared herself to her peers in mathematics and ultimately thought she 

could never understand mathematics like them. Another student teacher commented on the 

engagement of mathematics instruction: “My grade school teachers did not implement 

manipulatives and simply drilled math facts.” This did not type of learning did not work for this 

learner and often felt disengaged from the mathematics instruction.  

Quantitative Results 

 The results of the 10 closed ended questions are displayed in the rubrics to follow.  

The data related to the first question is displayed in Figure 1.  

Figure 1 
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It showcases that 50% of the participants scored a 2/5 which demonstrates that the student 

teachers do not believe that they can effectively instruct a mathematics lesson without the 

teacher's manual. None of the participants felt 100% confident with instructing a mathematics 

lesson without the teacher's manual.  

Figure 2 showcases that 10 out of the 14 participants either agreed or strongly agreed that 

mathematics manipulatives are used whenever possible. 

Figure 2 

 

 This means that mathematics manipulatives are being implemented in their student teaching 

placements in order to compliment the mathematics curriculum that the children in their 

placements are learning.  

All participants either agreed or strongly agreed with the third question, which is 

illustrated in Figure 3.  

Figure 3 
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The notion that mathematical manipulatives help lessons to be more interactive for their students 

was widely agreed upon among the participants. 

Figure 4 evaluates the statement that mathematics manipulatives assist my students 

learning.  

Figure 4 

 

57% of the participants strongly agreed in that manipulatives assist student learning and 

encourage their mathematical minds.  

Figure 5 resulted in that 71% of the participants agreed that they read and thoroughly 

prepared for the days mathematics lesson prior to teaching.  

Figure 5 

 
Having them select a 4 out of 5 on a Likert scale showcased that they felt that they could do 

more to prepare for the mathematical lesson they are required to instruct by the New York State 

standards.  
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Figure 6 illustrates that only 2 out of the 14 participants strongly felt that they could 

answer a student’s mathematics question without using the teacher's manual.  

Figure 6 

 
Figure 7 showcases that all participants either agreed or strongly agreed that, when they 

are confident of the mathematical content, their students better comprehend it.  

Figure 7 

 
Figure 8 had mixed results, one individual selecting a 1 out of 5 on the Likert scale, one 

individual selecting a 2 out of 5 on the Likert scale, two individuals selecting a 3 out of 5 on the 

Likert scale, 9 individuals selecting a 4 out of 5 on the Likert scale, and one individual selecting 

a 5 out of 5 on the Likert scale.  
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Figure 8 

 
This demonstrates that depending on the student teachers’ confidence, they may or may not be 

able to quickly correct a student's mathematical error without using the teacher's manual.  

Figure 9 varied in responses from “disagree” to “strongly agree” as they were reflecting 

on their time in their mathematics methods classes and on the ways that the strategies they 

learned were incorporated in their student teaching placements.  

Figure 9 

 
Figure 10 was surprising. as 36% stated that mathematics was one their favorite subjects 

while a grade school student.  
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Figure 10 

 

 

43% of the participants stated that mathematics was their least favorite subject in grade school. 

Conclusions 

This chapter showcases the qualitative and quantitative results from my questionnaire. 

The questionnaire demonstrated the perceptions of mathematics among student teachers and their 

confidence in delivering effective mathematics instruction. It also allowed me to find out the 

strategies and skills that they took away from successfully completing the mathematics methods 

course in their undergraduate studies.  

In the next chapter, I will analyze and discuss my results. The open ended questions 

allowed me a better understanding of the ways that the student teachers really felt about 

mathematics as a subject. The closed ended questions gave me a quick snap shot on the overall 

strong and moderate feelings towards mathematics.  I will also give disclaimers as to the 

limitations of my study and the factors that could have altered the results of my study. 
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Discussion 

 The current findings showcase that the perceptions of mathematics among student 

teachers affect their confidence to deliver effective mathematics instruction. The questionnaire 

which contained open ended and closed ended questions, was administered in order to 

understand the student teachers’ perceptions about mathematics. The open ended questions 

allowed me a better understanding of the ways that the student teachers really felt about 

mathematics. This then leads to their future students’ success in the area of mathematics. The 

closed ended questions gave me a quick snap shot on the overall strong and moderate feelings 

towards mathematics. The Likert scale allowed candidates to strongly disagree all the way to 

strongly agree. The results are pretty consistent with the previous research that has been 

conducted which demonstrated: (a) perceptions on mathematics (Purnomo, Suryadi, and Darwis, 

2016), (b) undergraduate mathematics courses (Althauser 2018; Chigeza, Jackson, and Neilson, 

2017; Hourigan and Leavy, 2017; Michaluk, Stoiko, Stewart, and Stewart, 2017), (c) 

mathematical pedagogy (Peace, 2012; Taylor, 2003). All of this research extends to the different 

important aspects that influence student teacher perspectives on instructing mathematics. Current 

findings extend the external validity of the student teachers perceptions of mathematics to a new 

pool of participants and geographical location. In the following chapter, I will examine the 

significance of the relationships among student teachers confidence levels with their ability to 

effectively instruct mathematics in an engaging manner.  

Significance 

 The findings showcased a direct relationship between the students like or dislike of 

mathematics as a student to their confidence to instruct it as an educator. This included the use of 

manipulatives to make mathematics more engaging and not just a block of time to drill 



The Perceptions of Student Teachers Ability to Instruct Mathematics 29 

 

mathematics facts. The dislike of mathematics among preservice teachers stemmed from their 

not having gotten good grades in previous courses; however, the ways to make their attitudes 

toward the subject better was the ultimate question. Everyone learns in their own way, so 

teachers need to recognize that early on so that they can help each student reach their true 

potential. The participants mentioned several strategies that might help in this effort. The Kagan 

cooperative learning strategies allow students to work collaboratively with their peers to solve 

challenging problems. Kagan simply stated that, “The goal: we can achieve higher academic 

standards and help prepare students for the real-world by adopting instruction, curriculum, and 

assessment that acknowledges the value of rigor and relevance” (Kagan, 2012, p. 1). 

 Another interesting finding was that student teachers rely a lot on the mathematics 

teacher’s manual in order to assist children who may be struggling. Nowadays, there is little 

room for educators to implement their own creative lessons as teacher manuals are assigned by 

the district to use that are aligned to the New York State standards. However, within that lesson 

teachers could use Kagan strategies to deliver the instruction in a more engaging environment 

instead of a lecture. This is evident as Kagan stated that, “Kagan Structures are carefully 

designed to implement the four basic principles of cooperative learning: positive 

interdependence, individual accountability, equal participation, and simultaneous interaction 

(PIES)” (Kagan, 1999, p. 1).  This allows the teacher to still provide the same curriculum just in 

a diverse way that will allow them to differentiate instruction for their students. 

My findings correlate with previous research such that Satsangi, Hammer, & Hogan’s 

(2018) findings indicated a need for more than one instructional method when instructing 

mathematics, as every student does not learn the same way. This indicates what is stated in many 

of the student teachers written responses, as they know they differentiate instruction to meet the 
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needs of all the learners in their classroom. Hourigan & Leavy’s (2017) results from their study 

demonstrated that the mathematics courses required for their undergraduate degree improved 

many students’ confidence levels towards mathematics. This connects to the findings in my 

questionnaire as teacher candidates felt more confident instructing mathematics given the 

strategies and skills taught in the mathematics methods course.  

Limitations 

 Even though the findings were positive, there are some critical study limitations to 

consider when analyzing these findings. First, the study only had 14 participants (N=14), in one 

geographical location, and within the same institution. I was not able to conduct research at 

another institution or in another geographical location for this study. Second, the study only was 

conducted as a questionnaire, with no further data collection points. It is then not appropriate to 

conclude that their implementation of mathematical strategies is being utilized in the most 

effective way in their student teaching placement.  

 The results are also limited due to the fact the questionnaire only had 15 questions to 

identify participants’ perceptions of mathematics. Although there were both closed ended and 

open ended questions, there should have been more to get a better picture of their confidence and 

experience in mathematics that have influenced their abilities to instruct mathematics. Finally, 

time was a constraint as only an academic year was given to complete the study. If given more 

time, there may have been more participants and opportunity to gain more information from each 

participant.  

Future Investigation 

  Future research thus should include a more in depth questionnaire paired with an 

observation to examine their delivery of mathematics instruction. Future researchers should ask 
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questions that guide the researcher to understand what the participants wish they would have 

known before beginning student teaching that would have helped them more effectively instruct 

mathematics. Some additional questions to ask would be; How often do you use manipulatives 

during your mathematics period? Does the student teacher engage the students with the strategies 

learned from their mathematics methods course? What do you wish you learned in mathematics 

methods that you did not? Does the teacher candidate refer the mathematics teachers manual 

more than 5 times throughout a mathematics lesson? Are Kagan strategies implemented in the 

mathematics lesson to increase cooperative learning opportunities? These questions would allow 

for a more in depth understanding of the student teachers perceptions versus what is really 

implemented. The questionnaire could be given before the observation for the researcher to 

understand the student teachers perception of mathematics. During the observation, the 

researcher would look for the student teachers confidence level, ability to answer student 

questions, use of classroom management strategies to enhance students mathematical 

understanding, and the student teachers reliance on the mathematics teachers manual. Together, 

the questionnaire and the observation results will allow for more understanding of what 

undergraduate teacher candidates need to be successful mathematics instructors in an elementary 

general education classroom. 

Conclusions 

In conclusion, this study examined the perceptions of mathematics from the viewpoints 

of student teachers who had successfully completed a mathematics methods course in a small 

liberal arts school in Chautauqua County, New York. The present findings indicated that student 

teachers’ confidence in mathematics as students resonates when it comes to instructing 

mathematics as future educators. This then leads us to believe that the mathematics courses 
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during their undergraduate careers are necessary for their teaching success as well as the success 

of their future students. These findings demonstrated the improvements that teacher preparation 

programs can make in order to create more knowledgeable generalist elementary teachers. It is 

evident that more research could be conducted in order to formulate an understanding of the 

confidence levels that student teachers feel when it comes to instructing elementary mathematics. 

First there needs to be different methods in order to gather the data such as observations and 

interviews. This could address the challenges facing future researchers and college preparation 

programs. As generalist elementary educators, novice teachers need to be well-equipped with 

mathematical knowledge in order to effectively instruct mathematics in their future classrooms. 

This then leads back to their college preparation programs; if they are given the necessary 

strategies and skills in order to increase their teacher candidates success in their future roles as 

educators. The perceptions of teacher candidates in relation to mathematics influences their 

confidence, with various supports in their college preparation program they can become more 

influential and effective generalist educators.  
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Appendices 

Appendix A: Virtual Interview Questionnaire  

The perceptions of preservice teachers’ regarding the impact of a math methods course on 

their ability to instruct mathematics in their future classroom 

  

Directions: Please circle your desired response.  

 

1. Do you feel 100% confident instructing mathematics without the teacher’s manual? 

Strongly Disagree Disagree Neutral Agree Strongly Agree 

1 2 3 4 5 

 

2. Mathematics manipulatives are used whenever possible. 

Strongly Disagree Disagree Neutral Agree Strongly Agree 

1 2 3 4 5 

 

3. Mathematics manipulatives help lessons be more interactive.  

Strongly Disagree Disagree Neutral Agree Strongly Agree 

1 2 3 4 5 

 

4. I believe using mathematics manipulatives assists my students learning.  

Strongly Disagree Disagree Neutral Agree Strongly Agree 

1 2 3 4 5 

 

5. I read and thoroughly prepare for the days mathematics lesson prior to teaching.  

Strongly Disagree Disagree Neutral Agree Strongly Agree 

1 2 3 4 5 

 

6. I can answer a student’s mathematics question without using the teacher’s manual.  

Strongly Disagree Disagree Neutral Agree Strongly Agree 

1 2 3 4 5 

 

7. My students better comprehend the content when I am confident of the content.  
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Strongly Disagree Disagree Neutral Agree Strongly Agree 

1 2 3 4 5 

 

8. I can correct a student’s mathematical error quickly without using the teacher’s manual.  

Strongly Disagree Disagree Neutral Agree Strongly Agree 

1 2 3 4 5 

 

9. I believe the strategies I learned in my mathematics methods course help me engage my 

students during mathematics. 

Strongly Disagree Disagree Neutral Agree Strongly Agree 

1 2 3 4 5 

 

10. Mathematics was one of my favorite subjects when I was a grade school student.  

Strongly Disagree Disagree Neutral Agree Strongly Agree 

1 2 3 4 5 

 

 

Directions: Please write as much as you deem fit.  

11. What experiences as a grade school student made you like or dislike mathematics?  

 

 

 

 

12. How do you believe mathematics should be taught to make every student be successful? 

 

 

 

 

13. What strategies did you learn in your mathematics methods course that are helpful in 

your current student teaching placement? 

 

 

 

14. What strategies did you learn in your mathematics methods course that you will 

implement in your future classroom?  

 

 

 

15. How is the mathematics curriculum instructed in your student teaching placement? 
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Appendix B: Consent Form  

Informed Consent  

 

Project Name: The perceptions of preservice teachers’ regarding the impact of a math methods 

course on their ability to instruct mathematics in their future classroom 

 

Please reading the following consent form before committing to participate in this study.  

 

Purpose of the Research Study:  

The principal investigator in the study proposes to explore the perception of mathematics  

after taking a mathematics methods course. The principal investigator plans to share  

questionnaires via Google Forms to a group of current student teachers that have  

successfully completed the mathematics methods course. The questionnaire will identify  

the skills and strategies that assist preservice teachers instruct mathematics as well as  

their confidence levels of mathematics.  

 

What will you be asked to do throughout the study:  

Participants will be asked to respond to a questionnaire containing 10 closed-ended  

questions and 5 open-ended questions.  

 

Time Required: 

 Time required to complete the questionnaire will differ for each participant. The  

accepting responses option will be turned off after two weeks of sharing the 

questionnaires.  

 

Compensation:  

 There will be no compensation for your participation in this study.  

 

Confidentiality: 

 Your identity will be kept confidential to the extent provided by the law.  

 

Voluntary Participation: 

 Participation in this study is completely voluntary. No penalty will be given for not 

participating in the study.  

 

Right to Withdraw from the study: 

 Participants have the right to withdraw from this study at any time. Participants do not 

need to answer any questions they wish not to answer.  

 

Potential Benefits and Risks: 

 The results of the study will add to the research on the ways that mathematics methods 

courses are beneficial for preservice teacher’s success. The questionnaire could also serve 

as a reflection to enhance the mathematics methods course for future preservice teachers 

required to enroll in the course. Following the study, participants will be allowed to read 

the research and discover other student teachers’ confidence levels of mathematics as 
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well as their ability to effectively instruct mathematics. Questionnaire responses that are 

relevant to the research question will be the only ones used when writing the final thesis.  

  

Whom to contact if any questions arise about this study:  

Courtney Schmidt, Principal Investigator 

Schm5256@fredonia.edu 

 

Whom to contact about your rights as a research participant in this study:  

 Dr. Judith Horowitz 

 Associate Provost for Graduate Studies, Sponsored Research and Faculty Development 

 Maytum Hall 805 

 judith.horowitz@fredonia.edu 

 (716) 673-4708 

 

I have read the following consent form above. I voluntarily agree to participate in this study 

and have a copy of this consent form. 

 

 

_________________________________________                         ________________________ 

Participant’s Signature      Date 

 

_________________________________________                         ________________________ 

Principal Investigator’s Signature     Date 
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Appendix C: IRB Human Subjects Approval  
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Appendix D: Citi Human Subjects Training  
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