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ABSTRACT 

The integration of discrete mathematics into the secondary school curriculum (grades 7-12) is an 

important consideration because the mathematical area is dynamic and interesting, providing 

students the development of mathematical thinking. Also, it provides for teachers the opportunity 

to develop innovative mathematics instruction. Since the publication of the document 

Curriculum and Evaluation Standards for School Mathematics (NCTM, 1989), it has been 

difficult to determine how many schools have integrated discrete mathematics as a separate or as 

an integrated course in the school mathematics curriculum. Moreover, the mathematics education 

research community has, for the most part, not focused on teachers’ perceptions about teaching 

and learning discrete mathematics as an area of investigation. 

 

Because of  the lack of research in this area, the researcher investigated preservice secondary 

mathematics teachers' perceptions about discrete mathematics and their reactions to the 

integration of discrete mathematis into the school curriculum. The researcher purposely selected 

four preservice secondary teachers who were enrolled in a  mathematics course in the fall of 

2005. Various data sources were used to get a deep understanding of each participant, including  

selected coursework, an online survey, and interviews.   

 

Results indicated that these preservice teachers perceive discrete mathematics as meaningful to 

students, as it emphasizes processes such as problem solving and mathematical thinking, and it 

provides opportunities to use innovative instruction. Because of this, the preservice teachers 

believe that discrete mathematics should be integrated in the school mathematics curriculum. In 

addition, several factors that affect the integration of discrete mathematics in the school were 

identified. These factors are the state curriculum and testing, the historical emphasis of algebra 

and calculus in the school curriculum, the National Council of Teachers of Mathematics (1989, 

2000) Standards documents' views of discrete mathematics, teachers' views of discrete 

mathematics, the lack of knowledge of discrete mathematics, and the lack of materials and 

guidelines for teaching discrete mathematics.
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CHAPTER I 

Introduction 

This chapter presents the background of the study, specifies the problem of the study, and 

describes its significance. The chapter concludes by noting the limitations of the study and the 

organization of the dissertation. 

Background of the study  

The integration of discrete mathematics into the secondary school curriculum (grades 7-12) is 

an important consideration because the mathematical area is dynamic and interesting, but also 

because it provides opportunities for teachers to develop innovative strategies and students to 

experience non-standard mathematical approaches to solve real world problems (Wilson & 

Rivera-Marrero, 2004; Wilson & Spielman, 2003). Rosenstein (1997) expressed that discrete 

mathematics is applicable, accessible, attractive, and appropriate. Others have suggested that 

discrete mathematics is an effective approach for illustrating and emphasizing the five National 

Council of Teachers Mathematics [NCTM] (2000) process standards: problem-solving, 

communication, reasoning and proof, representation, and connection (Kenney & Bezuszka, 

1993). Discrete mathematics also can be used as an investigatory approach in mathematics 

classrooms (Burghes, 1985).  

In the summer of 2004, I conducted a pilot study related to the integration of discrete 

mathematics into the school curriculum (Wilson & Rivera-Marrero, 2004). I studied 

undergraduate students’ views of teaching and learning graph theory, one of the components of 

discrete mathematics, and the use of technology in the secondary curriculum. Two students 

(preservice teachers) from a university course focused on discrete mathematics, Mathematics for 

Secondary Teachers, were selected to be the primary informants. The data for this pilot study 

consisted of a survey and writing entries from all students, interviews, videotaped lessons, and 

selected classroom discussions. The results suggested that the preservice teachers perceived 

graph theory to be a topic that promotes more communication and discussion in the classroom 

than other standard mathematics course components. The preservice teachers suggested that 

discrete mathematics helps students to visualize more easily applications of mathematics to the 

real world. Finally, they indicated that graph theory facilitates teachers’ development of 

materials and lessons that make the setting of the classroom active.  
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This pilot study provides the foundation to carry forward a more intensive study. The present 

study was motivated by the pilot study.  

Problem Statement 

The Curriculum and Evaluation Standard for School Mathematics [Standards](NCTM, 1989) 

recognized the significance of discrete mathematics topics in the secondary curriculum by 

including it as one of the Standards. Basically, the DM Standard established that the high school 

mathematics curriculum should include topics from discrete mathematics so that all students (in 

grades 9-12) can represent “problem situations using discrete structures such as finite graphs, 

matrices, sequences, and recurrence relations; represent and analyze finite graphs using matrices; 

develop and analyze algorithms; and solve enumeration and finite probability problems” (p. 

176).   

After the publication of the Standards (NCTM, 19989), a few articles, not research-based, 

about the integration of discrete mathematics into secondary schools were released (Dolgos, 

1990). Two books, Discrete Mathematics across the Curriculum K-12 (Kenney & Hirsch, 1991) 

and DIMACS Series in Discrete Mathematics and Theoretical Computer Science: Discrete 

Mathematics in the Schools [DIMACS] (Rosenstein & DeBellis, 1997), were written with the 

purpose of elaborating and illustrating the reasons that discrete mathematics should be part of the 

school mathematics curriculum.  

The Curriculum and Evaluation Standard for School Mathematics was revised and a new 

document, Principles and Standards for School Mathematics [PSSM], was released by NCTM in 

2000. The new document does not include a discrete mathematics standard as the previous 

document did. The PSSM document asserts that the topics of discrete mathematics are 

distributed across the standards, from prekindergarten through grade 12. Nevertheless, it is not 

clear in the book where discrete mathematics is integrated in the K-3 Standards. 

Recently there have been attempts to integrate discrete mathematics into middle school and 

high school textbooks and curriculum materials. For example, the Contemporary Mathematics in 

Context textbook series (for grades 9-12); Discrete Mathematics for Teachers (Wheeler & 

Brawner, 2005) and Hart, DeBellis, Kenney and Rosenstein have a forthcoming NCTM book 

titled Navigation through Discrete Mathematics in Pre-Kindergarten to Grade 12. There are also 

many websites available that contain discrete mathematics activities (for example, 

http://mathforum.com). In addition, programs were developed to prepare teachers in discrete 



  3 

mathematics and to engage them to integrate discrete mathematics in their classrooms, the 

Leadership Program in Discrete Mathematics (Rosenstein & DeBellis, 1997) and the 

Implementing Discrete Mathematics at School level (Kenney, 1992; Murphy & Mason, 2006). 

Although this might give the impression that discrete mathematics has been considered an 

important topic in the field of mathematics education, it is difficult to determine how many 

schools have integrated discrete mathematics as a separate or as an integrated course in the 

mathematics curriculum since the publication of the Standards (NCTM, 1989). It is also striking 

that the mathematics education research community has, for the most part, not focused on the 

teaching and learning of discrete mathematics as an area of investigation. I did not find published 

studies of teachers’ or students’ experiences with discrete mathematics in elementary, middle, or 

high schools.  

Mathematics and mathematics educators continue to discuss the position of discrete 

mathematics in the school curriculum; however, few of them are founded on research or teachers' 

experiences (DeBellis & Rosenstein, 2004; Heinze, Anderson, & Reiss, 2004). Some of the 

arguments made about the importance of teaching and learning discrete mathematics in the 

schools are: (a) it is accessible for all students at all levels (Kenney, 1996; Monaghan & Orton, 

1994; Rosenstein, Franzbalu, & Roberts, 1997); (b) it encourages an investigatory approach 

(non-routine approach by applying formulas or equations) in mathematics teaching (Burghes, 

1985; DeBellis & Rosenstein, 2004; Dossey, 1991; Heinze et al., 2004; McDuffie, 2001; 

Schuster, 2004); (c) it is applicable to everyday situations (Glidden, 1990; Perham & Perham, 

1995; Schuster, 2004); (d) it offers more challenging and accessible problems to get students 

interested in mathematics (Anderson, Asch, & Lint, 2004; DeBellis & Rosenstein, 2004; 

Friedler, 1996; Kenney, 1996; Rosenstein, 1997); (e) it is a good approach for illustrating and 

emphasizing the five NCTM (2000) process standards (Kenney & Bezuszka, 1993); (f)  it allows 

teachers to see mathematics in a new way and to rethink about traditional mathematics 

components of the secondary curriculum (DeBellis & Rosenstein, 2004; Kenney, 1996); (g) it 

facilitates the use of innovative instructions in the mathematics classroom (Wilson & Rivera-

Marrero, 2004; Wilson & Spielman, 2003).  

Purpose statement 

There is a gap in the research literature concerning the teaching and learning of discrete 

mathematics in the mathematics curriculum. There are no research studies about what teachers 
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think about discrete mathematics, or how teachers integrate discrete mathematics topics into the 

school curriculum, in particular preservice mathematics teachers. The study of  preservice 

mathematics teachers is important because they are agents of change and their perceptions about 

mathematics play an important role in their future instructional practice. Moreover, there are 

many areas of research related to discrete mathematics that would assist teachers, administrators, 

and curriculum developers in making decisions about the role of discrete mathematics in the 

curriculum. For example, it is important to understand the impact of teaching discrete 

mathematics on teachers' mathematics beliefs and instructional practices. As a result of this need 

of information, I decided to analyze preservice mathematics teachers’ perceptions of teaching 

and learning discrete mathematics in the secondary school mathematics curriculum.  

This is a multi-participant study with the purpose of identifying and describing preservice 

secondary mathematics teachers’ perceptions about integrating discrete mathematics and 

reactions to the integration of discrete mathematics into the school curriculum. Specifically, this 

study was guided by the following research questions: 

1. How do preservice mathematics teachers perceive discrete mathematics? 

2. How do preservice mathematics teachers react to the integration of discrete mathematics 

in the school curriculum? 

Four preservice secondary mathematics teachers were purposely selected. These participants 

were enrolled in a mathematics course, Mathematics for Secondary Teachers (MATH 4625) at 

Virginia Tech  in the fall of 2005. This course included topics in discrete mathematics and 

algebra. Selected homework on discrete mathematics from the MATH 4625, an online survey, 

and interviews are part of the data sources. The online survey was administrated after the 

discussion of discrete mathematics, around October 2005. Each preservice teacher was 

interviewed twice in the spring of 2006.   

Results from  this study indicated that the four preservice teachers perceive discrete 

mathematics as meaningful to students, because it emphasizes processes such as problem solving 

and mathematical thinking, and it provides opportunities to use innovative instruction. Because 

of this, the preservice teachers believe that discrete mathematics should be integrated in the 

school mathematics curriculum. In addition, several factors that afffect the integration of discrete 

mathematics in the school were identified. These factors are the state curriculum and testing, the 

historical emphasis of algebra and calculus in the school curriculum, the National Council of 



  5 

Teachers of Mathematics (1989, 2000) Standards documents views of discrete mathematics, 

teachers' views of discrete mathematics, the lack of knowledge of discrete mathematics, and the 

lack of materials and guidelines for teaching discrete mathematics.  

Limitations of the Study 

During and after the data collection, I considered some limitations of the study. One of them 

is the small number of preservice secondary teachers who participated in this study. In order to 

be a part of the study, the participants had to be enrolled in the mathematics course, Mathematics 

for Secondary Teachers  (MATH 4625) and completed an online survey. From the 20 students 

who agreed to include their responses in the study, only 7 completed the online survey. From 

these 7 students, two reported they did not have a discrete mathematics background before 

MATH 4625 course, which was one of the criteria used for selecting the participants. These two 

students were selected and they agreed to participate in the study. The other two students were 

selected based on their selected coursework responses and their availability. Therefore, this small 

sample may not be representative of the general group and was not intended to be. 

Time was also a factor affecting the collection of participants’ information. The interviews 

took place at the end of spring of 2005, when the participants were preparing for graduation and 

looking for teaching positions. This made it difficult to stay in touch with the participants.  

Another limitation of the study was the process of the interviews. One of the interviews was 

conducted over the telephone. As a result, the recording quality was low compared to the quality 

of the interviews conducted face-to-face. In the face-to-face interviews, I had the opportunity to 

observe the participants’ physical expressions and reactions to particular questions, which led me 

to make comments or ask additional questions to get a better sense of the participants’ responses. 

Language is another personal limitation of the study. Not being a native English speaker may 

have constrained my ability to communicate and understand the participants.  

To reduce bias and prejudicial interpretations, I discussed the collected data, the process of 

data analysis, and the writing of the results with a group of colleagues familiar with the topic of 

this study.  

Organization of dissertation 

This dissertation in divided into six chapters. Chapter I includes the background of the study, 

the problem statement, the purpose of the study, an overview of the methodology with the 

research questions and main results of the study, limitations of the study, the organization of the 
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dissertation, and definitions of key terms. Chapter II presents a review of the literature on 

discrete mathematics in the schools and teachers’ beliefs. Chapter III describes the research 

methodology in this qualitative study. Chapter IV provides the results of four preservice 

secondary mathematics teachers. Chapter V contains a cross-participant analysis from the data 

collected from the four preservice secondary mathematics teachers. Chapter VI presents the 

conclusions on each preservice secondary mathematics teacher and among them. It also contains 

recommendations of the study.  

The Appendixes include a copy of the informed consent, selected coursework, an online 

survey, the interviews protocols, and my vita. 

Definitions of key terms 

Preservice secondary mathematics teachers: 

Students who are enrolled in a program designed to provide them with licensure to teach in 

public schools at the middle or high school level.  

Secondary mathematics curriculum: 

A guide prepared for use by administrators, supervisors, and teachers to teach mathematics  

for people of ages approximately 12 to 17. The curriculum includes goals, objectives, and  

assessment.  

Discrete mathematics: 

“It includes areas such as the mathematics of social decision-making, combinatorics and 

finite probability, matrix algebra, introductory graph theory, recursion, and algorithmic  

reasoning” (Kenney, 1996, p. 53).  

 “Discrete Mathematics deals with countable sets such as the natural numbers, and the  

rational, while continuous mathematics is concerned with uncountable sets, such as real  

numbers” (Monaghan & Orton’s, 1994, p. 74). 

Traditional mathematics: 

It refers to the typical components of the secondary mathematics curriculum (e.g., algebra, 

 geometry, trigonometry, precalculus)
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CHAPTER II 

Literature Review 

There is a gap in the mathematics education research literature about discrete mathematics in 

the school curriculum. It is important to understand preservice teachers’ views of discrete 

mathematics and the integration of discrete mathematics in the curriculum.  

The chapter is divided into the following sections: (1) Discrete Mathematics in the School 

Curriculum, a section which introduces the place of discrete mathematics in the schools and the 

benefits of teaching and learning discrete mathematics; and (2) Mathematics Teachers’ Beliefs, a 

section which addresses the importance of examining change in teachers’ beliefs and the 

influence of beliefs on instructional practice. 

Discrete Mathematics in the School Curriculum 

For several years, mathematicians and mathematics educators have discussed the integration 

of discrete mathematics in the school curriculum (Hart, 1985; Kenney & Hirsch, 1991). For 

example, Hart states that discrete mathematics “is growing in importance as the age of computers 

comes upon us… In particular, computers require discrete mathematics more than calculus” (p. 

334). Others claim that teaching discrete mathematics in the school encourages the use of 

discussion, investigation, problem solving and application to real world in the mathematics 

classroom (Burghes, 1985). In other words, discrete mathematics provides opportunities for 

teachers to use innovative instructional methods (DeBellis & Rosenstein, 2004; Rosenstein & 

DeBellis, 1997; Wilson & Rivera-Marrero, 2004; Wilson & Spielman, 2003). Rosenstein 

(Rosenstein, 1997) expresses that discrete mathematics is applicable (provides different ways to 

represent real world problems), accessible (basic mathematics such as arithmetic are sufficient in 

order to solve discrete mathematics problems), attractive (discrete mathematics problems catch 

students’ attention and lend themselves to discovery and exploration) and appropriate (discrete 

mathematics is helpful to students that are accustomed to success in mathematics and for those 

who may struggle). Moreover, he believes that discrete mathematics offers a “new start for 

students” and “ a vehicle for giving teachers new way to think traditional mathematics topics and 

a new strategy for engaging students in the study of mathematics” (DeBellis & Rosenstein, 

2004).  

Because we live in an increasingly technological society, and because of the applications of 

discrete mathematics in fields such as biology, business, social sciences, chemistry, and 
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computer science, the discussion of this branch of mathematics as part of the school curriculum 

is becoming increasingly important (DeBellis & Rosenstein, 2004; Heinze et al., 2004).  

Background of Discrete Mathematics in the School Curriculum 

In 1989, the National Council of Teachers of Mathematics [NCTM] published its Curriculum 

and Evaluation Standard for School Mathematics [Standards] (NCTM, 1989)  document. This 

document contains a framework of the mathematics topics that students should learn from 

kindergarten through high school and recognized the significance of discrete mathematics topics 

in the secondary curriculum:  

As we move toward the twenty-first century, information and its communication have 

become at least as important as the production of material goods. Whereas the physical or 

material world is most often modeled by continuous mathematics…the nonmaterial world of 

information processing requires the use of discrete (discontinuous) mathematics… it is 

crucial that all students have experiences with the concepts and methods of discrete 

mathematics. (p. 176) 

In addition, the NCTM (1989) Standards include a discrete mathematics standard. This 

standard was developed to identify topics that should be integrated into the high school 

curriculum, and not with the intention to promote or describe a separate course (NCTM, 1989).  

The discrete mathematics standard established that the high school mathematics curriculum 

should include topics from discrete mathematics so that all students (in grades 9-12) can: 

 Represent problem situations using discrete structures such as finite graphs, matrices, 

sequences, and recurrence relations;  

 Represent and analyze finite graphs using matrices; develop and analyze algorithms; and 

 Solve enumeration and finite probability problems (p. 176).   

After the publication of the NCTM (1989) Standards, numerous articles about the integration 

of discrete mathematics into secondary schools were published (Dolgos, 1990). However, only a 

few of them were research based (Bailey, 1995; D. R. Thompson, 1992).  For example, Bailey 

investigated the position of discrete mathematics in the high school. He sent out a questionnaire 

to 34 high schools in the United States, and found out that 23.5% (8 out of 34) reported teaching 

discrete mathematics. Others, like Dolgos (1990), have suggested that in fact discrete 

mathematics is in the mathematics curriculum; the problem is that teachers are unaware of its 

existence.   
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Thompson (1992) evaluated a precalculus and discrete mathematics (PDM) course in nine 

American high schools. The course included traditional precalculus topics such as functions, 

together with topics in discrete mathematics such as recursion, combinatorics, and graphs and 

circuits. By comparing students in a PDM course with other traditional precalculus students, 

Thompson found that “the use of a non-traditional textbook with an emphasis on applications 

and the use of technology does not hinder students achievement in precalculus” (p. 361), in 

particular the inclusion of discrete mathematics topics.  

Although some research exists focused on discrete mathematics, there have been no 

published attempts to examine teachers conception about discrete mathematics, their beliefs 

about the integration of discrete mathematics in the schools, students’ views about learning 

discrete mathematics, the effects on teaching discrete mathematics in the students mathematics 

skills, how teachers incorporate discrete mathematics topics in their regular mathematics 

classrooms, among others.  

Books and programs in discrete mathematics 

Most mathematics education publications about discrete mathematics that emerged following 

the publication of the NCTM (1989) Standards focused on arguing for the importance of 

teaching discrete mathematics in the secondary schools and on describing the content of discrete 

mathematics courses. For example, Hart, Maltas, and Rich (Hart, Maltas, & Rich, 1990) 

proposed that a discrete mathematics course should emphasize conceptual understanding, 

multiple representations and connections, problem solving, and mathematics modeling. In 

addition, programs were developed to prepare teachers in discrete mathematics and to engage 

them to integrate it in their classrooms. Two examples of such programs are the Leadership 

Program in Discrete Mathematics at Rutgers University from 1989 to the present (Rosenstein & 

DeBellis, 1997) and the Implementing Discrete Mathematics at School level at Boston College 

from 1992 to 1997 under the direction of Professor Margaret J. Kenney (Kenney, 1992). Both 

project were founded b y the National Science Foundation. 

During the 1990s, two books were written with the purpose of elaborating and illustrating the 

reasons why discrete mathematics should be part of the mathematics curriculum: Discrete 

Mathematics across the Curriculum K-12 (Kenney & Hirsch, 1991) and DIMACS Series in 

Discrete Mathematics and Theoretical Computer Science: Discrete Mathematics in the Schools 

[DIMACS] (Rosenstein et al., 1997). Both books exemplify the main ideas behind the 
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importance of discrete mathematics in the mathematics curriculum and provide suggestions 

about how to teach it. The first of these two books, the NCTM yearbook Discrete Mathematics 

across the Curriculum K-12 (1991), stated that discrete mathematics promotes the making of 

mathematical connections, problem solving with real world applications, critical thinking and 

mathematical reasoning, and capitalizes on technology settings (Kenney & Hirsch, 1991).  In this 

book, Gardiner (1991) affirmed that the educational value of teaching discrete mathematics is the 

fact that it forces the student to think; few prerequisites are needed for learning discrete 

mathematics; and it has many real world applications. In another chapter from the NCTM 

yearbook, Hart (1991) pointed out four reasons for teaching discrete mathematics in secondary 

schools:  

a. mathematics is alive – discrete mathematics helps bring excitement to the classroom; 

b. problem solving and modeling important – discrete mathematics improves problem 

solving and provides appreciation on mathematical modeling; 

c. discrete mathematics has many applications – it is used in business, industry, and 

government;  

d. discrete mathematics complements and enriches the traditional curriculum. 

The yearbook also contains some articles that provide examples of how to integrate discrete 

mathematics in grades from K-12. For example, Althoen, Brown and Bumcrot (1991) described 

several activities in discrete mathematics for grades K-8. In one activity for first graders, the 

students explored the concept of vertices, edges, degree of a vertex and graph connectivity. Here 

is the description of the activity: 

Have a child hold a Frisbee, or a large, round ring, in each hand. Ask a second child to take 

hold of one of these two Frisbees in one hand and a third Frisbee in the other. Let additional 

students join by taking hold of a Frisbee already in the game with one hand and a new 

Frisbee or one in use in the other hand. The goal is to have each student connect by Frisbees 

(vertices) to at least one other student. (p. 32) 

Bouma (1991) highlighted the design of a city. The students were given a map of a land and they 

had to use certain discrete mathematics topics such as Euler and Hamiltonian circuits, critical 

paths, task scheduling algorithms, bin-packing algorithms, and linear programming to prepare a 

convincing design proposal. These activities promote students’ thinking, communication, 

problem solving, and representations and connection skills. 
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Driven by the same force, the DIMACS book (1997) is a collection of articles by instructors 

with experience teaching discrete mathematics. This book promotes that discrete mathematics as 

a new start for students, which means that it gives the possibility of success and challenge to 

those students who previously had difficulty in mathematics and to those talented students who 

need to regain interest in mathematics. Furthermore, discrete mathematics offers a way to 

improve mathematics education by giving the teachers an opportunity to concentrate on how 

mathematics is taught (Rosenstein et al., 1997). The book also contains articles that describe 

discrete mathematics activities that can be integrated into the existing mathematics curriculum. 

For example, Sandefur (1997) described how he integrated the “handshake problem” into his 

precalculus class, a problem that asks for the amount of different handshakes in a room with "n" 

people if each person shakes hands with every other person exactly once. Sandefur explained all 

the mathematical topics that he addressed in his classroom using the handshake problems such as 

the concepts of functions, domain and range, the formula for the sum of the first n integers, 

parabolas, and topics of recursion and graph theory, to demonstrated how a simple problem 

could have a powerful teaching value.  

There have been efforts to integrate discrete mathematics into textbooks and curriculum 

materials for middle school and high school. For example, the Contemporary Mathematics in 

Context textbook series (for grades 9-12) dedicate several units to discrete mathematics topics 

such as graph theory, combinatorics, and permutations. Hart, DeBellis, Kenney and Rosenstein 

have a forthcoming NCTM book titled Navigation through Discrete Mathematics in Pre-

Kindergarten to Grade 12. There are also many websites available that contain activities on DM 

(for example, http://mathforum.com; http://www.colorado.edu/education/DMP/). In addition, a 

textbook for future teachers, Discrete Mathematics for Teachers (Wheeler & Brawner, 2005), 

was recently published.   

New vision of discrete mathematics in the school curriculum 

Although one might gain the impression that discrete mathematics has been considered an 

important topic in the field of mathematics education, it is difficult to determine how many 

schools have integrated discrete mathematics as a separate or as an independent course in the 

mathematics curriculum since the publication of the Standards (NCTM, 1989). As Bailey (1995) 

stated, 8 out of 34 high schools in the United States reported teaching discrete mathematics. 

Thus, although the Standards recommended teaching discrete mathematics topics, it does not 
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mean that discrete mathematics will be taught in all the schools.  Also, some states have 

developed their own standards and assessments, which might not contain discrete mathematics 

topics. 

In April 2000, a revision of the Curriculum and Evaluation Standard for School Mathematics 

(1989) was released. The new document, Principles and Standards for School Mathematics 

[PSSM] (NCTM, 2000), includes six principles (equity, curriculum, teaching, learning, 

assessment and technology),  five content standards (number & operations, geometry, 

measurement, algebra and data analysis and probability) and five process standards (problem 

solving, reasoning and proof, communication, connections and representation,). Unlike the 

NCTM (1989) Standards, PSSM does not include a discrete mathematics standard. However, it 

expresses the importance of discrete mathematics as part of the general curriculum: 

As an active branch of contemporary mathematics that is widely used in business and 

industry, discrete mathematics should be an integral part of the school mathematics 

curriculum, and these topics naturally occur throughout the other strands of mathematics.   

(p. 31) 

Because of technology, many topics in discrete mathematics take on new importance in the 

contemporary mathematics classroom. (p. 26) 

To ensure that students will have a wide range of career and education choices, the secondary 

school mathematics program must be both broad and deep… Students should see the 

interplay of algebra, geometry, statistics, probability, and discrete mathematics and various 

ways that mathematical phenomena can be represented. (p. 287) 

The PSSM document asserts that the topics of discrete mathematics are distributed across the 

standards from pre-kindergarten through grade 12 (p. 31). The discrete mathematics topics that 

PSSM considered as integrated through the other Standards, that is the content and process 

standards, are: combinatorics, iterations and recursion, vertex-edge graphs, and matrix only at the 

secondary level (grades 9 to 12). A close examination of the PSSM document reveals that not all 

of the discrete mathematics topics are mentioned or discussed: 

1. Combinatorics 

a. Grades Pre-K-2: the topic is not mentioned. 

b. Grades 3-5: In the Number & Operations Standard, the topic is used for 

understanding multiplication. In the Problem Solving Standard, a problem on dice 

using combinatorics is discussed (p. 182). In the Connections Standard, the topic is 

only mentioned (p. 200). 
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c. Grades 6-8: The topic is not mentioned in any of the standards. 

d. Grades 9-12: In Number & Operations Standard, a brief problem about permutations 

and combinations is discussed (p. 293). In the Data Analysis & Probability Standard, 

they expressed that the students will use their knowledge on combinations and 

permutations to solve probability problems (p. 331). In the Problem Solving 

Standard, the topic is only mentioned. 

2. Iteration and Recursive 

a. Grades Pre-K-2: In the Algebra Standard, one sentence is dedicated to the topic         

(p. 92). 

b. Grades 3-5: The topic is not discussed in any of the standards. 

c. Grades 6-8: In the Reasoning & Proof Standard, a detail description of a problem 

about triangular numbers that uses recursive thinking is discussed (p. 263). In the 

Representation Standard, the topic is mentioned as another way to represent variables 

iteratively (p. 284). 

d. Grades 9-12: In the Algebra Standard, the topic is discussed in a problem about “drug 

dosage”, which deals with the eliminations of medicine from the circulatory system 

(p. 303). In the Reasoning & Proof Standards, the topic is mentioned and refers to the 

“drug dosage” problem on the Algebra Standards. The Representation Standards 

mentions that students will use this topic to represent real world situations (p. 361). 

3. Vertex-edge graph 

a. Grades Pre-K-2: This topic is not introduced in any of the standards. 

b.  Grades 3-5: This topic is not mentioned in any of the standards. 

c. Grades 6-8: In the Geometry Standard, a problem is shown related to networks and 

finding efficient routes between places (p. 237). The Representation Standard states 

the importance to provide students a wide range of visual representations including 

vertex-edge graph. Also, it discusses in detail a problem about relationships among 

people on scheduling conflicts (p. 284). 

d. Grades-9-12: In the Number & Operations Standards, it mentions the use of matrices 

to represent vertex-edge graph, but it does not tell how to do it (p. 291). The 

Geometry Standard emphasizes the use of vertex-edge graph to model and solve 

problems by discussing a problem in details about road networks (p. 316).  
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4. Matrices only in Grades 9-12: The Number & Operations Standard emphasizes the 

importance of using matrices as a system of equations, and to understanding the 

arithmetic operations on matrices, but it does not illustrate any example. In the Geometry 

Standard there is an example of how to use matrices to represent geometric 

transformations (p. 314). The Representation Standard emphasizes how matrices can be 

use to represent transformation in a plane of geometric figures (p. 360). 

The following table 2.1 summarizes the integration of discrete mathematics topics through the 

PSSM document.  

Table 2. 1  

Discrete mathematics topics across the PSSM document 

 

 

Grades  

Pre-K-2 

Grades 

 3-5 

Grades  

6-8 

Grades 

 9-12 

 M D M D M D M D 

Combinatorics         

Iteration and recursion         

Vertex-edge graphs         

 M = the topic is only mentioned in the document. 

 D = a problem or discussion of a topic is given in the document. 

 

Overall, the treatment of some of these topics through the PSSM document is very superficial, 

very few explanations or problems are given/provided. Moreover, it is unclear in the PSSM 

document where discrete mathematics topics are integrated in the Pre-K-2 mathematics 

curriculum. This omission might suggest to the readers that these topics are too advanced for 

elementary students. However the NCTM (1991) yearbook, Discrete Mathematics across the 

Curriculum K-12, and the DIMAC’s (1997) book provide examples of discrete mathematics 

topics in elementary school. For example, the NCTM yearbook dedicated three chapters 

discussing activities for elementary students that contain discrete mathematics topics (for more 

details refer to the book). In one chapter of the DIMAC book, DeBellis (1997) described two K-2 

classrooms that incorporate discrete mathematics topics, such as paths, circuits, combinatorics, 

and coloring. It surprised her “the sophistication with which primary grade students can behave 

as scientists” (p. 200). Moreover, DeBellis and Rosenstein have a website, Making Math 

Engaging: Discrete Mathematics for K-8 Teachers, 
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(http://www.shodor.org/discretemath/index.php?content=home), where teachers can find 

modules on discrete mathematics that can be used for elementary students. 

The absence of a discrete mathematics component in the PSSM (NCTM, 2000) document 

creates much discussion among mathematicians and mathematics educators. Some of the 

reactions were made through reports in news-media, debates in meetings, Internet mailing or 

forums and journals of mathematics professional society. For example, on the website Math 

Forum (http://mathforum.org/kb/thread.jspa?threadID=851985&tstart=15) under discussion, Jim 

Maltas posted the following message, 

I would like to encourage the Standards 2000 Writing group to include discrete mathematics 

as a k-12 Standard. We have made a lot of progress getting discrete math topics integrated 

into the k-12 curriculum, but still have a long way to go. Without a Standard this progress 

will be lost. This would be a crime since most students will use discrete math topics in their 

working life than almost any other branch of mathematics. (June 27, 1998) 

Before the release of the 2000 PSSM, Ross (1998) reported some of the interactions of the 

Mathematical Association of America (MAA) with NCTM concerning the 2000 PSSM, under 

the MAA website (http://www.maa.org/past/maanctm5.html). The following question was 

posted: 

ARGs (Association Resource Group) identified a number of areas within discrete 

mathematics that should be considered in Standards 2000, including iteration and recursion, 

graph theory, the binomial theorem, and combinatorics. Should there be a separate standard 

addressing discrete mathematics across grades K-12, or should these topics be dispersed 

among the other proposed Standards (number, algebra and functions, geometry, 

measurement, and probability and statistics)?  

The response was, 

We (MAA) favor dispersing these items among the other areas covered by the proposed 

standards. While discrete mathematics is an important part of mathematics, the K-12 

curriculum is already crowded. We are concerned that if a great deal is put on discrete 

mathematics as a separate topic, then it is likely to crowd out other things that may be more 

basic to a student’s success in later mathematical studies.  

This view - that there should not be a separate discrete mathematics standard because the 

curriculum is already crowded - is just one point of view regarding discrete mathematics.  

Moreover, on October 20, 2003, Johnny Lott, former president of the NCTM from 2002-

2004, had an online chat to answer several questions 

(http://www.nctm.org/about/content.aspx?id=894). One of the questions was, 

Question from Reston, Virginia: How much discrete mathematics should a teacher know? 
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Johnny Lott: Teachers must know some discrete mathematics topics even if they have never 

had a discrete math course. Most curricula have data analysis sections. Knowing when tools 

are appropriate for discrete data versus when tools are appropriate for continuous data is a 

necessity. 

We really do not need to re-do minor graph theory topics every year with students. How 

much a specific teacher needs depends somewhat on what and how much is in a school's 

curriculum. Note that in Principles and Standards for School Mathematics, discrete math is 

not a separate standard but is woven throughout the curriculum. There will be a Navigations 

book coming out on discrete mathematics. 

Because discrete mathematics is not a separate standard in the PSSM document, it might give the 

idea that discrete mathematics is not as important as the others mathematics topics.  

Discrete mathematics research gap 

Some mathematics educators and mathematicians continue to defend the place of discrete 

mathematics in the school curriculum. According to some articles, the arguments made about the 

importance of teaching and learning discrete mathematics in the schools includes:  

a) It is accessible for all students at all levels (Kenney, 1996; Monaghan & Orton, 1994; 

Rosenstein et al., 1997);  

b) It encourages an investigatory approach (non-routine approach by applying formulas or 

equations) in mathematics teaching (Burghes, 1985; DeBellis & Rosenstein, 2004; 

Dossey, 1991; Heinze et al., 2004; McDuffie, 2001; Schuster, 2004);  

c) It is applicable to everyday situations (Glidden, 1990; Perham & Perham, 1995; Schuster, 

2004); 

d) It offers more challenging and accessible problems to get students interested in 

mathematics (Anderson et al., 2004; DeBellis & Rosenstein, 2004; Friedler, 1996; 

Kenney, 1996; Rosenstein, 1997); 

e) It is a good approach for illustrating and emphasizing the five NCTM (2000) process 

standards (Kenney & Bezuszka, 1993); 

f) It allows teachers to see mathematics in a new way and to rethink about traditional 

mathematical topics (DeBellis & Rosenstein, 2004; Kenney, 1996);  

g) It facilitates the use of innovative instructions in the mathematics classroom (Wilson & 

Rivera-Marrero, 2004; Wilson & Spielman, 2003); 

h) It fosters critical thinking, mathematical reasoning and problem solving (Hart et al., 1990; 

Kenney & Hirsch, 1991; Monaghan & Orton, 1994; Rosenstein et al., 1997) 
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Moreover, Maurer (1997) states some of the goals that have been advocated as reasons for 

teaching discrete mathematics:  

- to introduce proofs and abstraction, 

- to introduce algorithms and recursion, 

- to emphasize applications, 

- to introduce modeling, 

- to introduce operations research, 

- to entice more students into a mathematical sciences major, 

- to introduce computers into school mathematics, 

- to give students something fresh and relevant to them, 

- to give students a chance to be creative and do research, 

- to introduce important, active areas of mathematics, 

- to promote experimental mathematics, 

- to promote cooperative learning and other new classroom approaches, 

- to teach students to think (Maurer, 1997). 

Furthermore, DeBellis and Rosenstein (2004) claim that discrete mathematics offers to engage 

people in mathematical activities; to post interesting questions that are easily understandable and 

that lend themselves to experimentation; to change teachers’ views of mathematics and how it is 

learned; to make mathematics relevant; to provides teachers with interesting and important 

mathematical ideas and strategies that they can use to strengthen reasoning and problems solving 

skills; and appeal to the learning style of many elementary school teachers because of its visual 

(p. 49-50). 

While these arguments might sound solid, they are mostly based on speculation, although 

some of them have grounds in observation and teachers’ experiences (DeBellis & Rosenstein, 

2004; Friedler, 1996).  The mathematics education research community has, for the most part, 

not focused on discrete mathematics as an area of investigation. Moreover, the question of how 

teachers think about discrete mathematics and its integration into the secondary school 

curriculum has been ignored, in particular in the case of preservice mathematics teachers. It is 

important to study preservice teachers’ perceptions on discrete mathematics because they are 

agents of change and these perceptions may influence the integration of this mathematical area 

into their future instructional practice. In addition, preservice teachers’ perceptions about 
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mathematics may help to reevaluate the mathematics education program. Clearly, there is a gap 

in the research literature concerning the teaching and learning of discrete mathematics in the 

mathematics curriculum. 

There are many areas of research related to discrete mathematics that would assist teachers, 

administrators, and curriculum developers make decisions about the role of discrete mathematics 

in the curriculum. Examples of helpful research areas that would contribute to the building of an 

accurate picture of discrete mathematics position in the mathematics curriculum might include: 

• Teachers’ beliefs about teaching discrete mathematics in their traditional mathematics 

courses (e.g. Algebra, Geometry, Pre-Calculus), 

• Teachers’ beliefs about ways of teaching discrete mathematics,  

• Students’ attitudes toward learning discrete mathematics,  

• The effects of teaching and learning discrete mathematics in the mathematics curriculum, 

• How teachers integrate discrete mathematics in their traditional mathematics classes. 

• The effects of discrete mathematics in students’ development of general mathematics 

skills, and 

• The place of discrete mathematics in the NCTM Standards. 

Because teacher’s beliefs about discrete mathematics may play an important role in their 

instructional practices, the next section reviews literature surrounding teachers’ beliefs. 

Teachers’ Beliefs in Mathematics 

Teachers’ beliefs, knowledge, judgment, and thoughts about mathematics are critical filters 

influencing the teaching of mathematics. There is no doubt that teachers’ knowledge has an 

important role in what is done in the classroom and in the student learning (Fennema & Franke, 

1992). A large body of research on teachers’ beliefs has been conducted in relation to 

instructional practice (A. G. Thompson, 1984 1992); the use of innovative curriculum materials 

(Lloyd, 2002); and students’ mathematics achievement (Mujis & Reynold, 2002).  Others have 

investigated changes on teachers’ beliefs (L. Hart, 2002 2004; Wilkins & Brand, 2004; Wilson 

and Cooney, 2002; Wilson & Goldenberg, 1998). 

Even though Kagan (1992) indicated, “teachers’ beliefs appear to be relatively stable and 

resistant to change” (p. 66), some studies reported changes in teachers’ beliefs about 

mathematics. For example, Hart (2002) investigated 14 preservice elementary teachers who 

participated in The Urban Alternative Preparation Program (UAPP). The UAPP consisted of 
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two phases. In the first phase, the students took courses on mathematics content and mathematics 

education. The second phase took place after the students got the teacher certification and a 

teaching job in an urban setting. The data collected included a Mathematics Belief Instrument 

(MBI) and weekly logs – where the participants analyzed their experiences in teaching 

mathematics during their field placements. From these data sources, Hart found that there were 

changes in participants’ beliefs about teaching and learning mathematics. For example, from the 

MBI, Hart noticed that at the beginning of the program the participants had a more traditional 

perspective on teaching and learning mathematics, such as “computation skill should be precede 

world problems or that problem solving should be a separate part of the curriculum” (2002, p. 7) 

and “to be good at math you need to memorize the formulas” (2002, p. 7), to one more reform 

and consistent with the NCTM (1989) Standards. In the same way, Wilkins and Brand (2004) 

reported changes in preservice elementary teachers’ beliefs about mathematics after they took a 

mathematics methods course. The preservice teachers’ beliefs became more consistent with the 

reform perspective about teaching and learning mathematics. 

In 2004, Hart published the results of phase two of the UAPP. Eight elementary teachers 

from the 18 participated in phase two of the program. For this study, three sources of qualitative 

data were collected, including reflection logs, assignments about analyzing other teachers’ 

practices, and field notes from the classroom observations. From these sources, Hart (2004) 

reported that the participants preserved a strong reform belief about teaching and learning 

mathematics. But during the classroom observation, those beliefs were not put into practice; it 

was mostly traditional practices for teaching mathematics. This inconsistency was a result “of the 

norms and values of the schools within which they worked” (p. 86). The participants “made 

many instructional decisions based on: pressure from the administration to do well on 

standardized test; pressure from colleagues; students who balked at sharing their thinking; 

limited resources within the school; and limitations in their own understanding of the content” 

(p. 86). This result supports Handal’s (2003) review about teachers’ beliefs in mathematics. 

Handal indicated that teachers’ beliefs do influence their instructional practice, but “a precise 

one-to-one casual relationship cannot be asserted because of the inference of contingencies that 

are embedded in the school and classroom culture” (p. 54). Some of these factors include: “the 

pressure of examinations; administrative demands or policies; students’ and parents’ traditional 
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expectations; the lack of resources; the nature of textbooks; students’ behavior; demands for 

covering the syllabus; and supervisory style” (p. 54).  

Cooperating teachers are very significant in the influence of student teachers practices and 

beliefs. Frykholm (1996) studied preservice mathematics teachers for two years. His research 

was on describing how the NCTM (1989) Standards document, and other reforms documents 

impact student teachers’ thinking and practices. In particular, the student teachers pressure for 

teaching like the NCTM recommended, the content of their lessons, and the impact that 

cooperating teachers in the students’ practices. A total of 44 student teachers participated in this 

study. The data collected included classroom observations, lesson plans, seminar sessions, 

questionnaire, and informal conversations. A 77.4% of the participants indicated that they felt 

pressure from the university program to teach like the NCTM (1989) Standards recommended. 

On the other hand, 80.6% of the student teachers indicated little pressure from cooperating 

teachers to teach like the Standards. Also, the participants expressed that Standards are very 

valued in their teaching practices and that their lessons implement the Standards. But, during the 

classroom observations, Frykholm observed the opposite. A 60% of the lessons were categorized 

as traditional and only 10.45% as innovative. Frykholm found out that this mismatch on student 

teachers’ perceptions and practices is influence by the cooperating teachers, “when asked about 

the primary influences upon their teaching, many student teachers point to their cooperating 

teachers” (p.676). Moreover, the participants agree that “ cooperating teachers do not make the 

Standards an integral part of their teaching routines” (p. 677).  Thus, some of Frykholm’s 

findings include: (a) “student teachers perceive notable pressure from the university program to 

implement the Standards, they feel almost no pressure to do so in the school environment, and 

(b) “cooperating teachers are the most significant influence on philosophies and practices of 

student teachers”(p. 671).  

Additionally, Lloyd (2002) described how experiences innovative curriculum materials 

redefine teachers’ beliefs about teaching and learning mathematics. The participants of her study 

included high school teachers and preservice teachers. From one of the high school teacher, 

Lloyd noticed, “The innovative curriculum offered a context in which a teacher was challenged 

to change his beliefs as he learned to teach with the new material” (2003, p. 154). This article 

explained the importance for teachers to experience innovative curriculum materials because 

those materials provide opportunities to learn and challenge their beliefs. 
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It is important to study changes in teachers’ beliefs because ultimately these changes will 

affect instructional practices. According to Thompson (1984, 1992), the relationship between 

teachers’ conceptions and instructional decisions and behavior is a complex one. As Hart (2004) 

and Handal (2003) report, there are some school and classroom cultural factors that influence 

teachers’ decisions in the classroom. Kagan (1992) found out that several researchers (as cited in 

Kagan’s article, Calderhead, 1988; Hoy & Woolfolk, 1989; Zeichner, Tabachnik, & Densmore, 

1987) indicated that preservice teachers are “more influenced by the cooperative teachers than by 

their college supervisor or university courses” (1992, p. 75).   

Mujis and Reynold (2002) investigated the relationship between teachers’ behaviors, 

teachers’ beliefs, teacher self-efficacy and teacher subject knowledge and students’ achievement 

in mathematics. From 103 primary school teachers and 2148 students in the UK, the author 

found that teachers’ behaviors have a strong impact on students’ mathematics achievement, 

whereas teachers’ beliefs, teacher self-efficacy and teacher subject-matter knowledge impact it 

indirectly because these influence the teachers’ behavior.  

Overall, teachers’ beliefs about teaching and learning mathematics do influence their 

instructional practice. Eventually, those beliefs affects students’ mathematics learning. 

Moreover, changes on teachers’ beliefs of mathematics could be impacted by mathematical 

educational programs or courses. 

Summary 

The question of how teachers view the integration of discrete mathematics into the secondary 

school curriculum and what role their preconceptions of discrete mathematics might play in 

teaching have largely been ignored. It is important to study preservice mathematics teachers’ 

preconceptions about discrete mathematics because these preconceptions play an influential role 

in the integration of this mathematical area into their instructional practice. As a result of this 

need for information, my dissertation identifies and describes preservice mathematics teachers’ 

perceptions of discrete mathematics and teachers’ inclination to integrate discrete mathematics 

into the secondary school mathematics curriculum. 
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CHAPTER III 

Methodology 

As stated in Chapter 1, the purpose of the study was to describe and identify preservice 

mathematics teachers’ perceptions of discrete mathematics and reactions to the integration of 

discrete mathematics into the school mathematics curriculum. In this chapter, I discuss the 

following sections: (a) the research methodology used in this study, (b) the research question, (c) 

participants, (d) description of data collection, and (e) descriptions of data analysis.  

Research Methodology – Qualitative Research Design 

Qualitative research methods have been used in the fields of psychology, business studies, 

health care, educational research, program evaluation, and policy analysis (Miles & Huberman, 

1994). The main purpose in qualitative research is learning by looking for patterns that emerge 

after analyzing the data from questions based on “how?” or “what?” (Creswell, 1998; Rossman 

& Rallis, 2003). Investigators choose qualitative research when “the nature of the research 

question often starts with a how, what or why; the topics needs to be explored; the need to 

present detailed view of the topic; to study individuals in their natural setting; of interest in 

writing in a literacy style; of sufficient time and resources to spend on extensive data collection 

in the field and detailed data analysis of text information; and to emphasize the researcher’s role 

as an active learner who can tell the story from the participants’ view” (Creswell, 1998, p. 17). 

The strength of qualitative data is their richness and holism (Miles & Huberman, 1998).  

This study investigated multiple participants. The focus of the study was on preservice 

mathematics teachers enrolled in the mathematics course, Mathematics for Secondary Teachers 

(MATH 4625), in fall 2005. Investigating multiple participants provides opportunities to explore 

and discover information to understand and build knowledge about a particular participant. Four 

preservice mathematics teachers (all white females, three traditional age college students, and 

one non-traditional age college student) were the participants of this study. For this study, I 

wanted to understand and learn about preservice mathematics teachers’ perceptions about 

discrete mathematics in the school curriculum. 

Prior to this study, I conducted a pilot study in summer 2004 where the findings set up the 

foundation and motivation for this study. The participants of the pilot study were students 

enrolled in the mathematics course, Mathematics for Secondary Teachers, at Virginia Tech. Data 

from several sources were collected: a survey, classroom observations, coursework and 
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interviews. These sources of data helped to gather information about students’ conceptions about 

graph theory, a discrete mathematics topic. Two students were selected for interviews. The 

survey, administrated at the beginning of the course, showed that the majority (10 out of 12) of 

the students did not know about discrete mathematics until that course. The findings of this pilot 

study showed that the preservice teachers perceived that graph theory: 

- helps student to visualize the applications of mathematics into the real world,  

- promotes classroom discussion and thinking skills,  

- illustrates another way of thinking for solving mathematics problems because there is no 

rule or formula to follow,  

- helps teachers to develop active classroom settings,  

- illustrates and emphasizes promotes the PSSM (NCTM, 2000) process standard (problem 

solving, reasoning and proof, communication, connection, and representation). 

Based on these findings, I started my preparation for this study by doing in-depth 

examinations of documents, such as the Standards (NCTM, 1989) and the PSSM (NCTM, 2000), 

books and research articles about discrete mathematics in the school for the purpose of learning 

the place of discrete mathematics in the school. As mentioned in Chapter II, there is a gap in the 

research literature about preservice teachers’ perceptions about discrete mathematics and the role 

of discrete mathematics in the school curriculum. Qualitative research can be used to build 

understanding and knowledge about preservice teachers’ perceptions about discrete mathematics.  

Research Questions  

Defining the research questions is perhaps the most important step to be taken in a research 

study (Yin, 2003). These questions are open-ended and restate the purpose of the study 

(Creswell, 1998). The present study was guided by the following research questions:  

1. How do preservice secondary teachers perceive discrete mathematics? 

2. How do preservice secondary teachers react to the notion of integrating discrete 

mathematics into the school curriculum? 

By preservice secondary teacher, I mean those students who are enrolled in a program 

designed to provide them with licensure to teach in the public schools at the middle or high 

school level.  

The operational definition of secondary curriculum in my study will be a guide prepared for 

use by administrators, supervisors and teachers to teach in a given subject area for people of ages 



 24 

approximately 12 to 17. The curriculum includes goals, objectives, and assessment. As the PSSM 

(NCTM, 2000) stated, “A school mathematics curriculum is a strong determinant of what 

students have an opportunity to learn and what they do learn… An effective mathematics 

curriculum focuses on important mathematics—mathematics that will prepare students for 

continued study and for solving problems in a variety of school, home, and work settings” (p. 

15). 

Defining discrete mathematics is a difficult task because it is “an inclusive term” (Kenney, 

1996, p. 52). Writing in the particular context of mathematics at the school level, Kenney 

mentions that discrete mathematics should “include areas such as the mathematics of social 

decision-making, combinatorics and finite probability, matrix algebra, introductory graph theory, 

recursion, and algorithmic reasoning” (p. 53). The PSSM document (NCTM, 2000) states that 

discrete mathematics is “an active branch of contemporary mathematics that is widely used in 

business and industry” (p. 31). The topics integrated through the standards include: 

combinatorics, iteration and recursion, vertex-edge graphs, and matrices (only in grades 9-12).  

Participants 

This study does not involve the selection of a random sample; instead, I worked with a 

purposely-selected sample because it offers the opportunity to develop an in-depth qualitative 

description of preservice teachers’ views of discrete mathematics in the secondary curriculum. 

By selecting four preservice secondary mathematics teachers, I intended to obtain an accurate 

snapshot of how these preservice mathematics teachers reacted to issues related to discrete 

mathematics.   

I concentrated on preservice teachers’ perceptions about teaching and learning discrete 

mathematics and their reactions of the integration of discrete mathematics into the school 

mathematics curriculum. I decided to study preservice teachers instead of middle/high school 

students because of the former group’s potential as agents of change. Importantly, their views 

about mathematics acquired in their mathematics education program will influence their future 

instructional practice. Thus it is important to study what these preservice teachers think about 

discrete mathematics and its integration into the secondary school curriculum.  

My study assumes that most preservice teachers might not have a reference model for 

teaching discrete mathematics. Therefore, if they are exposed to this field of mathematics, they 

might apply what they learned when they enter the classroom. I suspect that many preservice 
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teachers have not carefully considered the possibility of teaching discrete mathematics because 

of the (a) the lack of knowledge of the topic, (b) lack of teacher training in the topic, and (c) lack 

of educational materials on discrete mathematics.   

In this study, I purposely selected four preservice mathematics teachers by using the 

following criteria: They were selected by their responses to an online survey and the instructor’s 

suggestions. The purpose was to select students with and without background in discrete 

mathematics and at least one of the students selected had to be doing the student-teaching 

internship in Spring 2006. As a member of this internship program, this particular student was 

identified as a unique source of first hand information about the integration of discrete 

mathematics into regular mathematics courses. 

Selecting multiple participants contributes confidence and strengthens the credibility and 

stability of the findings (Miles & Huberman, 1994). These four preservice mathematics teachers 

were students enrolled in a mathematics course, Mathematics for Secondary Teachers I (MATH 

4625) at Virginia Tech in fall of 2005. In this course, the students analyzed topics in discrete 

mathematics and algebra from a secondary teaching perspective. An innovative high school 

textbook, Contemporary Mathematics in Context: Course 1, Part A (Student Book) of the Core 

Plus Mathematics Project, was used in the course. In addition, the students developed classroom 

activities and methods involving the PSSM (NCTM, 2000) process standards (problem solving, 

reasoning and proof, communication, connections, and representation).  

After selecting the participants, each of them received a consent form that outlined the 

research study and promises of anonymity in the study (Appendix A). The participants selected 

their pseudonyms and had the option to leave the study at any point. The four participants are 

Julie, Rebecca, Ann, and Meghann. 

Participant 1: Julie 

Julie, a white female, was a traditional-aged graduate student in the School of Education at 

Virginia Tech. She was enrolled in the course MATH 4625, Mathematics for Secondary 

Teachers I, in the fall of 2005. In spring 2006, she completed her student-teaching internship in a 

local middle school. Some of the mathematics courses that she took before the MATH 4625 

course included: 

- Elementary Linear Algebra 
(MATH 1114) 

- Math Tutoring  

(MATH 2644) 
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- Calculus  

(MATH 1205/1206) 
 

- Proofs  

(MATH 3034) 
 

- Vector Geometry  

(MATH 1224)  
 

- Applied Combinatorics 

(MATH 3134) 
 

- Introduction to Differential Equations 

(MATH 2214) 
- Graph Theory  

(MATH 5454) 
 

- Multivariable Calculus  

(MATH 2224) 
 

 

 

Thus Julie had some background in discrete mathematics. 

Julie became interested in being a mathematics teacher during her undergraduate work. As 

she expressed in the first interview,  

“When I came to Virginia Tech, I was a business undecided major and I wasn’t sure if I 

wanted to be a math teacher or to go into the business world…but then I decided that 

business wasn’t for me…business focuses on money, but I’m more focused on people and I 

always liked math; then I realized that teaching was what I should do.” [Interview 1] 

She compared a mathematics teacher with a gardener. As she pointed out in the first survey, 

Gardeners provide the necessary environmental conditions and nutrients to cultivate 

successful plants. Math teachers, through good instructional practices, provide the necessary 

environmental conditions and “nutrients” to cultivate students’ success and appreciation of 

mathematics. [Survey 1] 

In addition, Julie pointed out two important aspects of teaching mathematics: the pedagogical 

practices, and making mathematics relevant to the students. As she expressed on the first survey 

and the first interview 

I want to use instructional practices that enable my students to appreciate and be successful 

in mathematics thinking. [Survey 1] 

I think it’s important to make mathematics relevant and interesting for students and not 

intimidating, because so many people, by the time they get to high school, they are like ‘I 

hate math, math is so confusing,’ but I think if you make it relevant then that is a good way to 

teach. [Interview 1] 

Participant 2: Rebecca 

Rebecca, a white female, was a traditional-aged senior student in the Mathematics 

Department at Virginia Tech. She was enrolled in the mathematics course, Mathematics for 

Secondary Teachers I (MATH 4625), during fall 2005. In spring 2006, she was doing the 
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student-teaching internship in a high school. Rebecca has some discrete mathematics 

background. The mathematics courses that she took before MATH 4625 included: 

- Elementary Linear Algebra 
(MATH 1114) 

- Math Tutoring  

(MATH 2644) 
 

- Calculus  

(MATH 1205/1206) 
 

- Proofs  

(MATH 3034) 
 

- Vector Geometry  

(MATH 1224)  
 

- Applied Combinatorics 

(MATH 3134) 
 

- Introduction to Differential Equations 

(MATH 2214) 
- Graph Theory  

(MATH 5454) 
 

- Multivariable Calculus  

(MATH 2224) 
 

 

Rebecca wanted to be a teacher since she was a child. Because she was good at mathematics, 

her high school teacher and friends encouraged her to pursue a career in mathematics. As she 

commented during the first interview, 

I think that I always knew that I wanted to be a teacher… I used to play school with my sister 

and really liked to pretend that I was a teacher and then in high school I had some really good 

math teachers - people who showed me that math could be a lot of fun and people who 

recognized that I was good at math and said you should keep pushing yourself in taking more 

math classes and then when I got to Virginia Tech I helped some people in my dorm 

freshman year with calculus and they said, “Hey you are good at this. Maybe you should 

think about doing this.” I really like it and I missed taking math classes so I decided I wanted 

to teach math. [Interview 1] 

Rebecca considers mathematics teachers like coaches because of the guidance that they 

provide to their team. Also she thinks that, as a mathematics teacher, it is important to illustrate 

the real world applications of mathematics to the students by make it interesting, fun and feasible 

to all students. As she commented on the first survey,  

Mathematics teachers are like coaches because they must coach students through a "difficult" 

subject by teaching them some things and letting them further their understanding/develop 

their talent on their own. [Survey 1] 
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Many people do not like math. I want to be a teacher who makes math fun and relevant. I 

want to make sure girls know that they can be as good at math as boys can. I want everyone 

to know that math is do-able AND important. [Survey 1] 

Participant 3: Ann 

Ann, a white female, was a non-traditional-aged senior student in the Mathematics 

Department at Virginia Tech. She was enrolled in the mathematics course, Mathematics for 

Secondary Teachers I, in Fall 2005. During Spring 2006, she got a job as a mathematics teacher 

in a high school. In her case, the student-teaching internship was replaced by her job, which 

means that she did not have a cooperating teacher like the other participants. 

Ann was one of the students in the MATH 4625 who did not know about discrete 

mathematics until this course. Here is her mathematics background before the MATH 4625 

course: 

- Elementary Linear Algebra 
(MATH 1114) 

- Multivariable Calculus  

(MATH 2224) 
 

- Calculus  

(MATH 1205/1206) 
 

- Math Tutoring  

(MATH 2644) 
 

- Vector Geometry  

(MATH 1224)  
 

- Proofs  

(MATH 3034) 
 

- Introduction to Differential Equations 

(MATH 2214) 
 

 

Ann relates mathematics teachers with a coach by giving them guidance. But at the same 

time, teachers should use different teaching style to maintain students’ attention and to attain 

diversity-learning styles. As she expressed on the first survey, 

Math teachers must encourage their students to do well and show them that math can be 

interesting. The teacher must gain respect just like a coach. Also, math teachers must guide 

students through "plays" but also teach students that there are many ways to attack a 

problem. [Survey 1] 

I believe that all students can learn math. Teachers must use a variety of strategies in order to 

reach students of all learning styles and keep the class interesting. Assessment should be 

varied and used often. Math should also be relevant and students should, if at all possible, see 

connections between concepts. Technology should be implemented because students’ 

respond well to the use of technology and it make math seem more relevant. [Survey 1] 
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Participant 4: Meghann 

Meghann, a white female, was a traditional-aged graduate student in the School of Education 

at Virginia Tech. She was enrolled in the mathematics course, Mathematics for Secondary 

Teacher I (MATH 4625) in fall 2005. During Spring 2006, Meghann completed her student-

teaching internship in a local high school. 

Meghann had one course of a discrete mathematics topic, graph theory; however, until the 

MATH 4625 course she did not know that graph theory was a discrete mathematics topic. Her 

mathematics background included: 

- Elementary Linear Algebra 
(MATH 1114) 

- Multivariable Calculus 

(MATH 2224) 
 

- Calculus  

(MATH 1205/1206) 
 

- Math Tutoring  

(MATH 2644) 
 

- Vector Geometry  

(MATH 1224)  
 

- Proofs  

(MATH 3034) 
 

- Introduction to Differential Equations 

(MATH 2214) 
 

- Graph Theory  

(MATH 5454) 
 

From a list of characteristics (new broadcaster, entertainer, doctor, coach, gardener, 

missionary, orchestra conductor, social worker and make your own) that a teacher could have, 

Meghann did not select any of them. As she commented, 

I think that all of these are too one-sided and makes the teacher the center of the classroom. 

[Survey 1] 

Moreover, she expressed this reform perspective in her views about teaching mathematics and 

emphasizes the importance of making mathematics topics relevant to the students. As she 

commented in the first survey and interview, 

I believe in centering learning and teaching around the students and respect the unique 

interests and abilities of all the students. [Survey 1] 

If you ask the general population, “What do you feel about math?” most of them hated it and 

most of them think it is really boring and I think it so essential for teaching math is to make it 

about the students and to make it stuff that they want to learn and finding the unique interest 

like finding kids-- like baseball, like ballet and then tying all those things into the math 

because it would make it more fun for me and more fun for them. [Interview 1] 
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All these preservice mathematics teachers were interviewed two times during spring 2006. 

Table 3.1 describes the participants’ discrete mathematics background and their student-teaching 

placements.   

Table 3. 1  

Participants' discrete mathematics background and student teaching internship 

Participants Background in  

discrete mathematics  

Student teaching internship  

 spring 2006 

Julie Applied Combinatorics, Graph Theory Middle School  

Rebecca Applied Combinatorics, Graph Theory High School  

Ann None High School * 

Meghann Graph Theory High School 

* Without a cooperating teacher because she had a teaching job by that time. 

Data Collection 

Qualitative data comes from different sources, such as documentation, archival records, 

interviews, direct observations, participant-observation, and physical artifacts (Yin, 2003). The 

purpose of using multiple sources of evidence is the “development of converging lines of 

inquiry, a process of triangulation” (p. 98). Data triangulation is the use of multiple sources of 

evidence that are used to build the topic that it is investigated and to seek for understanding 

(Rossman & Rallis, 2003). With data triangulation the credibility of the study is increased 

because multiple sources of evidence give multiple measures of the same phenomenon. 

For this study, multiple sources of data were used to determine preservice mathematics 

teachers’ perceptions about discrete mathematics in the school mathematics curriculum. The data 

included: selected homework from the MATH 4625 course, an online survey, and interviews. 

Selected Coursework 

A collection of homework assignments from MATH 4625 related to the integration of 

discrete mathematics into the traditional secondary mathematics curriculum (e.g. algebra, 

geometry) was used to identify preservice mathematics teachers’ experiences and opinions about 

this topic (Appendix B). The discrete mathematics topics that were covered the MATH 4625 

course included: (1) Euler paths/circuits, matrices and graphs; (2) map coloring and vertex 

coloring; (3) critical paths; (4) matrices and graphs; and (5) minimal spanning trees, distance 

matrix, shortest path, and Hamiltonian circuits. In each section the students answered questions 
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related to the respective topic. Part of the homework assignments was to complete problems 

from the course textbook on those discrete mathematics topics.  

In addition, the students developed lesson plans based on these topics. Part of the activity 

was to illustrate the PSSM (NCTM, 2000) process standards (problem solving, reasoning and 

proof, communication, connections, and representation) in their discrete mathematics lesson. 

Thus, they were used in this study to illustrate that discrete mathematics topics emphasize the 

PSSM process standards. Also, the participants reflected on how to incorporate their discrete 

mathematics lessons into traditional areas of the mathematics curriculum, such as algebra, 

geometry, trigonometry, and calculus. These lessons illustrate different ways that discrete 

mathematics topics could be integrated into mathematics classrooms (Appendix E). 

Another part of the selected homework assignments included a survey. The survey consisted 

of three parts: (a) demographic information, (b) beliefs about teaching mathematics, and (c) 

beliefs about teaching discrete mathematics. The purpose of the survey was to provide broad 

background information related to these topics among the students. The survey was given online 

at the beginning of the course (August 2005) and 39 students answered it. From these students, 

20 agreed to have their responses included in this study.  

Sixty-five percent (13 out of 20) of the students reported that did not know about discrete 

mathematics. The other seven students, who knew about discrete mathematics before the MATH 

4625 course, had different comments about those courses. Consider the following statements 

from the students   

I enjoyed the course. It is nice to be able to see a finite set of information and not to 

have to "guess". [Survey 1] 

The course was OK. I'm not too crazy about permutations and combinations, but 

they are useful to life. I learned about algorithms, combinatorics, and order/lattices. 

[Survey 1] 

I thought it was an interesting departure from a traditional class. [Survey 1] 

I did not enjoy the class. I thought that it was very complicated, but I did learn the 

basics of series and sequences as well as other basic statistics. [Survey 1] 

This survey was an extension of the survey utilized on the pilot study. The selected homework 

samples and the survey are attached as Appendix B. 
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Online Survey 

A second survey focused on perceptions about teaching discrete mathematics was 

administrated online at the end of the MATH 4625 course. It was voluntary and given after 

discussing issues related to discrete mathematics in the course (at the end of October 2005). The 

purpose of the survey was to identify any changes of students’ views about teaching discrete 

mathematics after their course experiences.  

From the 20 students who agreed to have their responses in this study, seven of them 

submitted their second survey. From these seven students, I purposely selected four participants 

based on their responses to an online survey, the instructor’s suggestions, their discrete 

mathematics background, and a student of the teaching internship program. 

The complete second online survey is attached as Appendix C. 

Interviews 

Two interviews with each preservice mathematics teachers were conducted (8 altogether) in 

the Spring 2006 semester. The interviews were semi-structured and contained open-ended and 

specific questions. Most of the interviews were face-to-face in the mathematics education 

classroom and last approximately one hour (each). Interviews with Ann were conducted by 

telephone because it was difficult to schedule physical meetings when she had a full-time 

teaching position. 

The first interview had the purpose of clarifying and expanding ideas presented on the online 

survey and/or the selected homework assignments. This interview was also an opportunity for 

informants to communicate changes in their perceptions that occurred during the time since Fall 

2005. The second interview concentrated on preservice mathematics teachers’ classroom 

experience during their student teaching internship and future plans regarding discrete 

mathematics in the secondary curriculum. Each interview was taped-recorded and later 

transcribed. 

After each interview, field notes were written to record my impressions, and emerging 

hypotheses. According to Rossman and Rallis (2003), field notes have two important 

components: “the descriptive data of what you observe and your comments on those data or on 

the project itself” (p. 196). These notes were organized for some preliminary analysis.  

The interviews protocols are attached as Appendix D. 
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Data Analysis 

According to Miles and Huberman (1994), qualitative data analysis is a continuous 

interactive process. In other words, it is an ongoing process. Moreover, there are several ways to 

analyze qualitative data (Creswell, 1998). Creswell suggested four phases for data analysis: (1) 

data managing, (2) reading, memo-ing, (3) describing, and (4) classifying. I followed Creswell’s 

data analysis phases in my study.  

1. Data managing 

The first important thing to do in a study is to clean up and organize the collected data. It 

seems a simple task but it can be very messy when collecting large amount of data in a study. 

This process saves time and stimulates analytic thinking (Rossman & Rallis, 2003). 

In this study, I organized the data for each preservice mathematics teacher into a file. The 

files contained the participants’ inform consent, transcriptions of the interviews, and the selected 

coursework from MATH 4625, each one in independent folders. Also, the field notes were 

written in a notebook, separated by the participants’ names. 

2. Reading, memo-ing 

It is very important to become familiar and confident with the data. Doing a lot of reading 

and re-reading or listening to the tape-recorded interviews helps the researcher to know the 

collected data well. Moreover, through the various readings of the data, themes start to emerge. 

Thus, an analytic memo is essential in this process. This memo is “about emergent insights, 

potential themes, methodological questions, and links between themes and theoretical notion” 

(Rossman & Rallis, 2003, p. 291). This writing encourages analytic thinking and organizes the 

data.  

After each interview conducted in this study, I wrote field notes about the interview. I wrote 

analytic memos after I finished all the interviews of each participant. I had an analytic memo for 

each participant helping me to organize the participants’ ideas and to start looking for themes.  

 A lot of listening to the tape-recording of the interviews was a key to producing high quality 

transcriptions. After this process, I started to read and re-read participants’ selected coursework 

and their transcripts. This helped me to become familiar with the data and at the same time to 

separate segments of the data into themes that started to emerge. 
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3. Describing 

By using the field notes, I wrote a detailed narrative for each participant. This narrative 

included participants’ backgrounds, their interview responses, and comments from their selected 

coursework. The narratives were used to look for patterns and themes within the participants and 

how they compared and contrasted with the literature. 

4. Classifying and interpretation 

This is the most difficult phase of analyzing the data because descriptions of the strategies 

and techniques of analyzing data have not been well defined or few of them are found in the 

literature (Rossman & Rallis, 2003; Yin, 2003). The most common analysis in qualitative 

research is using direct interpretation. In direct interpretation, “the researcher looks at a single 

instance and draws meaning from it without looking for multiples instances” (Creswell, 1998, p. 

154). Another way to do analysis is by categorical aggregation, “the researcher seeks a collection 

of instances from the data, hoping that issue-relevant meanings will emerge” (Creswell, 1998, p. 

154).  

This study relies on both the direct interpretation and categorical aggregation methods. I 

started coding while reviewing the selected coursework, an online survey, and the interviews 

transcripts for each preservice mathematics teacher. In Chapter IV, I present the results for each 

participant. Because I choose multiple participants, I was able to use a cross-participant analysis 

to explore and describe in depth each participant. Finally, I identified major themes among the 

participants. Chapter V describes these themes.  

Trustworthiness 

Like any study, it is important to assess the quality and rigor of the qualitative research. Four 

criteria may be considered relevant in judging the quality of a research: credibility, 

transferability, dependability, confirmability (Anfara, Brown & Mangione, 2002). “These 

trustworthiness criteria are well employed in dissertation research… helping students to 

understand that fieldwork is a prolonged process, with many steps which can be utilized to 

ensure that unexplored bias does not creep into the work, and that sufficient credibility and 

plausibility checks are carried out to ensure that the case matches the constructions of individuals 

and groups in the context” (as cited in Anfara, Brown & Mangione, 2002, p. 29) 

Credibility. Using triangulation strengthens the credibility of the study. In other words, data 

from multiple sources are used to develop each case. It involves multiple sources of data, 
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multiple points in time, or a variety of methods to ensure that the researcher have not studied 

only a part of the phenomenon that she or he is trying to understand (Rossman & Rallis, 2003). 

In this study, I used different types of data collection: coursework, survey, and interviews.  

Another component to establish credibility is to have a critical person to provide guidance 

and critiques on modifications or analysis in the study. This is known as the “peer debriefer”. I 

reviewed my data, the data collection process, and findings with colleagues familiar with my 

study. They provided feedback and suggestions on my findings and writing. 

Member check is another important component for credibility. This is when the researcher 

gives the participants the findings for them to elaborate or correct. In this study, only one 

participant checked her interviews transcripts. Because of time constraints, the other participants 

were unable to do it.  

Transferability. Purposive sampling is a component that contributes to transferability in a 

study. Transferability means that the results of the study and analysis would apply to other 

group. The four participants of this study were purposely selected based on certain 

characteristics. Even though they have some similarities, such as mathematics background, they 

were different from each other, such discrete mathematics background and views about teaching 

mathematics, completing multiple participants of study. Thus the use of multiple participants 

promoted transferability in this study. 

Summary 

The focus of this chapter was on the methodology used to study preservice mathematics 

teachers’ perceptions of discrete mathematics and reactions of its integration in the school 

curriculum. This study investigated multiple participants to develop rich description on the topic. 

Four preservice mathematics teachers participated in this study. The participants were enrolled in 

a mathematics course, Mathematics for Secondary Teachers, in Fall 2005. The data collected 

included participants’ coursework, an online survey, and interviews.  

Two interviews per participant were conducted. All the interviews were transcribed and 

analysis proceeded as the data was collected. Field notes and analytic memos were part of data 

collected. To provide credibility of the study, I used triangulation, a peer debriefer, and one 

member check. Transferability was enforced in the study because of the use of multiple 

participants. 
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Chapter IV presents each student in this study: Julie, Rebecca, Ann, and Meghann. This 

chapter is organized by the participants’ perceptions of discrete mathematics and reactions to the 

integration of discrete mathematics in the school curriculum. Chapter VI presents the analysis 

across participants. It is divided in two sections: perceptions of discrete mathematics and 

perceptions of the integration of discrete mathematics in the school curriculum.  



37 

 

CHAPTER IV 

 Results  

As stated in Chapter 1, this dissertation examines in detail preservice secondary mathematics 

teachers’ perceptions of the integration of discrete mathematics into the secondary mathematics 

curriculum. This chapter reports four preservice secondary mathematics teachers’ (Julie, 

Rebecca, Ann, and Meghann) views of discrete mathematics and its integration into the 

secondary mathematics curriculum. For each preservice teacher, the results are organized 

according to the following topics:  

(a) conceptions of discrete mathematics, 

(b) comparison of discrete mathematics and other mathematic topics, 

(c) integration of discrete mathematics in the secondary mathematics curriculum, and  

(d) examination of factors that influence the integration of discrete mathematics in the 

school. 

These topics help respond to the two research questions of the study. The first two topics address 

the participants’ perceptions of discrete mathematics and respond to the first research question: 

1. How do preservice secondary mathematics teachers perceive discrete mathematics? 

The second two topics address the participants’ reaction to the integration of discrete 

mathematics into the secondary mathematics curriculum and respond to the second research 

question:   

2. How do preservice secondary mathematics teachers react to the integration of discrete 

mathematics in the secondary mathematics curriculum? 

The following Table 4.1 contains codes that are used in this chapter to simplify the collected data 

for this study.  
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Table 4. 1  

Codes of the data collected 

 Codes 

Online Survey 1  S1 

Homework 1 HW1 

Homework 2 HW2 

Homework 3 HW3 

Homework 4 HW4 

Homework 5 HW5 

Homework 6 HW6 

Midterm MD 

Online Survey 2 S2 

Interview 1 I1 

Interview 2 I2 
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Participant 1: Julie 

In this section, I present a detailed description of Julie’s views of discrete mathematics and 

its integration in the secondary mathematics curriculum. The following table summarizes Julie’s 

views. 

Table 4.1. 1  

Julie's view about discrete mathematics and its integration into the school 

Topics     Julie’s views 

Perception of 

discrete mathematics 
• Discrete mathematics is closely related to real world applications.  

 

• Discrete mathematics problems are an excellent vehicle to encourage 

mathematical thinking.  

 

• Discrete mathematics topics include combinations, permutations, 

paths, vertex coloring, matrices, and algorithms. 

 

• Discrete mathematics topics are more fun, challenging. 

 

• Discrete mathematics problems have different solution methods, 

while the other traditional mathematics are very straightforward. 

  

• Learning discrete mathematics does not require a lot of prerequisites. 

 

• Discrete mathematics emphasized the PSSM process standards.  

 

Reaction to 

integration of 

discrete mathematics 

in the secondary 

mathematics 

curriculum 

• Discrete mathematics should be part of the secondary mathematics 

curriculum because: 

 it has many applications to real-world situations,  

 it is an attractive topic for the students,  

 it encourages thinking skills 

 it promotes the PSSM process standards.  

 it helps students to succeed in the real world. 

 

• Factors that affect the integration of discrete mathematics are: 

 State curriculum standards and testing 

 The historical emphasizes that algebra and calculus have in the 

mathematics school curriculum. 
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Perceptions of Discrete Mathematics 

This section is divided into two parts: (1) conceptions of discrete mathematics and (2) 

comparison of discrete mathematics and other mathematics topics. These two parts help to 

understand Julie’s perception of discrete mathematics. At the end of the section, I provide a 

summary that captures Julie’s views of discrete mathematics.  

Conceptions of Discrete Mathematics 

Discrete mathematics was not a new topic for Julie. As I mentioned in Chapter 3, she took 

the courses Applied Combinatorics (MATH 3134) and Graph Theory (MATH 5454) before 

Mathematics for Secondary Teachers (MATH 4625). She expressed that she liked learning in 

those courses and that their content was “different than anything” [S1] she had before. Also, she 

remembered “graphs, networks, algorithms, and combinatorics” [S1] as the topics that she 

learned in those courses. 

In Julie’s view, discrete mathematics is closely related to real-world problems. As she 

explained, 

(Discrete mathematics) has so many useful real-life applications (such as) networks, 

computer programming, etc. [S1] 

Discrete mathematics is a branch of mathematics that is useful in real-world applications 

such as project management, networks, coloring maps, and scheduling. [M]  

Julie described discrete mathematics problems as challenging and interesting. Moreover, she 

remarked that discrete mathematics problems “have a lot of educational value” [I2] because 

“they make you think” [I2]. For example, as she expressed, 

It was fun when we looked at maps and walking paths and (looking) for the best place to 

park; that was pretty cool to think (and) the radio station problem was cool (too). [I2] 

The scheduling (problem) was neat too because I have never thought about how you could 

use math to do this type of things. [I2] 

Thus, not only are discrete mathematics problems fun and interesting but they also provide a 

better idea of the usefulness of mathematics to explain real-life situations.  

Throughout the MATH 4625 course, Julie was very specific about the mathematics topics 

that are included in discrete mathematics. She mentioned permutation, combinations, matrices, 

circuits, paths, vertex-edge graphs, algorithms, and vertex coloring as some of the topics of 

discrete mathematics. As she described, 
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(Discrete mathematics) uses matrices, digraphs (vertex-edge graph). [M] 

I think (discrete mathematics includes) permutations, combinations, matrices, and 

algorithms. [I1] 

(Discrete mathematics problems are the types of problems that you do permutations and 

combinations… paths… the minimum cost and (for example) the problem where you decide 

who can share stations with whom. [I1] 

Julie did not consider probability and statistics as one of the topics. As she expressed regarding 

her student teaching, “I did a unit on probability and statistics, but we didn’t really do 

combinations (and) permutations. It was more a lower level, so I did not know if I would really 

consider that discrete mathematics… I do not think so” [I2].  

Comparison of Discrete Mathematics and Other Mathematics Topics 

During the MATH 4625 course, Julie commented several times that discrete mathematics 

“differs from other, more traditional mathematics of the school curriculum” [S1] such as algebra, 

geometry, and calculus. Moreover, she stated that 

I feel that discrete math is an important topic to be covered in high school because of its 

relevancy to real-life situations, engineering/networking/etc and because it is a different kind 

of math than algebra/calculus. [HW6] 

According to Julie, the differences between discrete mathematics and other mathematical 

areas are mainly based on the nature of the discrete mathematics content. Julie remarked that 

learning discrete mathematics does not require a lot of mathematics background. Furthermore, 

she expressed that discrete mathematics assists in the process of thinking. As she stated, 

(Discrete mathematics) does not have as many prerequisite as other math traditional (algebra, 

geometry, calculus) classes do. [HW6] 

I think it sort of teaches you how to think better that some of them (algebra, geometry, or 

calculus) because some of them like algebra and geometry sometimes it’s just plug and chug 

in formulas (and) I proved more in discrete math class than other classes and I think it just 

teaches you how to think better. [I1] 

In particular, Julie described discrete mathematics problems as challenging, interesting, and a 

vehicle to encourage students’ thinking. Also, she pointed out that discrete mathematics 

problems are more open to different solution methods than other mathematics courses. For 

example, she mentioned that the solution of algebra problems is more straightforward than 

solution of discrete mathematics problems. As she described,  
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This one (an algebra problem # 15, Appendix D2) is easy because is just like x + x +1 = 91… 

This one (a discrete mathematics problem # 16, Appendix D2) is probably more challenging, 

but I think it is interesting… I remember coloring my graphs and there were different 

algorithms and that was fun. [I2] 

Problem 7 (a discrete mathematics problem, Appendix D2) looks easy, but there is not one 

answer because it depends how you interpret it… I think this (problem) will be “cool” 

because it looks straightforward, but then it teaches you to think about it and think of other 

possibilities; is not just like x + 2 = 3, find x. [I2] 

Even though Julie stated that discrete mathematic is different from traditional mathematics in 

the schools, she recognized that discrete mathematics problems could be correlated with other 

mathematics courses, in particular algebra. She made this connection in her discrete mathematics 

lesson plans (Appendix E1) and coursework (Appendix B1) in the MATH 4625 course. As she 

described, 

If I were going to use this activity (Coloring map, Appendix B1) in a regular algebra course, 

I would have students use algebraic equations to solve the problem of coloring map for the 

least cost. [HW3] 

This lesson (Yearbook Production Schedule, Appendix E1) could be used in an algebra class. 

One of the Algebra Standards is for students to analyze changes in various contexts-this 

lesson has students analyzing tasks getting delayed. [HW4] 

Also, Julie acknowledged these connections when she categorized different mathematics 

problems (Appendix D2) into three mathematics topics (algebra, discrete mathematics, and 

geometry). She affirmed, 

I think that (discrete mathematics) is not definitely a separate thing from algebra and 

geometry… Some of these problems (could fit) either in algebra, discrete or geometry; but 

these ones (problems 2, 4, 5, 7, 9, 10, 11,12, 13, 16, and 18) used more discrete 

(mathematics). [I1] 

She described the problems that she selected as discrete mathematics as problems that deal with 

combinations, permutations, minimum cost, and paths. 

Julie remarked that discrete mathematics emphasizes all the PSSM (NCTM, 2000) process 

standards (problem solving, reasoning and proof, representation, connections, communication) 

like other more traditional elements of the mathematics curriculum do. She illustrated this idea in 

her discrete mathematics lessons plans (Appendix E1) and in her reflections on some of the 

activities from the MATH 4625 course. For example, she explained: 

Like algebra, geometry, trigonometry, and calculus, discrete math also emphasizes problem 

solving, reasoning, and proof. [S2] 
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I thought it was pretty easy to related them [discrete mathematics topics] to the NCTM 

standards… it showed us how easier really is to integrate discrete mathematics topics into our 

lessons. [I1] 

The problem solving (standard) is incorporated (into the coloring map activity) because 

students will build new mathematical knowledge through problem solving, ex. 4-color 

theorem. The representation standard is incorporated because the students are using the 

representation of a map to model and interpret physical and mathematical phenomena. 

[HW3] 

This lesson (Yearbook Production Schedule) incorporates the problem solving standard 

because students will be solving problems that arise in other contexts besides math, and they 

will build new mathematical knowledge by doing so. The representation standard is also 

incorporated because students are using the representation of digraphs to model and interpret 

phenomena. [HW4] 

Summary. Julie’s perception of discrete mathematics is closely related to real world 

applications. This connection to life situations makes discrete mathematics problems more 

relevant and challenging for students than other traditional mathematics. Moreover, Julie stated 

that discrete mathematics problems are an excellent vehicle to encourage mathematical thinking. 

Although Julie identified combinations, permutations, paths (such as critical paths, circuits 

paths), vertex coloring, matrices, and algorithms (such as minimum cost) as discrete mathematics 

topics, she did not see that finite statistics and probability also belong to discrete mathematics. 

According to Julie, discrete mathematics has some differences and similarities with other 

traditional mathematics topics such as algebra, geometry, trigonometry, and calculus. The 

differences are based on the content area and how it is taught. She described discrete 

mathematics problems as more challenging, interesting, and encouraging of students’ thinking 

than other mathematics topics. Moreover, she mentioned that some traditional mathematics 

topics are very straightforward, always with an equation to find the answer. In contrast, discrete 

mathematics problems have different solutions methods. In addition, Julie stated that there are 

not a lot of prerequisites to learning discrete mathematics; only basic mathematics knowledge is 

needed to understand it. The main similarity that Julie noted was that, like other areas of the 

school mathematics curriculum, discrete mathematics emphasizes the PSSM process standards. 

Also, she observed that discrete mathematics topics could be integrated into the existing school 

mathematics curriculum. 
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Reaction to Integrating Discrete Mathematics in the Secondary Mathematics Curriculum 

In this section, I present Julie’s opinion about the integration of discrete mathematics into the 

secondary mathematics curriculum. The section is organized in two parts: (1) discrete 

mathematics in the school and (2) factors that affect the integration of discrete mathematics in 

the school curriculum. The first part shows Julie’s views about teaching or not teaching discrete 

mathematics in the schools. At the end of this section, I provide a summary of Julie’s reaction 

about the integration of discrete mathematics in the schools. 

Discrete Mathematics in the School Curriculum 

At the beginning of the course MATH 4625, Julie suggested that the integration of discrete 

mathematics into the school curriculum was not essential, despite her perception of its benefits. 

For example, she commented,  

I think it would not be absolutely necessary, since most people today don’t learn it in high 

school, and the world hasn’t ended, but I think it would be very beneficial to incorporate it 

into the curriculum. Even if most schools didn’t have discrete math classes, they could 

incorporate some of the topics into other math classes. [S1] 

During the MATH 4625 course, she presented reasons for having discrete mathematics in the 

secondary mathematics curriculum. She pointed out that discrete mathematics should be in the 

secondary mathematics curriculum because it has many applications to real-world situations, it is 

an attractive topic for the students, and it encourages thinking skills and promotes the PSSM 

process standards. I have organized these ideas in Table 4.1.2 with some statements by Julie. 
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Table 4.1. 2  

Julie's view of the benefits of integrating discrete mathematics into the school curriculum 

 Julie’s comments 

I feel that discrete math is an important topic to be covered in high 

school because of its relevancy to real-life situations, 

engineering/networking/etc. [HW6] 

Applicable to real-world 

I think that discrete mathematics should be part of the secondary  

mathematics curriculum [because] it has many applications.  

[S2] 

 

I feel that discrete mathematics is a very valuable topic for secondary 

mathematics curriculum; it may appeal to students who don’t like 

‘typical’ math classes. [M] 

 

Students who think they ‘hate math’ would probably like discrete 

math because it is so different than algebra, geometry, and calculus. 

[S2] 

 

Attractive Topic 

Students might like that course [discrete mathematics] even if they 

don’t like other math courses. [I2] 

 

I think it should be (included) because it teaches a good way of 

thinking. [I1] 

 

Encourages thinking 

It (discrete mathematics) helps them [students] be better 

mathematical thinkers. [I2] 

 

Promotes NCTM 

process standard 

It provides thinking and reasoning, problem solving and 

communication. [M] 

 

 

In addition to what is presented on Table 4.1.2, Julie commented that by learning discrete 

mathematics the students would gain better understanding of mathematics:  

The advantage (of teaching discrete mathematics) is that the student would be more prepared 

for the real world with a more solid math knowledge base. [S2] 

Factors that Affect the Integration of Discrete Mathematics in the School 

Julie expressed that if schools do not have a discrete mathematics course, teachers could 

incorporate discrete mathematics topics into their mathematics classroom. Moreover she 
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indicated that having an individual course in discrete mathematics would be more effective. As 

she explained, 

I think that discrete math would most effectively be taught as a separate year-long high 

school course rather than integrating it among already existing math courses. I feel that there 

is too much information and too many important discrete math topics to effectively integrate 

them with other math courses. [HW6] 

However, after the MATH 4625 course and during her student teacher internship, she 

expressed uncertainty about the best way to incorporate discrete mathematics into the secondary 

mathematics curriculum. As she expressed, 

I think that we should integrate it (discrete mathematics)… but I am not sure what the right 

answer is for integrating it; I mean, I don’t even know what is the best way to do it. [I2] 

This uncertainty about how to integrate discrete mathematics into school curriculum was affected 

by Julie’s experience during her student-teaching internship. She observed the weight that 

standardized tests have in the schools and the pressure to ‘meet’ those standards (State 

Curriculum Standards). Because discrete mathematics topics do no typically appear on state 

tests, Julie developed the impression that incorporating discrete mathematics into the curriculum 

is not a feasible option. As she described, 

They (the school) are so focused on the SOLs (Standards of Learning). My cooperating 

teacher even told me at that school that they did not want you teaching something that is not 

a specific SOL. Even when I did histograms, I was going to explain the difference between 

bar graphs and histograms, but a bar graph isn’t in an SOL, so I wasn’t supposed to spend 

time on that. [I2] 

One potential problem I see with having discrete mathematics as part of the secondary 

mathematics curriculum is that the Virginia Standards of Learning only have standards for a 

one semester or one year discrete math course. This makes it unlike, for teachers to have time 

to integrate discrete math topics into ‘regular math courses’ since they are pressured by 

administrators and the government to ‘meet the standards’. [S2] 

This pressure of meeting the standards is also illustrated in Julie’s reflection about 

developing discrete mathematics lessons and how she can integrate them into a regular 

mathematics course. As she expressed, the integration of discrete mathematics topics into a 

regular mathematics course would not be as easy as she previously thought: 

I have to think a little bit… I think that if there weren’t SOL (Standard of Learning) like the 

standardized test, it would be a lot easier to have the freedom to integrate it, but I think it will 

be a little challenging depending on the school. [I2] 
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Moreover, the pressure of the standards is apparent in Julie’s expectations about teaching 

discrete mathematics in the schools. 

I feel excited about it (teaching discrete mathematics). I think it will be fun (and) my only 

concern was the whole SOL (Standards of Learning)… I mean I would love to teach this 

topic, but I know that sometimes they don’t want you to teach something that is not a specific 

SOL. [I2]  

For the most part, Julie sees the state standards and testing as a main factor against including 

discrete mathematics in the school curriculum. Another factor she noticed was the assumed 

importance that other mathematics subjects have in the curriculum that makes discrete 

mathematics seem unimportant. As she explained, 

I think that discrete mathematics should be part of the secondary mathematics curriculum. 

Right now, the curriculum seems so focused on algebra (because you need strong algebra 

skills for calculus) and calculus. Although I feel that algebra and calculus are important, I 

feel that discrete math is not given much importance in most curriculums. However, it has 

many application that are just as, if not more, important than calculus. [S2] 

Summary. Julie thinks that discrete mathematics should be part of the secondary mathematics 

curriculum. Her reasons for integrating discrete mathematics in the school are that it has many 

applications to real-world situations, it is an attractive topic for the students, and it encourages 

thinking skills and promotes the PSSM process standards. Moreover, she thinks that learning 

discrete mathematics helps students to succeed in the real world. 

Her uncertainty about how to incorporate discrete mathematics in the school was related to 

factors that make its integration difficult. Julie expressed clearly that the state standards and 

testing work against the integration of discrete mathematics into the secondary mathematics 

curriculum. In Julie’s view, meeting the standards pressures the teachers to teach what is in the 

standards and nothing more. If discrete mathematics is not a topic on the standardized test, the 

common reaction of the teachers is not to teach it because they have to concentrate on the topics 

that are tested, so the students can pass the test. Another factor was the strong historical emphasis 

that algebra and calculus have in the mathematics school curriculum, which makes discrete 

mathematics appear as an unimportant topic.  
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Participant 2: Rebecca 

In this section, I present a detailed description of Rebecca’s views about discrete 

mathematics and its integration into the school curriculum. This section is organized by: 

perceptions of discrete mathematics and reaction to the integration of discrete mathematics in the 

secondary mathematics curriculum. Table 4.2.1 summarizes Rebecca’s views. 

Table 4.2. 1  

Rebecca's views about discrete mathematics and its integration into the schools 

Topics Rebecca’s views 

Perception of discrete 

mathematics 
• Discrete mathematics is closely related to real world applications 

and problem solving.  

 

• The mathematics topics that are part of discrete mathematics are: 

probability, arrangements, matrices, combinations, and graph 

theory. 

 

• Discrete mathematics promotes students’ thinking. 

 

• Discrete mathematics is open to different solving methods. 

 

• Discrete mathematics captures students’ attention. 

 

• Discrete mathematics promotes discussion in the classroom. 

 

• Topics in traditional mathematics could be explained using a 

discrete mathematics perspective.  

 

• Discrete mathematics emphasizes the PSSM process standards.  

 

Reaction to the 

integration of discrete 

mathematics in the 

secondary 

mathematics 

curriculum 

• Discrete mathematics should be included in the school because:  

 it promotes real-world problem solving 

 it might change students’ attitude toward mathematics.  

 

• Factors that block the integration of discrete mathematics in the 

schools are:  

 The focus of calculus in the schools 

 The state curriculum standard and testing 

 The teachers’ lack of knowledge of the topic 

 The lack of materials and guidelines for teaching discrete 

mathematics.  



                                                     49 

Perception of Discrete Mathematics 

This section is organized into two parts: (1) conceptions of discrete mathematics and (2) 

comparison of discrete mathematics and other mathematics topics. At the end of the section, I 

provide a summary that illustrates Rebecca’s perceptions of discrete mathematics. 

Conceptions of Discrete Mathematics 

Like Julie, Rebecca took discrete mathematics classes before the MATH 4625 course. She 

took applied combinatorics (MATH 3134) and graph theory (MATH 5454). Her experience in 

those courses was positive. As she expressed, “I loved it! I learned how important math is” [S1]. 

Moreover, she mentioned that those courses helped her to become a better problem solver. As 

she explained, 

In applied combinatorics and graph theory, I learned that many things can be represented 

graphically (or in a chart/matrix). I learned about coming up with algorithms that make 

working through math problems a more efficient process. This has given me an advantage in 

classes because I have a new and improved outlook on problem solving. [S2] 

Rebecca’s view of discrete mathematics is closely related with real world applications and 

problem solving. On different occasions she expressed this connection. For example, she stated, 

Discrete mathematics or finite mathematics is math that deals with real-world problems. [M] 

Discrete math is… I know they also define it as finite math, it’s more about problem 

solving… it’s not always having a right or wrong approach… you can kind of use what you 

already know, apply it to the real world and solve the problems. [I1] 

Some of the discrete mathematics, that I am familiar with, is important knowledge sets in 

many areas of life. [S1] 

This strong relationship of problem solving with discrete mathematics was illustrated when she 

categorized mathematics problems (Appendix D2) into algebra, discrete mathematics, and 

geometry. During this activity, Rebecca expressed, “this is hard” [I1] because as she described,  

All of the problems you have given me could have fallen into the discrete mathematics 

category because there was so much problem solving involved. [I1] 

Because of this strong vision of discrete mathematics with problem solving, she expressed that 

the problems in discrete mathematics “lead to a good discussion in a classroom” [I2]. Also, she 

described a discrete mathematics class as a “puzzle and games class” [I2] 

The mathematics topics that Rebecca associates with discrete mathematics are probability, 

arrangements, combinatorics, matrices, and graph theory. As she stated, 
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I associated with discrete math are probability which showed up in few of these problems; 

different arrangements of things would be definitely something that falls in the discrete 

mathematics category, the fire drill problem and the area codes those will be arrangements; 

combinations, then this one had a mapping (that) looks like a graph theory problems. [I1] 

Subcategories include combinatorics, graph theory, coding theory, and more. Algorithms are 

used to solve discrete math problems. [M] 

Comparison of Discrete Mathematics and Other Mathematics Topics 

Rebecca communicated a very close relationship between discrete mathematics and real-

world problem solving. This perception creates a distinction between discrete mathematics and 

other mathematics topics. Essentially, Rebecca sees discrete mathematics as a type of math that 

involves more problem solving, is more applicable to real life, promotes thinking and is more 

open to different methods for solving problems than traditional mathematics topics. As Rebecca 

expressed on different occasions, 

Discrete math is more about problem solving than maybe algebra and geometry are. It’s not 

always having a right and wrong approach. [I1] 

When you start to incorporate problem solving and less formula and more thinking, it starts 

to blur the line between discrete math and the other (mathematics) topics. [I1] 

 (Discrete mathematics is) more practical like I think statistics and probability come up more 

in real life situation than derivatives do. [I1] 

Even though Rebecca expressed the prevalence of real-world problem solving in discrete 

mathematics, she commented, “there are ways where problem solving thinking and making a 

chart or using an algorithm to solve an algebra problem is possible; it’s just not really the 

traditional way that you see it in a textbook” [I1]. 

In her student-teaching internship, Rebecca used a strategy to grade homework in her 

geometry class. The strategy consisted of rolling two dice and if the sum of the dice was an even 

number then she would check the homework otherwise she wouldn’t. She noticed, when she 

introduced this idea for grading homework, the students were very interested to determine how 

likely she would or wouldn’t check homework. Sometimes she had to stop the discussion of the 

problem because she needs to cover the geometry topics. She observed that this simple problem 

of probability capture students’ attention more than the problem from her geometry class. As she 

described, 

In student teaching I had someone who came to talk to one of my (mathematics methods) 

classes and suggested that as a first year teacher or student teacher it might be a good idea to 
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roll dice to determine if you are going to check homework or not. So, I decided to do this and 

if the sum of the two dice that they rolled happened to be an even (number), I would check 

the homework that day, and if it was an odd number, I wouldn’t. I found that my students 

became very interested in how likely it was that I was going to check homework versus how 

likely it was that I wasn’t going to check homework, more excited than the geometry we will 

be going over that day. It was hard for me to remember sometimes that we were in the 

geometry class, and that’s what I had to be teaching rather than to go off of this teachable 

moment when they were really interested in probability…and to see them excited about it 

was something distinctively different there. [I1] 

In addition, she described traditional mathematics as “routine problems,” whereas discrete 

mathematics problems are more open to discussion and exploration. As she explained, 

(Algebra problems, Appendix D2) 15 and 8 are very similar…you can use more than one 

equation to help you solve for a variable… This one, number 2 (a discrete mathematics 

problem, Appendix D2), led to a good discussion in a classroom and you can change the 

problem around. [I2] 

(A coloring map activity, Appendix B1) It is something that I don’t have to tell you how to 

approach it. I can just give you crayons and the worksheet and you could figure it out by 

yourself. [I2] 

Rebecca noticed that topics in discrete mathematics are not that disconnected from other 

traditional mathematics topics. She expressed the possibility of explaining traditional 

mathematics topics by using a discrete mathematics perspective. For example, she expressed that 

the Euler paths and circuits are related to algebraic equations and vertex-edges graphs are related 

to polygons in geometry. As she explained, 

This maybe explains why I have trouble distinguishing discrete math from algebra and 

geometry now, because when I look back, when we were working on these lessons we 

wanted to incorporate Euler circuit and paths into algebra because algorithms can relate to 

formulas. Also, the vertex edge graphs; we talked about the number of vertices that a graph 

will have. (This is) really closely related to geometry when you talk about different polygons. 

They’re really all more connected than you thought they were when you first started learning 

discrete math. [I1] 

In addition, Rebecca illustrates in her discrete mathematics lessons plan (Appendix E2) and 

coursework activities (Appendix B1) how discrete mathematics addressed the communication, 

problem-solving, and representation PSSM process standards. In one of the coursework activities 

she explained which process standards are addressed: 

The online Coloring Map activity is a great example of a lesson which asks students to 

become problem solvers… Communication skills and reasoning and proof skill will also be 

strengthened during this activity because students will be asked questions such as “it is 
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possible for a map to require 5 colors?” and other questions that will require explanations. To 

work through these problems and explain them, either on paper or to a group/partner, will 

require mathematics communication and reasoning and proof skill. Finally, this lesson will 

touch the NCTM standard known as connections. Through map activities, students will 

connect math (patterns, etc.) to geography and to the world around. [HW3] 

Summary. Rebecca’s perception of discrete mathematics is closed related to real world 

applications and problem solving. She relates discrete mathematics with finite mathematics, 

probability, arrangements, combinations, matrices, and graph theory. Also, she believes that 

discrete mathematics encourages discussion and exploration in a mathematics instruction.  

Rebecca distinguished discrete mathematics problems from other traditional mathematics as 

problems that promote more students’ thinking, are open to different solving methods, and 

capture students’ attention. Moreover, she sees a discrete mathematics classroom as a place 

where good discussion would take place. 

Rebecca noticed that discrete mathematics and other traditional mathematics courses have 

some connections. For example, she observed that topics in traditional mathematics areas could 

be explained from a discrete mathematics perspective. Also, like the other traditional 

mathematics courses, discrete mathematics emphasizes the PSSM process standards.  

Reaction to Integrating Discrete Mathematics in the Secondary Mathematics Curriculum 

In this section, I illustrate Rebecca’s views about the integration of discrete mathematics in 

the schools curriculum. Also, I present her thoughts about factors that may affect the integration 

of discrete mathematics in the classroom. At the end of this section, I summarize Rebecca’s 

reaction to the integration of discrete mathematics in the schools. 

Discrete Mathematics in the School Curriculum 

Rebecca consistently communicated that discrete mathematics should be an integral part of 

the secondary mathematics curriculum. At the beginning of the MATH 4625 course, she 

expressed that discrete mathematics should be in the school curriculum because of the real world 

applications and because it helps in developing reasoning skills. As she expressed, 

I think that students would like discrete mathematics more than calculus and algebra because 

it seems more relevant to real life. [S1] 

I think that learning more of this (discrete mathematics) in high school would have prepared 

me more for the logical reasoning skills (that) I would need in college. [S1]  
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During the course, Rebecca provided additional reasons to support her views of having 

discrete mathematics in the school curriculum. She even stated that “students are much more 

likely to need discrete math skills in their lives after high school” and it can help “both college 

bound and career-bound high schoolers.” [HW1] 

Rebecca feels that discrete mathematics should be in the secondary mathematics curriculum 

because it shows the importance of math, is relevant to the real world, helps students on problem 

solving skills, and might change students’ attitudes toward mathematics. These ideas are 

organized in Table 4.2.2 

Table 4.2. 2  

Rebecca's view of the benefits of integrating discrete mathematics into the school curriculum 

 Rebecca’s comments 

Discrete mathematics can help students develop their problem-solving skills 

through its numerous real-world application. [HW1] 

 

I think that discrete mathematics is a very important part of mathematics 

that could help students learn about real-world problem solving. [S2] 

Applicable to 

real world and 

problem solving 

Students would strengthen problem-solving skills. [M] 

 

(Discrete mathematics) could give them (students) a chance to see math in 

an entirely different light. [HW1] 

 

Students who aren’t good with numbers finally have a chance to succeed 

and have fun in a math classroom. [HW1] 

 

(Students would gain) self-confidence…they’re learning that they can do 

math. [I2] 

 

Students’ 

attitude toward 

mathematics 

I think another advantage will be giving students with a different opinion of 

math. [I2] 

 

 Noticeably, Rebecca thinks that discrete mathematics is an important mathematics topic that 

should be integrated in the school and “not offering it in the high school curriculum makes it 

seem unimportant” [S1]. She believes that discrete mathematics should be offered in the schools, 

so the students “at least have the chance to take it if they want it to” [I1]. Therefore, she 

suggested that discrete mathematics could be included in the secondary mathematics curriculum 
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as an individual course. She thinks that a discrete mathematics course is better than incorporating 

it through other mathematics courses because the students would gain a better understanding of 

the subject. As she stated, 

I think that discrete mathematics would be a great topic to teach in a year-long high school 

course. Although I can see how discrete math could be integrated into other math courses, I 

think that these integrations could often appear to be somewhat forces. Just because vertex-

edge graph or a matrix is used in algebra does not necessarily mean that students are 

“learning discrete mathematics” as some might suggested. If discrete mathematics was taught 

in a class of its own… would give students an opportunity to se what discrete math is all 

about. [HW6] 

Factors that Affect the Integration of Discrete Mathematics in the School 

Consistently, Rebecca expressed that discrete mathematics is an important mathematics topic 

that should be offered in schools. Also, she commented that her view of the role of discrete 

mathematics in the curriculum had been influenced by her discrete mathematics courses and the 

activities in the MATH 4625 course. As she expressed, 

I started thinking about this when I took applied combinatorics and graph theory at Virginia 

Tech and liked it so much, and wondered why I‘d never seen it before. And then I thought 

about it again when I took (MATH 4625) class and saw your survey and started thinking why 

is it not in the school. And then after student teaching, I think I believe it even more because 

there are some many students who think they don’t like math because they don’t know all the 

formulas or there are some students who really may never get to calculus or may never need 

calculus even if they were capable of that kind of thinking. [I1] 

In this quote, Rebecca suggested one of her views about why there is no discrete mathematics 

in the schools. Although today’s schools curriculum has calculus as its focal point, Rebecca 

believed that both calculus and discrete mathematics should be in the school curriculum. As she 

expressed, 

Let’s be honest…how many high school students will really need calculus skills later in life? 

I am willing to bet that this number is significantly lower that the number of high school 

students who will someday need problem-solving skills and the ability to develop simple 

algorithms to make hard tasks easier. To me, this lead to the somewhat obvious conclusion: 

discrete math is at least as important as calculus…Calculus and discrete mathematics, in my 

opinion, both deserve a spot in today’s high school math curriculum. Whether or not all 

students should take either or both courses is debatable, but whether or not both courses 

should be offered is not. [HW6]  

Another issue that Rebecca raised about not having discrete mathematics in the schools 

related to the impact of state standard and testing on the curriculum. As she described, 
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The SOLs (Standards of Learning) have defined what is most important to teach and learn. 

Until discrete mathematics is a topic worthy of testing, it will not be a topic worthy of 

teaching. [HW1] 

It would probably be hard to get this course (discrete mathematics) approved by a lot of 

school systems, (because) there is not an SOL (Standards of Learning) that relates directly to 

discrete mathematics. [I2] 

Rebecca commented that during her student-teaching internship, discrete mathematics topics 

were not included in her classroom. She suggested that the option of incorporating discrete 

mathematics into other mathematics topics is limited by the textbooks used in the schools. As she 

commented, 

The textbook that I was using there didn’t have a lot of discrete math problems worked in, 

and I think that is because the textbook really was written for the SOL’s (Standards of 

Learnings), so it didn’t deal much with discrete math. [I2] 

The only thing that Rebecca remembers about discrete mathematics in her student teaching 

was the strategy that she used for grading homework, where the students became interested to 

find out when she would or would not grade the homework (the example is on the previous 

section). 

Other factors that Rebecca thinks that make difficult to integrate discrete mathematics in the 

classroom are: the teachers’ lack of knowledge of discrete mathematics, its being a new topic for 

some of the teachers, and the lack of materials or guidelines about how to teach discrete 

mathematics. As she described, 

I would feel probably, as an educator, the need to learn more about discrete math before I 

would feel comfortable teaching it, but that’s really because I haven’t… didn’t have the 

opportunity to learn it in high school, so it wouldn’t feel like I had guidelines. [I2] 

It is new and people don’t know enough about it (discrete mathematics) and that is always 

scary for anything new. [I2] 

Finally, she commented that one explanation for not having a discrete mathematics course in 

the school is because “discrete mathematics relates to other math and maybe they are hoping that 

parts of it will be integrated…but I don’t (think) that they really are.” [I2]. 

Summary. Rebecca considers discrete mathematics a significant mathematics topic that 

should be included in the school curriculum. She emphasized some of the benefits or advantages 

of teaching discrete mathematics in the school. For example, discrete mathematics promotes real 

world and problem solving, and it might change students’ attitudes toward mathematics.  
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Rebecca thinks that the factors that affect the integration of discrete mathematics in the 

schools are: the importance that calculus has in the schools, the state standards and testing, the 

teachers’ lack of knowledge of the topic, and the lack of materials and guidelines for teaching it. 
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Participant 3: Ann 

In this section, I present Ann’s perceptions about discrete mathematics and its integration 

into the secondary mathematics curriculum. The section is organized in two subsections: 

perceptions of discrete mathematics and reaction to integrating discrete mathematics in the 

secondary mathematics curriculum. The following Table 4.3.1 illustrate Ann’s views. 

Table 4.3. 1  

Ann's views about discrete mathematics and its integration into the schools 

Topics Ann’s views 

Perceptions of 

discrete mathematics 
• Discrete mathematics is a mathematics that deals with finite 

elements and is applicable to real world. 

 

• It includes topics such as matrices, graph theory, combinatorics, and 

permutations.  

 

• Discrete mathematics problems promote more problem solving, 

thinking, and discovery learning than other traditional mathematics 

topics.  

 

• Discrete mathematics problems are easier to visualize than other 

traditional mathematics topics. 

 

• Discrete mathematics problems are very accessible; a little 

background of mathematics is sufficient to solve the problems. 

  

• Discrete mathematics emphasizes and illustrates the PSSM process 

standards 

 

Reaction to the 

integration of 

discrete mathematics 

in the secondary 

mathematics 

curriculum 

• At the beginning of the MATH 4625 course, she did not see the need 

for teaching discrete mathematics in the schools. But later she 

appreciated the value of teaching discrete mathematics: 

 it helps students in problem solving and thinking skills,  

 it is applicable to real world, and  

 it gets students interest in learning mathematics. 

 

• Factor that affects the inclusion discrete mathematics in the schools: 

 State curriculum standards and testing 
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Perceptions of Discrete Mathematics 

This section illustrates Ann’s views about discrete mathematics. Her views are organized in 

two parts: conceptions of discrete mathematics and its comparison with other mathematics 

topics. At the end of this section, I summarize Ann’s views about discrete mathematics. 

Conceptions of Discrete Mathematics 

Unlike Julie and Rebecca, discrete mathematics was a new topic for Ann. She had never 

taken a discrete mathematics class before the MATH 4625 course. She expressed that she was 

nervous when she heard that discrete mathematics was one of the topics of the MATH 4625 

course. As she said, “I had no idea what it was because I haven’t had a course, so I was little 

hesitant about it” [I1].  

One of the things Ann noticed about discrete mathematics during the MATH 4625 course 

was its applicability with everyday life. As she expressed in several occasions, 

I feel one of the biggest benefits if that discrete math gives the students that may not have the 

interest or skills to succeed in higher math a class to take where applications of math can be 

seen. [HW1] 

Discrete math is a branch of math that has a lot of applications in real world. [I1] 

Moreover, she views discrete mathematics as mathematics that deals with finite elements, 

problem solving, and encouraging thinking process. As she expressed, 

Discrete mathematics is a branch of math that deals with finiteness and arrangement of 

objects. [M]  

Discrete math will be a branch of math that has a lot of applications in real world that we use 

for problem solving…you think outside the box than just plug in into a formula. [I1] 

In addition, Ann emphasized how discrete mathematics provides to students a different view of 

solving problems in mathematics. She views discrete mathematics problems as problems that 

challenging students with different solution methods. As she commented, 

It has to do with problem solving, come up with different ways to solve problems other than 

just telling one method and working through it. [I1] 

Discrete math helps students understand that there exists more than one way to work a 

problem and a problem can have multiples answers. [HW1] 

Discrete math allows students the freedom from formulas and sharpens problem solving 

skills. [HW1] 
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Unlike Julie and Rebecca, Ann’s description of the discrete problems that she selected from 

the list of mathematics problems (Appendix B1) was not depth. Her description of the discrete 

mathematics problems were based on the topics that she remembered doing it in the MATH 4625 

course. As she expressed, 

I remember discrete math that have permutations and combinations and matrix or euler 

circuits or anything like we did in discrete math (MATH 4625 course). [I1] 

Comparison of Discrete Mathematics and Other Mathematics Topics 

Ann connects discrete mathematics with real world situations and problem solving. 

According to Ann, these are the two main things that distinguish discrete mathematics from 

traditional mathematics topics. For her, it is easier to visualize discrete mathematics problems 

than other mathematics problems. Also, she emphasized that discrete mathematics lessons had 

the potential to involve more discovery learning than other mathematics topics. As she 

explained, 

Like calculus, you have to visualize it and that’s hard for them (students). I think in discrete 

mathematics is a little easier because if you are teaching how many paths from here to here, 

you can go in the hallway or draw pictures of your school to see how many paths are (there), 

or rearrange people and see how many different rearrangement s there are. So I think that it’s 

a lot easier for them to see discrete mathematics. [I1] 

I think that a discrete math lesson can be a lot more discovery learning than algebra… and 

with a lot of discrete math you can let them (students) explore and try to come up with 

things. [I2] 

Compared to other traditional mathematics course, Ann seems to view discrete mathematics 

as a more accessible area of mathematics. She commented several times that discrete 

mathematics could be a good option for students who do not have the ability to do algebra or 

calculus. As she expressed, 

I do think that such a course (discrete mathematics) should be available because some 

students may not have the ability to take algebra II or calculus course and they should be 

given another option. [S2] 

As other areas in the mathematics curriculum, Ann illustrated, in her lesson plans (Appendix 

E2), that discrete mathematics lessons incorporated the PSSM process standards. In particular the 

problem solving, communication and representation process standards. As she explained, 

This lesson (Euler circuit lesson) plan incorporates the process standards communication and 

representation. Students are encouraged to discuss and develop with their class and with their 
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partners the properties (of Euler circuits and paths). Students will represent Euler paths and 

circuits in different ways. All students will draw their own representation. [HW2] 

In this lesson (Critical path lesson) plan students are asked to problem solve by construction 

their own event, planning what tasks will be involve… Students must also communicate with 

each other… Students are encouraged to give suggestions and make changes to each other’s 

events. [HW4] 

Summary. Ann’s perception of discrete mathematics is closely related to real world 

application and problems solving. She sees discrete mathematics as mathematics that deals with 

finite elements that includes topics such as matrices, graph theory, combinatorics, and 

permutations. Moreover, she noticed that discrete mathematics problems encourage students’ 

thinking process.  

According to Ann, discrete mathematics involve more discovery learning than other 

mathematics topics which provide to students a different view of solving mathematics problems. 

Also, she expressed that discrete mathematics are easier to visualize than other mathematics 

topics. Moreover, she visualized a discrete mathematics course as more accessible mathematical 

content than traditional curricular areas, such as algebra or calculus. 

Finally, Ann noted that like other traditional mathematics courses, discrete mathematics 

incorporates the PSSM process standards.  

Reaction to Integrating Discrete Mathematics in the Secondary Mathematics Curriculum 

In this section, I illustrate Ann’s reaction to the integration of discrete mathematics in the 

curriculum. I describe her reaction by examining her view of the integration of discrete 

mathematics into the school mathematics curriculum and her thoughts about factors that might 

influence its integration into the school curriculum. At the end of this section, I summarize Ann’s 

views of integrating discrete mathematics in the schools.  

Discrete Mathematics in the School Curriculum 

Because Ann did not know about discrete mathematics before the MATH 4625 course, her 

views about discrete mathematics in the school changed during the course. Although she 

mentioned that discrete mathematics course would be a viable option for students who are not 

good at traditional mathematics, she expressed several times that there is no need for teaching 

discrete mathematics in the schools. As she expressed, 

I don’t necessarily feel that discrete math must be taught. I never had a discrete math course. 

[HW6] 
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I don’t think that students should have to take discrete mathematics because it is not 

necessary for some students to take this class in order to prepare them for their future. [S2] 

But she thinks that teaching discrete mathematics in the schools has some benefits. For example, 

she expressed that with discrete mathematics the students will more easily see the applications of 

mathematics to the real world. In addition, she thinks that it helps students in problem solving 

and thinking skills. The following Table 4.3.2 organizes her ideas. 

Table 4.3. 2  

Ann's views about the benefits of integrating discrete mathematics into the school curriculum 

 Ann’s comments 

It’s neat to them (students) to understand that math is more than just 

an equation or area volume or a graph that there is also others 

applications of it and map coloring is one of those. [I1] 

 

The most important aspect, especially to secondary curriculum, is the 

real world applications of discrete mathematics. Students can use 

discrete mathematics to model real world situations. [M]  

 

Applicable to real 

world 

Students are able to explore new areas of math and perhaps they will 

develop an interest in math through this “different” kind of 

mathematics. [HW1] 

(Discrete mathematics) helps with problem solving skills, [and] see 

math in real world. [S2] 

Problem solving 

(The students) have become very used to plugging things in with the 

standardized test that we know that they are unable to think of 

different ways to solve a problem… I think that with discrete 

mathematics they will learn how to problem-solve. [I1] 

 

(Discrete mathematics) is interesting and students have to think 

differently than they do when solving equations. [HW1] 

 

Thinking skills 

Kids learn to think outside of the math problem… I think with 

discrete math you have to think a little different when working on 

[problems]. [I1] 

 

 

 Moreover, she believes discrete mathematics should be in the school curriculum because it 

would give the student some confidence in their mathematics abilities and it might get them 
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interest in mathematics. In addition, she sees discrete mathematics as a perfect mathematics 

course for students that would not be able to take algebra or calculus. As she expressed, 

They (referring to her students) are not good in math, they are not interested in math and they 

just want to give up. I think they will do much better in discrete math because it’s hands on 

(and) the problems are not tedious… I think discrete math will be easier to some of them 

(students) and (it is) much interesting and maybe they (students) will get a new view of math. 

[I2] 

I do feel that discrete math should be offer in the math curriculum. This way the students 

who may not feel comfortable going on to algebra II or students who would like to take a 

math elective would have another option. [HW6] 

I do feel it should be an option to take a course in discrete math for students who may not 

want to take calculus or other higher classes. [M] 

Even though Ann acknowledges these benefits, she thinks that integrating discrete 

mathematics among the traditional mathematics courses is not a good option because “there are 

other aspects of the material that need to be taught instead in order for students to succeed in 

other math courses” [M].  Thus, she thinks that discrete mathematics would be better as an 

individual course as opposed to integrated among other mathematics topics. However, she 

mentioned that she would integrate the matrix activity from the MATH 4625 course (Appendix 

B1) into her algebra II class because the student “can see different ways to use it other than for 

system of equations” [I1]. Therefore, this illustrates how her experiences during the Math 4625 

course helped her to see the educational value of discrete mathematics and the possibility of 

integrating it into a regular mathematics classroom.  

Factors that Affect the Integration of Discrete Mathematics in the Schools 

Ann was very clear about the factors that affect the integration of discrete mathematics in the 

schools. The only factor she mentioned was the state standards and testing. As she commented 

on several occasions, 

It can be hard (to integrate discrete mathematics in the classroom) especially when you have 

these standards that you suppose to meet and until you meet all those you cannot really had a 

chance to vary much. [I1]. 

If it weren’t for the SOLs (Standard of Learning) some discrete math could be integrated in 

current math courses. [HW6] 

Moreover, Ann illustrated this concerns about the state standards in her discrete mathematics 

lessons. As she stated,  
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It would be difficult to incorporate Euler Paths and Circuits into a regular mathematics 

classroom. This is especially difficult with the structure teachers have had to implement in 

the classroom due the SOLs (Standards of Learning). [HW1] 

More specifically, she explained that because of the state standards and the standardized test 

the teachers are forced to teach the content that is tested. Therefore, it is unlikely that teachers 

will incorporate discrete mathematics into their regular mathematics classrooms if discrete 

mathematics topics are not included in the standards. As she expressed, “Due to standardized 

testing, teachers are less apt to be able to teach discrete mathematics” [HW1] and “Due to the 

SOLs (Standards of Learning), ... teachers have been forced to teach what is on the test instead of 

focusing on teaching what will fully prepare students for success in the next level” [HW6].  

Moreover, the pressure of the state standards and testing is also reflected in Ann’s decision of 

incorporating the matrix activity in her classroom. As she commented, “ I want to use matrices 

with discrete mathematics… but I want to do that after their SOL test” [I2].  

Summary. Because of her lack of background in discrete mathematics, Ann’s initial views 

about the integration of discrete mathematic in the school were limited. At the beginning of the 

MATH 4625 course, she did not see the need for teaching discrete mathematics in the schools. 

But later during the course and during her teaching job, she expressed her appreciation for the 

value and the possibility of integrating discrete mathematics into the curriculum. She thinks that 

teaching discrete mathematics helps students in problem solving and thinking skills, and it might 

get students, in low mathematics achievement, interest in mathematics. Thus, the MATH 4625 

course not only gave her the tools and knowledge about discrete mathematics but it helps her to 

make it real in her mathematics classroom. 

Finally, Ann views the state curriculum standards as the only factor against integrating 

discrete mathematics in the school mathematics curriculum. She thinks that the state standards 

and testing have a big influence on when and how to teach discrete mathematics topics in the 

schools.  
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Participant 4: Meghann 

In this section, I describe Meghann’s views of discrete mathematics and its integration into 

the secondary mathematics curriculum. I organized her views into the following two main topics: 

perceptions of discrete mathematics and reaction to integrating discrete mathematics into the 

secondary curriculum. Table 4.4.1 summarizes Meghann’s views of discrete mathematics and its 

integration into the secondary mathematics curriculum.  

Table 4.4. 1  

Meghann's views of discrete mathematics and its integration into the schools 

Topics Meghann’s views 

Perception of discrete 

mathematics 
• Discrete mathematics is a mathematics that is applicable to real 

world situations that includes for example Euler paths/circuits, 

probability, matrices, and coloring algorithms (vertex-coloring).  

 

• Discrete mathematics problems promote thinking. 

 

• Discrete mathematics problems are more discovery and exploratory 

than other traditional mathematics  

 

• Discrete mathematics topics as other traditional mathematics topics 

addressed the PSSM process standards.   

 

• Some traditional mathematics topics could be explained using a 

discrete mathematics perspective.  

 

Integration of discrete 

mathematics into the 

secondary 

mathematics 

curriculum 

• Discrete mathematics should be in the schools because: 

 it enhances student’s problem solving and thinking skills 

  it is applicable to real world 

  it provides a way for students to get interest in math 

 

• Factors that affect the integration of discrete mathematics in the 

schools are: 

 The state curriculum standards and testing 

 PSSM vision of discrete mathematics 

 Teachers’ vision of discrete mathematics 
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Perception of Discrete Mathematics 

This section is organized into two parts: conceptions of discrete mathematics and comparison 

of discrete mathematics and other mathematics topics. These two parts illustrate Meghann’s 

views of discrete mathematics. At the end of this section, I provide a summary of Meghann’s 

views. 

Conceptions of Discrete Mathematics 

At the beginning of MATH 4625 course, Meghann expressed that she didn’t know about 

discrete mathematics until this class. However, later in the semester she pointed out that she had 

taken a graph theory course; initially, she hadn’t recognized graph theory as a discrete 

mathematics topic. This illustrates her lack of awareness of the topics included in discrete 

mathematics.  

Meghann’s view of discrete mathematics is closely related to real life. She noticed that 

discrete mathematics problems have many real world applications, which make it more fun for 

students. As she expressed, 

I think discrete math is fun and interesting because students can actually see themselves 

doing these activities out of the classroom. [S2] 

I think discrete mathematics is much more relevant than most math and it’s a way for the 

teachers to make math more fun and applicable to real life and a way to keep students 

involved in math…discrete math is more fun [and] so challenging. [I1] 

More specifically, Meghann defined discrete mathematics as “a set of mathematical concepts 

that are typically seen as outside the realm of ‘traditional mathematics’, yet has real-world 

relevance to almost every student. These concepts include Euler paths and circuits, trees, critical 

paths, matrices and coloring” [M]. 

According to Meghann, discrete mathematics problems require a lot of thinking skills and 

involve discovery learning. As she expressed, 

(Discrete mathematics) require a lot more thinking and a lot more devising a plan of how to 

approach these problems. [I1] 

Discrete math is a lot of discovery. [I2] 

I think that teaching (discrete mathematics shows) them (students) how to think, how to do 

things by themselves. [I2] 
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Comparison of Discrete Mathematics and other Mathematics Topics 

During the MATH 4625 course, Meghann identified several things that distinguish discrete 

mathematics from other mathematics topics. For example, she described discrete mathematics 

problems as more discovery-oriented than problems in other traditional mathematics courses. 

Consequently, it facilitates students thinking and problem solving skills. As she explained, 

(Discrete mathematics problems) lead to self-discovery and exploration where other subjects 

of math are very limited and lead to a regurgitation of formulas instead of self-discovery of 

the material. Discrete math opens up the other side of reasoning and creativity to make math 

less rigid and structured. [HW6] 

(Discrete mathematics problem) is more discovery learning than say something like the 

quadratic formula.  [I2] 

This distinction between discrete mathematics and other traditional mathematics course was 

reflected on Meghann’s selection of discrete mathematics problems for the list of mathematics 

problems (Appendix D2). She grouped all the mathematics problems as discrete mathematics 

problems based on the topic, and because the problems involved more thinking and exploration. 

As she described, 

I found these (discrete mathematics problems) as more non-conventional stuff (that) I never 

saw in algebra or geometry. They stood out with euler paths and circuits… a lot of 

probability and combinations and permutations… it require more thinking than say just 

algebra and geometry. [I1]  

I think discrete math is more like figuring stuff out and then coming out with a pattern where 

as algebra is like here is the pattern, figure it out… but discrete math you can say like the one 

with the houses… the electric one (discrete mathematics problem 10, Appendix D2), you 

don’t have to know anything about discrete math to say try that and see and then you came 

out with a pattern… I think it is just more intuitive that helps student actually discovery… 

(and) is better for developing minds. [I1] 

Moreover, Meghann believes that discrete mathematics has more applications to real world 

than other traditional mathematics. Because of the real world applications, Ann sees discrete 

mathematics as a way to get students interest in mathematics. As she commented, 

Discrete mathematics is much more relevant than most math and it’s a way to made math 

more fun and more applicable to real life and way to keep students involved in math. [I1] 

Like other traditional mathematics classes that incorporate the PSSM process standards, 

Meghann illustrated that her discrete mathematics lessons incorporate these standards too 

(Appendix E4). In particular, all of her discrete mathematics lessons encourage problem solving, 
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representation, connections, and reasoning and proof process standards. For example, in her 

Euler Circuit lesson (Appendix E4) lesson she described the use of problems solving, reasoning 

and proof, and connections standards. As she described, 

I was able to combine problem solving, reasoning and proof, and connections all in to the 

real life example. Problem solving is taking the appropriate steps to figure out the correct 

way to look at the problem and begin to solve it. The reasoning and proof standard comes in 

while actually working out the problem and trying to figure out the correct path to take. The 

connection standard is used by the real world example pf the paperboy making the correct 

route. You are connecting geometry with discrete mathematics. [HW2] 

Moreover, she saw a connection between some discrete mathematics topics and other 

traditional mathematics topics. For example in geometry, as she pointed out, “You are able to 

connect Euler circuits with geometry by defining shapes and showing the difference between 

regular shapes and defining Euler circuits more in geometrical sense such as sum of vertices” 

[HW2]. This illustrates her views that traditional mathematics topics could be taught using a 

discrete mathematics perspective. 

Summary. Meghann perceives discrete mathematics as mathematics that is applicable to real 

world situations, which helps students to get interest in mathematics. Some topics that she 

described as part of discrete mathematics are: paths/circuits (Euler), probability, matrices, 

coloring algorithms (vertex-coloring).  

According to Meghann, discrete mathematics problems are more discovery-oriented and 

exploratory than other traditional mathematics topics. Also, she noticed that discrete 

mathematics problems help students’ thinking skills.  

Moreover, she acknowledges that discrete mathematics also shares some similarities with 

other mathematics topics. She noticed that, like traditional mathematics topics, discrete 

mathematics topics addressed the PSSM process standards.  Moreover, she observed that some 

traditional mathematics topics could be explained using a discrete mathematics perspective.  

Reaction to Integrating Discrete Mathematics in the Secondary Mathematics Curriculum 

In this section, I present Meghann’s views about the integration of discrete mathematics in 

the secondary mathematics curriculum. Also, I describe her thoughts about the factors that affect 

the integration of discrete mathematics into the schools. At the end of this section, I summarize 

Meghann’s views of the integration of discrete mathematics into the schools curriculum. 
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Discrete Mathematics in the School Curriculum 

During the MATH 4625 course, Meghann gained a better sense of discrete mathematics.  

Specifically she commented, “I honestly didn’t know what [discrete mathematics] entailed until 

this class (MATH 4625), so now I understand what it is and why it is beneficial” [S2]. In 

particular, she remarked that discrete mathematics should be part of the secondary mathematics 

curriculum.  She commented that discrete mathematics should be in the schools because it is 

relevant to real world problems and therefore it keeps students interested in mathematics; and it 

promotes problem solving and enhances students’ thinking skills. Meghann thinks that discrete 

mathematics topics might change students’ views about mathematics. The following table 

organizes Meghann’s ideas of why discrete mathematics should be taught in the schools. 

Table 4.4. 2  

Meghann's views of the benefits of integrating discrete mathematics into the school curriculum 

 Meghann’s comments 

(Discrete mathematics) helps students see relevance to their own 

lives. [HW1] 

 

Discrete mathematics provides a way to keep students involved in 

math all while making it interesting and relevant to them. [M] 

Applicable to real 

world 

It shows the more fun side of math and how applicable it can be. [I2]  

 

(Discrete mathematics helps students) to be good problem solvers in 

life. [I2] 

 

Problem solving and 

thinking skills 

(Discrete mathematics) helps (students) strengthens their mental 

abilities. [I2] 

 

Attitude toward 

mathematics 

(Discrete mathematics) helps disprove students’ negative beliefs (in 

mathematics). [HW1] 

 

 

 In addition, Meghann believes that discrete mathematics should be offered in the schools 

because it is more relevant to real life situations than other higher mathematics classes such as 

calculus, and trigonometry. Thus students should have a discrete mathematics course option if 

they will not need mathematics in their future careers or education. Moreover, she commented 

that a discrete mathematics course should be an option for students who dislike mathematics. As 

she expressed, 
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Often students are forced to take higher-level math that is irrelevant and boring. Students 

should be allowed to take discrete mathematics instead of classes like calculus and 

trigonometry it they will not use these concepts in the future. [M] 

As an alternative for those kids who hate math… there should be discrete mathematics 

course. [I1] 

Although Meghann proposed to have an individual discrete mathematics course in the 

school, “(discrete mathematics) should be at least every high school (as) a separate course” [I1], 

she observed that it is possible to integrate discrete mathematics among other traditional classes 

as she illustrated in her discrete mathematics lessons (Appendix E4). For example, she 

expressed, 

If there can’t be a (discrete mathematics) class, I think you can add it… You can easily put 

(discrete mathematics problems) in geometry or algebra… For example, probability can put 

in algebra. [I1] 

I could fit discrete (mathematics) into both (algebra and geometry). I think probability can be 

discussed in algebra; you can discuss permutations and combinations in algebra and 

geometry as well. [I1] 

Factors that affect the integration of discrete mathematics in the schools 

Meghann thinks that discrete mathematics should be part of the secondary mathematics 

curriculum. She feels that discrete mathematics could be integrated into the curriculum as an 

individual course but also as among other traditional mathematics classes. Moreover, she 

believes that teachers could integrate as much discrete math as possible. However, she pointed 

out that if discrete mathematics topics are not in the state standards then teachers would not teach 

it or give the importance that it needs. She believes that because of the state standards, discrete 

mathematics is not taught in the schools. As she expressed several times,  

Personally I was never taught discrete math in high school. I went through the math as 

geometry, algebra with trigonometry, pre-calculus and calculus. (Discrete mathematics) was 

touched but was never a big importance because it was not going to be on the SOL 

(Standards of Learning) in Virginia. [HW6] 

I can probably put (discrete mathematics) in both (algebra and geometry) and have a 

successful lesson but because this stuff is not in the SOLs (Standards of Learning) usually 

you don’t see it in these classes. [I1] 

Meghann experienced the effects of the state standards in the classroom during her 

internship. She mentioned that discrete mathematics was not taught at all in her internship 
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school. She also mentioned skipping discrete mathematics topics because there were not in the 

state standards. As she expressed,  

I seen the effects of not doing the probability, skipping over it because it is not in the SOLs 

(Standards of Learning) and it affects your kids because they don’t see this other fun stuff 

and this other very interesting stuff that they can actually apply to real life. [I1] 

The only thing close would be probability and I was told they don’t do probability because 

that’s not in the SOLs (Standards of Learning)… the probability was in their textbook but 

they skip over it because it was not in the SOLs (Standards of Learning). [I2] 

Another factor that Meghann thinks might affect the integration of discrete mathematic into 

the schools is the vision that National Council of Teachers of Mathematics and teachers have 

about discrete mathematics. For example, she commented “a lot of people see discrete math as 

an addition and not as necessary” [I2]. This might influence the integration of it into the 

curriculum because teachers don’t see discrete mathematics as a complement to existing 

mathematics topics but as another area of mathematics that they need to teach. Also, she thinks 

that the changes between the 1989 and 2000 NCTM Standards might express to teachers that 

discrete mathematics is not an important topic to teach. As she expressed, 

NCTM has lessened the stress on learning discrete math as a subject by itself but has chosen 

to incorporate it more through the other subjects within the standards already. This de-

emphasis on discrete math is discouraging because discrete mathematics is a useful tool to 

have in the real world. The NCTM is so concerned with striving students to learn up to 

calculus that they are less concerned with mathematics that can be useful in other 

applications besides the classified mathematically intense jobs. This needs to be stopped and 

emphasis needs to be put back on the non-calculus mathematics. [HW6] 

Summary. Meghann thinks that discrete mathematics should be part of the secondary 

mathematics curriculum because it enhances students’ problem solving and thinking skills and 

because of its relevancy to the real world. Moreover, it provides a way for students to view 

mathematics differently and get interest in mathematics. Because of these, she believes that 

discrete mathematics should be an option for students who would not need mathematics in their 

future careers or education and for those who dislike mathematics.  

According to Meghann, the state curriculum standards, and the vision of the teachers and the 

PSSM document, are the factors that affect the integration of discrete mathematics in the schools. 

She believes that teachers would not teach topics that are not tested in the standardized test, and 

discrete mathematics is one of those topics.  
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CHAPTER V  

Cross-Participant Analysis  

The focus of the study is to identify and describe the perceptions of secondary preservice 

mathematics teachers’ concerning discrete mathematics. Furthermore, I examined preservice 

teachers’ perceptions about the integration of discrete mathematics into the secondary school 

curriculum. In this chapter, I analyze and compare the results of the four preservice mathematics 

teachers presented in Chapter IV.  

Chapter V is organized in two sections: (a) preservice teachers’ perceptions about discrete 

mathematics and (b) preservice teachers’ perceptions about the role of discrete mathematics in 

the school curriculum. In the first section, I identify three themes suggested by the analysis of the 

four preservice mathematics teachers: (1) discrete mathematics is meaningful to students; (2) 

discrete mathematics emphasizes processes (e.g. problem solving), and (3) discrete mathematics 

provides opportunities for innovative instruction. The last section describes preservice 

mathematics teachers’ concerns about integrating discrete mathematics into the school 

curriculum. 

Perceptions of Discrete Mathematics 

Defining discrete mathematics is a difficult task because it is “an inclusive term; it embraces 

several topics areas of mathematics” (Kenney, 1996, p. 52). Rather than giving an actual 

definition of discrete mathematics, it may be easier to describe what it does not entail and how it 

compares with other fields of mathematics. For example, Hart (1985) defines discrete 

mathematics as a mathematics that “deals with discrete objects and finite process as opposed to 

the infinite limits and continuous functions that are the mainstay of calculus and classical 

analysis” (p. 335). Monaghan and Orton’s (1994) definition describes it as a mathematics that 

“deals with countable sets such as the natural numbers, and the rational, while continuous 

mathematics is concerned with uncountable sets, such as real numbers” (p. 74). Both definitions 

highlight one of the most important elements of discrete mathematics, which is the use of 

countable numbers of elements. This makes discrete mathematics distinctive from other 

traditional mathematics in the school curriculum, such as calculus. Also, because discrete 

mathematics deals with finite numbers of objects, it is sometimes referred to as finite 

mathematics. Even though they appear similar, they are different (Bogart, 1991; Hart et al., 

1990). Hart points out that “topics such as graph theory and difference equations are not usually 
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found in finite mathematics, and discrete mathematics places more emphasis in algorithmic 

methods” (p. 68). Moreover, Bogart (1991) establishes that “finite mathematics courses 

concentrate on end-user topics such as linear programming, statistics, finance, and applications 

of probability, whereas discrete mathematics courses concentrate equally on future-use topics 

like equivalence relations, induction, recursion, analysis or algorithm, and the idea of proof” (p. 

82). 

Other mathematics and mathematics educators view discrete mathematics as an algorithmic 

process. For example, Dossey (1991) establishes that discrete mathematics is characterized “as 

the mathematics of finite situations that require the establishment of the existence of a solution, 

the number of possible alternative, or the identification of the best solution for a specified 

problem” (p. 3). Also Hart (1991) mentions that discrete mathematics is “concerned with 

designing, using, and analyzing algorithms that solve problems and develop theory” (p. 68) 

Twenty years ago, discrete mathematics was also referred to as decision math (Burghes, 

1985). This notion continues to be reflected in some recent definitions of mathematics,  

Discrete mathematics includes: functions and relations, matrix algebra, combinatorics and 

finite probability, graph theory, finite difference and recurrence relations, logic, mathematical 

induction, algorithmic thinking, Boolean algebra, the mathematical of social choice, liner 

programming, and number theory. Because of this diversity of topics, it is perhaps preferable 

to view discrete mathematics simple as the mathematics that is necessary for decision making 

in noncontinuous situations. (Kenney & Bezuszka, 1993, p. 676) 

Discrete mathematics is the branch of mathematics that deals with arrangements of discrete 

objects. It includes a wide variety of topics and techniques that arise in everyday life, such as 

how to find the best route from one city to another, where the objects are the cities arranged 

on a map. It also includes how to count the number of different combinations of toppings for 

pizzas, how best to schedule a list of task to be done, and how computers store and retrieve 

arrangements of information on a screen. Discrete mathematics is the mathematics used by 

decision-makers in our society, from workers in government to those in health care, 

transportation, and telecommunications. Its various applications help students see the 

relevance of mathematics in the real world. (Rosenstein, 1997) 

Clearly, defining discrete mathematics is a complex task. Some people prefer to point out what 

discrete mathematics does not entail. Others prefer to define discrete mathematics by its 

contents, by given problem samples, or by mentioning its applications within other fields. All the 

definitions above illustrate different perspectives about discrete mathematics. Some of them see 

discrete mathematics as the mathematics of making decisions (Kenney & Bezuszka, 1993; 
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Rosenstein, 1997), as an algorithmic process (Dossey, 1991; Hart et al., 1990), or as a branch of 

mathematics in a countable set (Hart, 1985; Monaghan & Orton, 1994). 

Preservice Teachers’ Perceptions 

The difficulty of defining discrete mathematics is reflected in the four preservice 

mathematics teachers. When asked to define discrete mathematics, the preservice teachers 

identified some of its topics and described its characteristics. It is important to note that the 

participants in this study describe discrete mathematics from the perspective of their future 

teaching. As they defined, 

Julie:  Discrete mathematics is a branch is mathematics that is useful in real-world 

applications such as project management, networks, coloring maps, and 

scheduling. It uses matrices, digraphs, and seems very different from “normal” 

math classes like algebra, geometry, and calculus. [M] 

Rebecca: Discrete mathematics or finite mathematics is math that deals with real-world 

problems. Subcategories include combinatorics, graph theory, coding theory, 

and more. Algorithms are often used to solve discrete math problems because 

students are encourage to solve them efficiently. [M] 

Ann: Discrete mathematics is a branch of math that deals with finiteness and 

arrangement of distinct objects. This includes, but is not limit to matrices, graph 

theory, combinations and permutations, and developing algorithms. Perhaps the 

most important aspect (especially to secondary curriculum) is the real world 

applications of discrete math. Students can use discrete mathematics to model 

real world situations. Then can develop various methods to solve the problem, 

explore these methods, and develop algorithm. [M] 

Meghann: Discrete is a set of mathematical concepts that are typically seen as outside the 

realm of “traditional mathematics”, yet has real-world relevance to almost every 

student. These concepts include Euler paths and circuits, trees, critical path, 

matrices, and coloring. [M] 

Moreover, Rebecca suggested that discrete mathematics is closely related to problem solving. 

Ann and Meghann expressed that discrete mathematics encourages discovery and exploratory 

learning. 

Based on the four preservice mathematics teachers’ characterizations of discrete mathematics 

presented in Chapter IV, I identified three major themes:  

1. Discrete mathematics is meaningful to students. 

2. Discrete mathematics emphasizes processes. 

3. Discrete mathematics provides opportunity for innovative instruction. 
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These themes are concurrent with the literature about the importance of teaching and learning 

mathematics in the school curriculum. For example, DeBellis and Rosenstein (2004) wrote that 

“discrete mathematics is a vehicle for giving the teachers a new way to think about traditional 

mathematics topics and new strategy for engaging their students in the study of mathematics… 

Discrete mathematics offers a ‘new start’ for teachers and a ‘new start’ for students” (p. 48)  

1. Discrete mathematics is meaningful to students 

Real world applications. A question frequently asked by students in a mathematics classroom 

is “When are we going to use this?” Many students lose interest or motivation in mathematics 

when the teacher neglects to make traditional mathematics topics relevant. However, discrete 

mathematics allows teachers and students to see the applications of mathematics in the real world 

(DeBellis & Rosenstein, 2004).  

All four of the preservice mathematics teachers pointed out that discrete mathematics is 

broadly useful in real life situations and in other fields. Consider the following examples of 

statements made by each participant:  

Julie:  (Discrete mathematics) has so many useful real-life applications (such as) 

networks, computer programming, etc. [S1] 

Rebecca: Discrete mathematics is a very important part of mathematics that could help 

students learn about real-world problem solving. [S2] 

Ann: Discrete mathematics is a branch of math that has a lot of applications to real 

world. [I1] 

Meghann: (Discrete mathematics) helps students see relevance to their own lives. [HW1] 

I think discrete mathematics is much more relevant than most math. [I1] 

 Julie recognized the value of mathematics in real life situations when working on discrete 

mathematics problems during the MATH 4625 course. As she expressed, “ The scheduling 

(problem) was neat too because I have never thought about how you could use math to do this 

type of thing” [I2].  

In addition, all four preservice mathematics teachers communicated that discrete 

mathematics is more relevant to real life than other mathematics topics. For example, Rebecca 

expressed that “statistics and probability come up more in real life than derivatives do” [I1]. 

Also, Ann suggested that it is easier for students to visualize problems in discrete mathematics 

than other mathematics because of its real world applications. As she expressed, “Like calculus, 
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you have to visualize it and that’s hard for them students). I think in discrete mathematics it is a 

little easier because if you are teaching how many paths from here to here, you can go in the 

hallway or draw pictures to see how many paths are (there)” [I1].  

The participants expressed that because of the real world applications of discrete 

mathematics, students will enjoy learning discrete mathematics and will have a positive view 

toward mathematics. For example, as Meghann commented, “Discrete mathematics provides a 

way to keep students involved in math all the while making it interesting and relevant to them” 

[M] and “helps disprove students’ negative belief (in mathematics)” [HW1]. Moreover, Rebecca 

suggested that student would enjoy more discrete mathematics than other traditional mathematics 

topics, “students would like discrete mathematics more than calculus and algebra because it 

seems more relevant to real life” [S1]. 

Challenging and fun problems. An important aspect of teaching mathematics is maintaining 

students’ interest in the topic. One way to capture students’ attention and increase their 

participation in the classroom is by illustrating problems that are both interesting and 

challenging. Mathematics educators claim that discrete mathematics brings mathematics to life 

because its problems are interesting, challenging, and relevant to students (Hart et al., 1990; 

Kenney, 1996; Rosenstein et al., 1997). Moreover, discrete mathematics problems are very 

accessible to all types of students because there is not an extensive prerequisite; a little 

background in mathematics is sufficient to solve the problem, while still posing a challenge to 

the students (Rosenstein, 1997). 

All four preservice mathematics teachers expressed that discrete mathematics problems are 

challenging, interesting, and enjoyable to students and keep them involved in mathematics. For 

example, Meghann thinks that discrete mathematics “is a way for teachers to make math more 

fun and applicable to real life and a way to keep students involved in math” [I1] and “the 

students can actually see themselves doing these activities out of the classroom” [S2]. The other 

preservice mathematics teachers made similar comments, for example:  

Julie:  It was fun when we looked at maps and walking paths and (looking) for the best 

place to park; that was pretty cool to think (and) the radio station problem was 

cool (too). [I2] 

Rebecca: (Discrete mathematics) is like a puzzle and games class. [I2] 
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Of the four preservice mathematics teachers, Rebecca was the only one that experienced 

student interest in a discrete mathematics problem during her student-teaching internship. In her 

geometry class, she decided to use an alternative strategy for checking homework. The strategy 

consisted of rolling two dice; if the two numbers rolled were even then she would check the 

homework. She was surprised by the extent to which this strategy seemed to capture her 

students’ attention and interest. As she expressed,  

I found that my students became very interested in how likely it was that I was going to 

check homework versus how likely it was that I wasn’t going to check homework, more 

excited than the geometry we will be going over that day and it was hard for me to remember 

sometimes that we were in the geometry class and that’s what I had to be teaching rather than 

to go off of this teachable moment when they were really interested in probability [I1].  

An important characteristic about discrete mathematics problems is it accessibility to all 

students (Hart et al., 1990; Rosenstein, 1997) and therefore it gives students a new and enjoyable 

experience with mathematics (Kenney, 1996). In particular, Meghann commented, “discrete 

mathematics does not have as many prerequisite as other traditional math classes do” [HW6]. 

Moreover, Ann expressed, “students are able to explore new areas of math and perhaps they will 

develop an interest in math through this ‘different’ kind of mathematics. [HW1]. 

2. Discrete mathematics emphasizes processes 

Problem solving and mathematical thinking. The PSSM (NCTM, 2000) document stated, the 

level of mathematical thinking and problem solving needed in the workplace has increased 

dramatically (p. 4).  Thus, it is important that teachers use problem solving and thinking 

processes in their instructional practices, not only for strengthening these students’ skills but to 

garner a better understanding of the subject. Some mathematics educators believe that discrete 

mathematics is an excellent tool for improving thinking and problem solving skills (Burghes, 

1985; Hart et al., 1990; Kenney & Hirsch, 1991; Rosenstein et al., 1997). 

One of the four preservice mathematics teachers, Rebecca, indicated that she saw a strong 

connection between discrete mathematics and problem solving. In fact, she argued that this 

characteristic is what makes discrete mathematics distinctive yet closely integrated into other 

mathematics. As she commented, “When you start to incorporate problem solving and less 

formula and more thinking, it starts to blur the line between discrete math and other 

(mathematics) topics” [I1]. Rebecca viewed discrete mathematics as an excellent way to develop 

problem-solving skills and to develop reasoning skills. She expressed that “learning more of this 
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(discrete mathematics) in high school would have prepared me more for the logical reasoning 

skills (that) I would need in college” [S1]. 

Similarly, the other preservice mathematics teachers expressed that discrete mathematics 

helps students to become better problem solvers and to develop better thinking skills. Ann 

suggested that discrete mathematics illustrates a different way for solving mathematics problems, 

“you think outside the box other than just plug it into a formula” [I1] and discrete mathematics 

“allows the students the freedom from formulas and sharpens problem solving skills” [HW1]. 

Moreover, Meghann claimed that with discrete mathematics, students are challenged to think 

more than in other traditional mathematics topics. As she expressed, discrete mathematics 

problems “require more thinking than algebra and geometry” and are “more figuring out stuff 

and then coming up with a pattern whereas algebra is like, ‘here is the pattern, figure it out’” 

[I1]. Similarly, Julie indicated that discrete mathematics helps students to become better 

mathematical thinkers, stating that “it teaches a good way of thinking” [I1]. 

PSSM Process Standards. The five process standards in the PSSM (NCTM, 2000) document 

include problem solving, reasoning and proof, connections, communication, and representation. 

This document promotes the use of these processes in order for student to learn and understand 

mathematics in an effective way. Kenny and Bezuszka (1993) stated that discrete mathematics 

can be used to illustrate and emphasize the PSSM process standards. For example, a recent study 

by Wilson and Rivera-Marrero (2004) described and analyzed a graph theory activity, a discrete 

mathematics topic which incorporates the PSSM process standards.  

During the mathematics course for secondary teachers [MATH 4625], the four preservice 

mathematics teachers had the opportunity to develop lesson plans in discrete mathematics where 

they should emphasize the PSSM process standards.  All of them were able to illustrate some of 

the process standards included in their discrete mathematics lesson plans. Julie, in particular, felt 

that it was easy to incorporate the process standards into discrete mathematics topics: “It was 

pretty easy to relate them (discrete mathematics topics) to the NCTM standards” [I1] and “like 

algebra, geometry, trigonometry and calculus, discrete math also emphasizes problem solving, 

reasoning and proof” [S2]. In both Ann and Rebecca’s discrete mathematics lesson plans, they 

illustrated the integration of problem solving, communication, and representation process 

standards in their lessons. In addition to these, Meghann illustrated the reasoning and proof 

process standard in her lesson plans. This gives further justification for teaching discrete 
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mathematics in the school mathematics curriculum. The following examples illustrates each 

participant reflection about the integration of the PSSM process standards in their discrete 

mathematics lesson plans or other discrete mathematics activities:  

Julie:  The problem solving (standard) is incorporated (into the coloring map activity) 

because students will build new mathematical knowledge through problem 

solving, ex. 4-color theorem. The representation standard is incorporated 

because the students are using the representation of map to model and interpret 

physical and mathematical phenomena. [HW3] 

Rebecca: The online coloring map activity is great example of a lesson which asks 

students to become problem solvers… Communication skills and reasoning and 

proof will also be strengthened because students will be asked questions such as 

“it is possible for a map to require 5 colors?”… This lesson will touch the 

NCTM standard known as connection. Through map activities, students will 

connect math to geography and the world around. [HW3] 

Ann: This lesson (Euler Circuit Lesson) plan incorporates the process standards 

communication and representation. Students are encouraged to discuss and 

develop with their class and with their partners the properties (or Euler circuits 

and paths). Student will represent Euler paths and circuits in different ways. All 

students will draw their own representation. [HW2] 

Meghann: I was able to combine Problem Solving, Reasoning and Proof, and Connections 

all in to the real life problem (Euler Circuit Lesson). Problem solving is taking 

the appropriate steps to figure out the correct way to look at the problem and 

begin to solve it. The reasoning and proof standard comes in while actually 

working out the problem and trying to figure out the correct path to take. The 

connection standard is used by the real world example of the paperboy making 

the correct route. You are connecting geometry with discrete mathematics. 

[HW2] 

 

3. Discrete mathematics provides an opportunity for innovative instruction 

Rosenstein (1997) stated that discrete mathematics “offers an opportunity to revitalize school 

mathematics” (p. xxiii). These opportunities allow the teacher to focus on how mathematics is 

taught, and on giving new views about mathematics including how it is used (DeBellis & 

Rosenstein, 2004). For example, a high school teacher, Picker (1996), who participated in a 

discrete mathematics program, Leadership Program in Discrete Mathematics, expressed that 

learning and teaching discrete mathematics gave him an open and better view about mathematics 

and how it is used in the real world. Moreover, recent studies suggest that teachers are more 

willing to adopt innovative teaching strategies when considering graph theory than when 
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considering other traditional secondary mathematics topics (Wilson & Rivera-Marrero, 2004; 

Wilson & Spielman, 2003). 

DeBellis and Rosenstein (2004) pointed out that “it is not so much the content of discrete 

mathematics that makes it a vehicle for reforming mathematics instruction, but the opportunity 

that content offers to engage people in mathematical activity” (p. 49). Some examples of how the 

four preservice mathematics teachers expressed that discrete mathematics facilitates the use of 

innovative instruction include: 

- it provides different answers and solution methods,  

- its problems lead to classroom discussions, 

- it involves non-routine mathematical activity, 

- it promotes discovery learning, 

- its problems encourage exploration and investigatory approach. 

For example, Rebecca commented that discrete mathematics problems lead to a good discussion 

in the classroom. In addition, she suggested, “students who aren’t good with numbers finally 

have a chance to succeed and have fun in a math classroom” [HW1] and will have a “different 

opinion of math” [I2] but most importantly the students gain “self-confidence… (because) 

they’re learning that they can do math” [I2]. 

Also, Ann expressed that discrete mathematics gives students a different view of what they 

think mathematics entails: “It is neat to them (students) to understand that math is more than just 

an equation or area volume or a graph, that there are also other applications of it” [I1]. Also, she 

felt that discrete mathematics challenges the common views that students have of mathematics- 

that it can only have one right answer, it means memorizing formulas, and there is only one way 

to solve a given problem. As she expressed, “Discrete math helps students understand that there 

exists more than one way to work a problem and a problem can have multiples answers” [HW1]. 

These are the types of problems that Rebecca thinks promote good discussion in a classroom.  

Meghann suggested that discrete mathematics facilitates discovery, exploration, and 

investigation more than other traditional mathematics topics. As she commented, “Discrete 

mathematics opens up the other side of reasoning and creativity to make math less rigid and 

structured” [HW6] and “it is more discovery learning than say something like the quadratic 

formula” [I2]. 
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According to the participants in this study, discrete mathematics possesses qualities that may 

encourage teachers to use innovative instruction in the mathematics classroom. Further, because 

discrete mathematics is an unfamiliar area of mathematics for some teachers, they may be more 

inclined to experiment with group learning and problem solving when teaching discrete 

mathematics (Rosenstein, 1997).  

Summary. The four preservice mathematics teachers’ perceptions of discrete mathematics 

are: discrete mathematics is meaningful to students, discrete mathematics emphasizes processes, 

and discrete mathematics provides opportunity for innovative instructions. They indicated that 

discrete mathematics is meaningful to students because it has many applications to the real world 

and its problems are challenging, interesting, and accessible to all students. Moreover, they 

pointed out that discrete mathematics is more relevant to real life than other mathematics topics. 

Also, they claim that students became more involved and interested in mathematics, which in 

turn may change their attitude towards the subject.  

In addition, the participants expressed that discrete mathematics emphasizes processes. They 

suggested that discrete mathematics helps students to become better problem solvers and to 

develop better thinking skills. Moreover, they provided evidence, from their discrete 

mathematics lesson, that discrete mathematics topics illustrate and emphasize the PSSM process 

standards (problem solving, reasoning and proof, communication, connection, and 

representation). 

Finally, the four preservice mathematics teachers expressed that discrete mathematics 

provides opportunity to innovative instruction. Some samples of how discrete mathematics 

facilitates the use of innovative instruction that they expressed include: it provides different 

answers and solution methods, its problems lead to classroom discussions, it involves nonroutine 

mathematical activity, it promotes discovery learning, its problems encourage exploration and 

investigatory approach. 

Discrete Mathematics in the School Curriculum  

Many mathematicians and mathematics educators have argued for the inclusion of discrete 

mathematics in the secondary curriculum (DeBellis & Rosenstein, 2004; Hart, 1991; Kenney & 

Hirsch, 1991) partly because of its applications to the real world.  Rosenstein (1997) expressed 

that discrete mathematics is applicable (provides different ways to represent real world 

problems), accessible (basic mathematics such as arithmetic are sufficient in order to solve 
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discrete mathematics problems), attractive (discrete mathematics problems catch students’ 

attention and lend themselves to discovery and exploration) and appropriate (discrete 

mathematics is helpful to students that are accustomed to success in mathematics and for those 

who may struggle). Moreover, he argued that discrete mathematics offers a “new start for 

students” and “ a vehicle for giving teachers new way to think traditional mathematics topics and 

a new strategy for engaging students in the study of mathematics” (DeBellis & Rosenstein, 

2004).  

Others have stated that discrete mathematics affords students the opportunity to participate 

actively in the mathematics process and the experience of enjoyment in mathematics (Dossey, 

1991; Hart, 1991; Holliday, 1991; Kenney & Bezuszka, 1993). Moreover, discrete mathematics 

improve problem solving, thinking skills (Gardiner, 1991; Hart, 1991; Hersberger, Frederick, & 

Lipmar, 1991; Kenney & Hirsch, 1991) and illustrates and emphasizes the PSSM (NCTM, 2000) 

process standards (Kenney & Bezuszka, 1993; Wilson & Rivera-Marrero, 2004).  In addition, 

studies provide evidence that discrete mathematics provides teachers with opportunity to adopt a 

positive disposition about innovative teaching strategies (Wilson & Rivera-Marrero, 2004; 

Wilson & Spielman, 2003). Some goals that have been advocated as reasons for teaching discrete 

mathematics are: 

- to introduce proofs and abstraction, 

- to introduce algorithms and recursion, 

- to emphasize applications, 

- to introduce modeling, 

- to introduce operations research, 

- to entice more students into a mathematical sciences major, 

- to introduce computers into school mathematics, 

- to give students something fresh and relevant to them, 

- to give students a chance to be creative and do research, 

- to introduce important, active areas of mathematics, 

- to promote experimental mathematics, 

- to promote cooperative learning and other new classroom approaches, 

- to teach students to think (Maurer, 1997). 
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All four preservice mathematics teachers agree that discrete mathematics should be part of 

the school mathematics curriculum. Their reasons coincide with the arguments presented in the 

literature. For example, they claim that discrete mathematics should be integrated in the school 

mathematics curriculum because, 

- it has a lot of real world applications, 

- it improves problem solving and thinking skills, 

- it provides a different view about mathematics and how it can be used into real world,  

- it illustrates the PSSM process standards.  

Moreover, they were able to reflect on how to incorporate discrete mathematics topics into 

traditional mathematics topics currently in the mathematics curriculum. They noticed that it is 

possible to use discrete mathematics topics in other mathematics topics. For example, Julie 

expressed that reflecting on this and to find a way to do it showed her “ how easier is to integrate 

discrete mathematics topics into our lesson” [I1]. Rebecca pointed that discrete mathematics is 

not that disconnected from other mathematics topics, “the vertex edge graphs; we talked about 

the number of vertices that a graph will have. (This is) really closely related to geometry when 

you talk about different polygons. They’re really all more connected than you thought they were 

when you first started learning discrete math” [I1].  

However, the four preservice mathematics teachers expressed concerns about how to 

integrate discrete mathematics topics into the mathematics classroom. Most of these concerns 

developed or were observed during the participants’ student-teaching internships. They pointed 

out some factors that may affect the integration of discrete mathematics into the school 

mathematics curriculum include: 

- the state curriculum standards and testing, 

- the historical emphasizes that algebra and calculus have in the school mathematics 

curriculum, 

- the PSSM document views of discrete mathematics, 

- the teachers’ vision of discrete mathematics, 

- the lack of knowledge of discrete mathematics, 

- the lack of materials and guidelines for teaching discrete mathematics. 

Some of these same factors are mentioned in the other studies (Frykholm, 1996; Handal, 2003). 

Handal reported that there are several factors that have an effect on instructional practice, such as 
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“the pressure of examinations, administrative demands or policies, student’s and parent’s 

traditional expectations, the lack of resources, the nature of textbooks, students’ behavior, 

demands for covering the syllabus, [and] supervisor style” (p. 54). Frykholm (1996) studied 

preservice teachers in mathematics with interest on their pressure to teach like the NCTM (1989) 

Standards recommended, the content of their lessons, and the impact of cooperating teachers. 

One of his findings was that “cooperating teachers are the most significant influence in the 

philosophies and practices of student teachers” (p. 671).  

The four preservice mathematics teachers felt that the state curriculum standards and testing 

is the major factor that affects the inclusion of discrete mathematics in the school mathematics 

curriculum. As they expressed, 

Julie:  (The teachers at my school) are so focused on the SOLs (Standards of 

Learning). My cooperative teacher even told me at that school that they did not 

want you teaching something that is not a specific SOL. [I2] 

Rebecca: The SOLs have defined what is most important to teach and learn. Until discrete 

mathematics is a topic worthy of testing, it will not be a topic worthy of 

teaching. [HW1] 

Ann: If it weren’t for the SOLs some discrete math could be integrated in current 

math courses. [HW6] 

Due to the SOLs, … teachers have been forced to teach what is on the test 

instead of focusing on teaching what will fully prepare students for success in 

the next level. [HW6] 

Meghann: Because this stuff (discrete mathematics) is not in the SOLs usually you don’t 

see it in these (algebra and geometry) classes. [I1] 

In addition, Bailey (1997) found out that one concern against offering discrete mathematics 

in the school was that teachers “could not teach discrete mathematics because it was not 

recognized by the state as a legitimate mathematics course” (p. 315). Unquestionably, state 

curriculum standards and the standardized test have a big influence in determining the school 

education. 

In 1995, the Virginia Board of Education approved the integration of the Standards of 

Learning [SOL] into the schools. As stated in the Virginia Department of Education website, 

“These standards represent a broad consensus of what parents, classroom teachers, school 

administrators, academics, and business and community leaders believe schools should teach and 

students should learn” (http://www.pen.k12.va.us/VDOE/Superintendent/Sols/home.shtml). Like 
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the PSSM (NCTM, 2000), the mathematics standard of learning framework curriculum includes 

the process standards and the content process. In contrast, it contains a discrete mathematics 

standard for secondary level and for students who had passed Algebra II.  

In 1998, the official test based on the SOL was administrated into the schools. From grades 3 

to 8, the mathematics areas covered in the SOL test include number and number sense, 

computation and estimation, measurement and geometry, probability and statistics, patterns, 

functions and algebra. For secondary level the SOL test administrated are only Algebra I, 

Algebra II, and Geometry; no discrete mathematics topics are included in those tests. There is a 

document called, The Blueprint Mathematics Test, which is a guide to construct the test for each 

grade level. As stated in the document, it has various purposes: 

One, they serve as a guide to test developers as they write test questions and construct the 

SOL tests. Two, they serve as a guide to educators, parents, and students in that they show 

(a) the SOL covered by the test and which, if any, have been excluded; (b) which SOL are 

assigned to each reporting category; (c) the number of test items in each reporting category 

and on the total test; (d) general information about how the test questions were constructed; 

and (e) the materials that students are allowed to use while taking the test. (2003, p. 1) 

This suggests that teachers use this guide to create their lesson plans and to decide what 

mathematics topics they should be teaching in the classroom. All the preservice mathematics 

teachers in this study expressed some type of pressure regarding the topics that they need to 

cover in the classroom because of the SOL test by giving them no room for discrete mathematics 

topics. 

None of the four preservice mathematics teachers report that they integrated discrete 

mathematics topics into their lesson plans during their student-teaching internships. Meghann 

and Julie, in particular, felt that they had to follow their cooperative teachers ideas and 

directions. For example, Julie commented that she was not allowed to teach a topic that was not 

in the state curriculum standard: “When I did histograms, I was going to explain the difference 

between bar graphs and histograms, but a graph isn’t in an SOL, so I wasn’t supposed to spend 

time on that” [I2]. Similarly, Meghann commented, “I have seen the effects of not doing the 

probability, skipping over it because it is not in the SOL and its affects the kids because they 

don’t see this other fun stuff and … interesting stuff that they can actually apply to real life” [I1]. 

On the contrary, Rebecca had the opportunity to use a discrete mathematics topic in her 

geometry class; however, it was an unplanned addition to her geometry lesson plan. She 

incorporated a strategy to check the students’ homework using probability (refer to Chapter 4 for 
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more details), and her students became excited about the probability problem. However, instead 

of pursuing this problem into her classroom, Rebecca felt the need to continue covering the 

geometry topics: “It was hard for me to remember sometimes that we were in the geometry class, 

and that’s what I had to be teaching rather than go off of this teachable moment when they were 

really interested in probability” [I1]. As a result she succumbed to the pressure of covering the 

syllabus and felt that she had no authority to change it.  

Unlike the others, Ann was a full-time teacher during her student-teaching internship, and 

had the “freedom” to create her own lesson plans and make her own decisions in the classroom 

(without the influence from a cooperating teacher). Even though she has an advantage over the 

others preservice mathematics teachers, she also felt the pressure of covering only the state 

curriculum topics. She commented that she was planning on using the matrix activity from the 

MATH 4625 course, but only after the students have taken the standardized test. “I want to use 

matrices with discrete mathematics… but I want to do that after their SOL test” [I2]; she feels 

the need to concentrate more on the topics that are covered by the test. Even though she though it 

was a useful activity for students, “they can see different ways to use (matrices) other than just 

for system of equations”.  

Textbooks are another factor that may affect the integration of discrete mathematics into the 

school curriculum. Rebecca claimed that because textbooks are written according to state 

curriculum standards, discrete mathematics is not included: “The textbook that I was using there 

didn’t have a lot of discrete math problems worked in, and I think that is because the textbook 

was written for the SOLs, so it didn’t deal much with discrete math” [I2]. But even if the 

textbooks included discrete mathematics topics, teachers might not teach it because they are not 

familiar with the topic, or simply because it is not a topic that is going to be tested. As Rebecca 

commented, “It (discrete mathematics) is new and people don’t know enough about it and that is 

always scary” [I2].  

In addition, Meghann communicated that the message that the PSSM (NCTM, 2000) 

document gives to teachers the impression that discrete mathematics is not an important topic to 

teach. She suggested that the elimination of discrete mathematics standard in the PSSM 

document was significant:  

“NCTM has lessened the stress on learning discrete math as a subject by itself but has chosen 

to incorporate it more through the other subjects within the standards already. This de-

emphasis on discrete math is discouraging because discrete mathematics is a useful tool to 
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have in the real world. The NCTM is so concerned with driving students to learn up to 

calculus that they are less concerned with mathematics that can be useful in other 

applications besides the classified mathematically intense jobs. This needs to be stopped and 

emphasis needs to be put back in the non-calculus mathematics” [HW6].  

Moreover, Julie indicated that the curriculum has not given discrete mathematics the 

importance it deserves because its emphasis is on other mathematics topics. As she commented, 

“right now, the curriculum seems so focused in algebra and calculus… I feel that discrete math is 

not given much importance in most curriculums” [S2].  

Changes in preservice believes about the integration of discrete mathematics in the school 

As I discussed in Chapter II, it is difficult to change teachers’ beliefs (Wilson & Goldenberg, 

1998). But some research reported changes in preservice teachers’ beliefs about mathematics 

after their experiences during a mathematics methods course (Hart, 2003; Wilkins & Brand, 

2004) or by working with innovative curriculum (Lloyd, 2000). It is important to observe 

changes in preservice teachers’ beliefs because these beliefs are perpetuated in the schools. 

In this study, Julie and Ann illustrated changes in their beliefs about the integration of 

discrete mathematics into the school curriculum. At the beginning of the MATH 4625 course, 

Julie commented that teaching discrete mathematics is not essential despite her perceptions of its 

benefits. But during the MATH 4625 course and during the interviews she expressed that it is 

important to have discrete mathematics in the school because it is in the real world. Ann believed 

that teaching discrete mathematics was not necessary because she did not have a discrete 

mathematics course when she was in school. At the end of the MATH 4625 course, she changed 

her believe and expressed that discrete mathematics should be part of the school curriculum. 

These changes in beliefs about the integration of discrete mathematics in the school were 

influenced by the innovative materials and activities used in the MATH 4625 course. For 

example, the MATH 4625 textbook, Contemporary Mathematics in Context: Course 1-Part A, 

has problems that encourage students to investigate and promote discussion. Also the discrete 

mathematics coursework help them to experience discrete mathematics and new mathematics 

ideas to be used in the classroom. Moreover, they reflected in their discrete lesson plans on how 

to integrate it into the school curriculum. Rebecca commented that because of this course and her 

student-teaching internship, she believed even more that discrete mathematics should integrated 

into the school curriculum. As she expressed, 
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I starting thinking about this (discrete mathematics in the school) when I took Applied 

Combinatorics and Graph Theory and like it so much and wonder why I never seeing it 

before and then I thought about it again when I took this class (MATH 4625) and saw your 

survey and sort of thinking why is not in the school and then after student teaching I think I 

believe it even more because there is some students who think they don’t like math because 

they don’t know all the formulas or there is some students who really may never get to 

calculus. [I1] 

Summary. The four preservice teachers expressed that discrete mathematics should be in the 

school mathematics curriculum because it has a lot of real world applications, improves problem 

solving and thinking skills, provides a different view about mathematics, and illustrates the 

PSSM process standards. Even though the PSSM (NCTM, 2000) advocates that discrete 

mathematics topics are integrated across the other standards, none of the four preservice 

mathematics teachers observed or taught any discrete mathematics topics during their student-

teaching internships.  

In addition, they supported the claim that there are certain factors that affect the inclusion of 

discrete mathematics in the mathematics classroom: the state curriculum and testing; the 

historical emphasizes that algebra and calculus have in the school mathematics curriculum; the 

PSSM views of discrete mathematics; the teachers’ views of discrete mathematics; the lack of 

knowledge of discrete mathematics; the lack of materials and guidelines for teaching discrete 

mathematics. 

Because of the innovative materials and activities used in the Mathematics for Secondary 

Teachers (MATH 4625) course, two of the preservice mathematics teachers, Julie and Ann, 

changed their beliefs about the integration of discrete mathematics in the school to one that 

positively agrees to integrate discrete mathematics. The course materials included discrete 

mathematics problems form the textbook, Contemporary Mathematics in Context: Course 1-Part 

A, discrete mathematics activities that encourages thinking and exploration, reflections from 

discrete mathematics articles and discrete mathematics lesson plans.
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CHAPTER VI 

Conclusions and Recommendations 

The purpose of this study is to describe preservice mathematics teachers’ perceptions about 

discrete mathematics and its integration into the school mathematics curriculum. The research 

questions that guided this study are: 

1. How do preservice secondary mathematics teachers perceive discrete mathematics? 

2. How do preservice secondary mathematics teachers react to the integration of discrete 

mathematics in the secondary mathematics curriculum? 

Four preservice mathematics teachers participated in the study (Julie, Rebecca, Ann, and 

Meghann). All of them were enrolled in a mathematics course, Mathematics for Secondary 

Teachers I [MATH 4625], in Fall 2005. During Spring 2005, they had secondary school 

placements for their student-teaching internship. During these periods of time, several sources of 

data were collected to gather rich information about each participant. The data included: surveys, 

coursework, and interviews. Chapter IV describes each participant’s perception of discrete 

mathematics and reaction of the integration of discrete mathematics in the school curriculum. 

Chapter V looks through all participants and discusses three major themes that emerge from the 

data: (1) discrete mathematics is meaningful to students; (2) discrete mathematics emphasizes 

processes; and (3) discrete mathematics provides opportunity for innovative instruction. In this 

chapter, I present conclusions derived from the findings of the four preservice mathematics 

teachers, and recommendations for future studies.   

Conclusions: Preservice Teachers’ Perceptions of Discrete Mathematics 

Participant 1: Julie 

Discrete mathematics is a branch is mathematics that is useful in real-world applications such 

as project management, networks, coloring maps, and scheduling. It uses matrices, digraphs, 

and seems very different from “normal” math classes like algebra, geometry and calculus.    

                                                                                 [Julie’s definition of discrete mathematics] 

Julie perceives discrete mathematics as closely related to real world applications. She 

expressed that this connection to life situations makes discrete mathematics problems more 

relevant and challenging for students than other traditional areas of mathematics. Moreover, Julie 

stated that discrete mathematics problems are an excellent vehicle to encourage student’s 

mathematical thinking. 
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According to Julie, discrete mathematics has some differences and similarities with 

traditional mathematics topics. She commented that traditional mathematics problems are very 

straightforward, always with an equation to find the answer, whereas discrete mathematics 

problems have different solution methods. In addition, Julie stated that, in comparison with other 

mathematics areas of study, discrete mathematics does not has a lot of mathematics prerequisites; 

only basic mathematics knowledge is needed to understand it. One common similarity that Julie 

noted was that, like other areas of the school mathematics curriculum, discrete mathematics 

lessons emphasize and illustrate the PSSM (NCTM, 2000) process standards (problem solving, 

reasoning and proof, communication, connections, and representation). 

Participant 2: Rebecca 

Discrete mathematics or finite mathematics is math that deals with real-world problems. 

Subcategories include combinatorics, graph theory, coding theory, and more. Algorithms are 

often used to solve discrete math problems because students are encouraged to solve them 

efficiently.                                                         [Rebecca’s definition of discrete mathematics] 

Rebecca perceived discrete mathematics as a branch of mathematics that has a lot of 

applications to real world. Moreover, she closely relates discrete mathematics with problem 

solving. Because of this, she believes that discrete mathematics encourages classroom discussion 

and exploration in a mathematics classroom.  

Rebecca distinguished discrete mathematics problems from other traditional mathematics 

problems. Compared to other traditional mathematics topics, she sees discrete mathematics as 

involving more problem solving, applying more to real world, promoting more thinking, and is 

more open to different methods for solving problems. Moreover, she claims that discrete 

mathematics problems capture students’ attention to a greater extent. In fact, she experienced this 

during her student teaching-internship (refer to Chapter IV for more details). 

In addition, Rebecca noticed that discrete mathematics and other traditional mathematics 

courses have some connections. For example, she observed that topics in traditional mathematics 

areas could be explained from a discrete mathematics perspective. Also, like other mathematics 

lessons, her discrete mathematics lessons emphasize and illustrate the PSSM (NCTM, 2000) 

process standards.  

Participant 3: Ann 

Discrete mathematics is a branch of math that deals with finiteness and arrangement of 

distinct objects. This includes, but is not limited to matrices, graph theory, combinations and 

permutations, and developing algorithms. Perhaps the most important aspect (especially to 
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secondary curriculum) is the real world applications of discrete math. Students can use 

discrete mathematics to model real world situations. Then can develop various methods to 

solve the problem, explore these methods, and develop algorithms. 

                                                                                  [Ann’s definition of discrete mathematics] 

Ann’s perception of discrete mathematics is closely related to real world applications. She 

noticed that discrete mathematics problems encourage problem-solving and students’ thinking 

processes. Moreover, she emphasized that discrete mathematics problems provide to students 

different views about solving mathematics problems. Discrete mathematics shows them that 

there are different ways to solve a problem and that a problem could have multiple answers. 

According to Ann, discrete mathematics involves more discovery learning than other 

mathematics topics because the students have to figure out how to solve the problem rather than 

being told the method. Also, she expressed that discrete mathematics problems are easier to 

visualize than other mathematics topics because its topics are applicable to life situations. 

Moreover, she sees a discrete mathematics course as more accessible mathematical content than 

traditional curricular areas, such as algebra or calculus. Furthermore, she commented that 

students who do not have the ability to do traditional mathematics topics could do discrete 

mathematics. 

Finally, Ann noted that, like other traditional mathematics courses, discrete mathematics 

lessons incorporate the PSSM (NCTM, 2000) process standards.  

Participant 4: Meghann 

Discrete is a set of mathematical concepts that are typically seen as outside the realm of 

“traditional mathematics”, yet has real-world relevance to almost every student. These 

concepts include Euler paths and circuits, trees, critical path, matrices, and coloring. 

                                                                         [Meghann’s definition of discrete mathematics] 

Meghann perceives discrete mathematics as mathematics that has a lot of applications to the 

real world. Because of this, she believes that discrete mathematics provides students with 

interesting topics that make them to get interested in mathematics.  

According to Meghann, discrete mathematics problems are more discovery-oriented and 

exploratory than other traditional mathematics topics. As she commented, discrete mathematics 

problems require more thinking skills to solve the problems. Therefore, she claims that working 

on discrete mathematics problems helps students’ thinking and problem solving skills.  

In addition, she acknowledged that discrete mathematics shares some similarities with other 

mathematics topics. She noticed that, like traditional mathematics topics, discrete mathematics 



 91 

lessons addressed the PSSM (NCTM, 2000) process standards.  Moreover, she observed that 

some traditional mathematics topics could be explained using a discrete mathematics 

perspective.  

Looking across the participants  

Based on the four preservice mathematics teachers’ perceptions about discrete mathematics, 

three major themes were identified. The preservice teachers believed that: (1) discrete 

mathematics is meaningful to students; (2) discrete mathematics emphasizes processes; and (2) 

discrete mathematics provides opportunities for innovative instruction. 

Discrete mathematics is meaningful to students. The four preservice mathematics teachers 

indicated that discrete mathematics is meaningful to students because it has many applications to 

the real world and its problems are challenging, interesting, and accessible to all students. 

Moreover, they pointed out that discrete mathematics is more relevant to real life than other 

mathematics topics. Also, they claimed that discrete mathematics can make students more 

involved and interested in mathematics, which in turn may change their attitude towards the 

subject. In particular, they commented that students who dislike math may enjoy discrete 

mathematics. 

Discrete mathematics emphasizes processes. The participants expressed that discrete 

mathematics emphasizes processes because it promotes problem solving, mathematical thinking 

and the PSSM (NCTM, 2000) process standards. They suggested that discrete mathematics helps 

students to become better problem solvers and to develop better thinking skills. Moreover, they 

illustrated in their discrete mathematics lessons, that discrete mathematics topics can be used to 

the PSSM process standards (problem solving, reasoning and proof, communication, connection, 

and representation). 

Discrete mathematics provides opportunities for innovative instruction. The four preservice 

mathematics teachers expressed that discrete mathematics provides opportunities to facilitate 

innovative instruction. Some examples of how they expressed how discrete mathematics 

facilitates the use of innovative instruction include: it provides different answers and solution 

methods, its problems lead to classroom discussions, it involves non-routine mathematical 

activity, it promotes discovery learning, and its problems encourage exploration and 

investigatory approach. Moreover, their discrete mathematics lessons emphasize experimentation 

and cooperating learning. 
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General conclusions 

As I discussed in Chapter V, defining discrete mathematics is a difficult task. Nowadays, 

there exists no official definition for discrete mathematics. All four preservice mathematics 

teachers provided their own definition of discrete mathematics. Notably, these definitions are 

articulated from the perspectives of their future teaching. Unfortunately, there are still 

mathematics educators who do not know about discrete mathematics. In fact, one of the 

preservice mathematics teachers, Ann, did not know about discrete mathematics until she took 

the mathematics course described in this study.  

During the process of learning discrete mathematics in the mathematics course, MATH 4625, 

the participants communicated their perceptions of discrete mathematics. They had personal 

experiences doing and learning discrete mathematics. These experiences likely contributed to the 

preservice teachers comments about how discrete mathematics strengthens problem solving and 

thinking skills and provides different view about mathematics.  

In addition, during the creation of discrete mathematics lesson, the participants illustrated 

how discrete mathematics topics can emphasized the PSSM process standards and they noted that 

discrete mathematics topics could be integrated into traditional areas of the mathematics 

curriculum, such as algebra and geometry. Moreover, the discrete lesson plans illustrate different 

ways that discrete mathematics topics could be integrated into the classroom (Appendix E). 

Thus, the four preservice mathematics teachers not only expressed but also experienced that 

discrete mathematics is meaningful for students, emphasizes processes, and provides opportunity 

for innovative instruction. Part of teacher education program goal is to help preservice teachers 

to develop innovative teaching techniques. This study reported that all the preservice teachers 

interviewed believe that discrete mathematics topics provide opportunities to develop innovative 

instruction. Thus, this is something that mathematics education programs should be taking into 

consideration. 

Conclusions: Discrete Mathematics in the Schools 

The four preservice teachers agree that discrete mathematics should be in the school 

mathematics curriculum. Some of the reasons that they expressed included: 

a. Discrete mathematics has a lot of real world applications. 

b. Discrete mathematics improves problem solving and thinking skills. 
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c. Discrete mathematics provides a different view about mathematics by illustrating non-

routine mathematical activities. 

d.  Discrete mathematics emphasizes and illustrates the PSSM process standards.  

Changes in beliefs 

As I discussed in Chapter V, two of the preservice mathematics teachers did not believe that 

it was necessary to include discrete mathematics in the school curriculum. But after taking the 

mathematics course, Mathematics for Secondary Teachers, the two preservice mathematics 

teachers’ beliefs changed it to one that positively agrees to have discrete mathematics in the 

school curriculum.  

This study illustrates that preservice teachers’ beliefs could change if we provide them the 

tools for that, and in this case the main tool was a mathematics course. The design of the 

mathematics course encouraged the student to rethink in their beliefs and to make adjustments. 

The mathematics course used innovative activities and an innovative textbook that includes 

topics in discrete mathematics and algebra that promotes exploration, discussion, and 

investigation. Also the instructor promoted non-traditional teaching techniques. It is important 

for preservice mathematics teachers to experience this type of mathematics course that make 

them rethink in their believe, and most of all that illustrate non-traditional teaching techniques 

because this is what they are going to perpetuate in their schools. The course work is on 

appendix B1. 

Factors that affect the integration of discrete mathematics in the school 

The PSSM (NCTM, 2000) claims to have integrated discrete mathematics topics across the 

other standards. However, none of the four preservice mathematics teachers observed or taught 

any discrete mathematics topics during their student-teaching internships. They pointed out 

certain factors that could impact the inclusion of discrete mathematics in the mathematics 

classroom. These factors include: 

a. The state curriculum and testing.  

b. The historical emphases that algebra and calculus have in the school mathematics 

curriculum.  

c. The National Council of Teachers of Mathematics (1989, 2000) views of discrete 

mathematics. 

d. The teachers’ views of discrete mathematics.  
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e. The lack of knowledge of discrete mathematics.  

f. The lack of materials and guidelines for teaching discrete mathematics.  

The major factor that the participants expressed was the state curriculum and testing. All of them 

felt some type of pressure about covering the state curriculum and testing during their student-

teaching internships. For example, Meghann commented that she had to skip topics, such as 

probability, because it was not going to be on the standardized test. Similarly, Julie’s cooperating 

teacher told her to not spend time in a particular topic because is not on the standardized test. 

Rebecca commented that discrete mathematics is not going to be taught unless it is a topic on the 

standardized test. Thus, it seems that teachers are teaching mathematics by the test and not by 

understanding. 

Also, Meghann brought out the concern that the message that the National Council of 

Teachers of Mathematics is sending to educators and administrators about discrete mathematics 

might be misinterpreted. The 1989 Standards document had a discrete mathematics standard and 

the new version, published in 2000, does not have it. She expressed that this change might 

suggest to educators and administrators that discrete mathematics is not an important topic to 

teach.  

Because the state curriculum and testing play an important role in the teaching process, the 

mathematics education program should provide courses in which the preservice teachers can deal 

with the tension of the state standards and testing. The preservice mathematics teachers should 

learn that they could still cover the standards by integrating other mathematics topics into the 

classroom, such as discrete mathematics. By giving preservice teachers courses like MATH 

4625, where they learn discrete mathematics or other non-traditional mathematics and see how 

they can use it in traditional mathematics classroom, it helps them to see the connection between 

different areas of mathematics. This might reduce the pressure to cover the standards step by 

step. 

Summary. The four preservice mathematics teachers think that discrete mathematics should 

be taught in the schools. They perceive that discrete mathematics facilitates the connection 

between mathematics and the real world, showing how it can be use to solve real life situations. 

Mathematics educators and mathematicians believe that discrete mathematics should be 

integrated into the school mathematics curriculum because it is very useful (DeBellis & 

Rosenstein, 2004; Glidden, 1990; Kenney & Hirsch, 1991; Maurer, 1997; Monaghan & Orton, 
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1994). For example, Monaghan and Orton state that discrete mathematics “enable the study of 

various kinds of realistic and relevant problems which are not encountered in more established 

curricula” (1994, p. 78).  

In addition, Picker’s (1996) article suggests that learning and teaching discrete mathematics 

changes his view about the subject as one that “had opened a wider view of mathematics to use 

and a greater understanding of the use of mathematics in the real world” 

(http://www.fi.uu.nl/en/Icme-8/WG13_10.html). This was also experienced by one of the four 

preservice mathematics teachers, Julie. She expressed that by working on discrete mathematics 

problems she realized the usefulness of mathematics to solve real world problems. Moreover, 

Ann recognized by learning discrete mathematics for the first time, the importance for teaching 

discrete mathematics in the schools. Thus, by improving the teachers’ views and understanding 

of mathematics, discrete mathematics may also affect the teachers’ instructional practices 

(Thompson, 1984, 1992). This in turn has potential to improve the students’ understanding of 

mathematics (Fennema & Franke, 1992).  

As educators we need to be aware that not all students are going to purse a job with an 

intense use of mathematics. Therefore we need to provide students with different alternatives in 

the mathematics curriculum, and above all the knowledge of how to apply mathematics in the 

real world. One way to do this is by including discrete mathematics into the school mathematics 

curriculum. 

Recommendations for Future Studies 

The findings of this study have applications for additional research in the area in teaching 

and learning discrete mathematics. The following recommendations emerge from the findings 

and are proposed by the researcher.  

1. Examine the mathematics education programs that future teachers complete.  

2. Examine teachers’ beliefs about teaching discrete mathematics in their traditional 

mathematics courses (e.g. Algebra, Geometry, Pre-Calculus). 

3. Examine teachers’ beliefs about ways of teaching discrete mathematics. 

4. Examine middle and high school students’ attitudes toward learning discrete 

mathematics. 

5. Examine the effects of learning discrete mathematics in middle and high school students’ 

mathematics skills and attitudes. 
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6. Examine the effects of teaching discrete mathematics in secondary teachers’ mathematics 

instruction and beliefs about mathematics. 

7. Conduct a study to describe how teachers integrate discrete mathematics into their 

traditional mathematics classes. 
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APPENDIX A1 

Participants’ Inform Consent Form: On-line Survey & Class-work 

Virginia Polytechnic Institute and State University 

INFORMED CONSENT FORM FOR PARTICIPANTS 

On-line Survey and Classwork 

 

Title of Project:  Preservice Teachers’ Beliefs about the Integration of Discrete Mathematics into the 

                              Secondary Curriculum 

 

Investigators:    Faculty Advisor: Gwendolyn Lloyd             Graduate Student: Olgamary Rivera-Marrero

I. Purpose of the Project 

The purpose of this project is to describe and identify 

preservice teachers’ beliefs about teaching and 

learning discrete mathematics in the secondary 

mathematics curriculum. 

 

II. Procedures 

Participants will complete an on-line survey and 

agree to have selected coursework from MATH 4625 

used in the study. Participation is optional and 

completed on a voluntary basis.  

Based on this participation, you may be invited to 

participate a more in-depth portion of the study 

involving 3 interviews. Participation in the more in-

depth portion of the study is also entirely voluntary.  

 

III. Risks & Benefits 

There are no more than minimal risks involved with 

participating in this project. Participants will 

contribute to the body of knowledge in this field. 

 

IV. Anonymity and Confidentiality 

Your responses to the online survey and your 

coursework responses will be kept confidential.  

Neither the participants' names nor any other personal 

identifier will be associated with the information 

supplied. Only team members directly involved in 

data analysis will have access to the data in this 

study.   

 

V. Compensation 

There is no compensation for participating in the 

project. There is no impact, positive or negative, on 

grades in MATH 4625 for participation in this 

course. 

 

VI. Freedom to Withdraw 

The participants are free to withdraw and have their 

data removed from the data corpus for this study at 

any time.  

 

VII. Informed Consent 

Participants will receive a copy of the consent form 

prior to participation and asked to indicate their 

agreement with the stated conditions. 

 

 

This research project has been approved, by the 

Institutional Review Board for Research Involving 

Human Subjects at Virginia Tech.  

------------------------------------------------------------------------------------------------------------------------------------------- 

 

IX. Participant’s Permission  

I have read and understand the Informed Consent Form for Participants and the conditions of this project.  I 

voluntary agree to participate in this project. I have had questions I have about the project answered.  I hereby 

acknowledge the above and give my voluntary consent to participate in this project. 

 

 

              

Signature      Date 

 

 

 

Should you have questions about the protection of human subjects in this research project, contact Dr. David Moore, 

IRB Chair, Research Compliance Office, 231-4991, moored@vt.edu 

 

Should you have any additional concerns about the research the interviewer is: Olgamary Rivera-Marrero,  

231-4171, oriveram@math.vt.edu  
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APPENDIX A2 

Participants’ Inform Consent Form: Interviews 
Virginia Polytechnic Institute and State University 

INFORMED CONSENT FORM FOR PARTICIPANTS 

Interviews 

 

Title of Project:  Preservice Teachers’ Beliefs about the Integration of Discrete Mathematics into the 

                              Secondary Curriculum 

Investigators:    Faculty Advisor: Gwendolyn Lloyd             Graduate Student: Olgamary Rivera-Marrero 

  

I. Purpose of the Project 

The purpose of this project is to describe and identify 

preservice teachers’ beliefs about teaching and 

learning discrete mathematics in the secondary 

mathematics curriculum. 

 

II. Procedures 

Four students from MATH 4625 will complete two 

interviews of  45-60 minutes duration.  The 

interviews will be audio taped and a verbatim 

transcript created. In most cases, these interviews will 

occur in the MATH 4625 classroom.  

 

III. Risks & Benefits 

There are no more than minimal risks involved in 

participating in this project.  Participants will 

contribute to the body of knowledge in this field. 

 

IV. Anonymity and Confidentiality 

Results will be kept confidential.  Neither the 

participants name nor any other personal identifier 

will be associated with the information you supply.  

A person who has been briefed about procedures for 

ensuring confidentiality will transcribe interviews. 

Personal identifiers, such as proper names, will be 

removed from interview transcripts.  

 

 

Transcripts will be identified and stored by a number 

code. Tapes and transcripts from the interviews will 

be kept in a secure place.  Only team members 

directly involved in data analysis will have access to 

interview transcripts.   

 

V. Compensation 

There is no compensation for participating in the 

project. There is no impact, positive or negative, on 

grades in MATH 4625 for participation in this 

course. 

 

VI. Freedom to Withdraw 

The participants are free to withdraw at any time. 

They may ask that the tape recorder be turned off at 

any time during the interviews. 

 

VII. Informed Consent 

Participants will receive a copy of the consent form 

prior to the interviews and will be asked to indicate 

their agreement with the stated conditions. 

 

This research project has been approved, by the 

Institutional Review Board for Research Involving 

Human Subjects at Virginia Tech. 

------------------------------------------------------------------------------------------------------------------------------------------- 

 

IX. Participant’s Permission  

I have read and understand the Informed Consent Form for Participants and the conditions of this project.  I 

voluntary agree to participate in this project. I have had questions I have about the project answered.  I hereby 

acknowledge the above and give my voluntary consent to participate in this project. 

 

 

              

Signature      Date 

 

 

Should you have questions about the protection of human subjects involving this project, contact Dr. David Moore, 

IRB Chair, Research Compliance Office, 231-4991, moored@vt.edu 

 

Should you have any additional concerns about the research the interviewer is: Olgamary Rivera-Marrero,  

231-4171, oriveram@math.vt.edu   
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IRB Approval Letter 
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APPENDIX B1 

Selected Course Assignments about Discrete Mathematics  

 

HW 2 - Topic A: Intro GT, Euler paths/circuits, Matrices & graphs 

Part C: Read the following article on Curriculum Reform in NYC High Schools: 

http://www.fi.uu.nl/en/Icme-8/WG13_10.html 

Briefly discuss the benefits of teaching discrete mathematics in a high school setting. Then, using 

the article as well as the NCTM Standards*, discuss the differences between discrete 

mathematics in Standards 1989 and Standards 2000. Discuss why you think these changes in the 

Standards were made.  

 

Part D: Create a short lesson plan that incorporates the ideas of Euler circuits and paths.  Discuss 

how your lesson incorporates at least two of the 2000 NCTM process Standards* (problem 

solving, reasoning and proof, communication, connections, representation) in a secondary 

mathematics classroom.  How could you incorporate a lesson about Euler circuits and paths into 

a regular mathematics course (like Algebra or Geometry)? 

 

HW 3 - Topic B: Map coloring & Vertex coloring 

Part D: Work through the Coloring Maps activity. Discuss how you might use this activity as the 

basis for a lesson that incorporates at least two of the 2000 NCTM process Standards* (problem 

solving, reasoning and proof, communication, connections, representation) in a secondary 

mathematics classroom. What might you change about this activity if you were going to use it in 

a regular mathematics course (like Algebra or Geometry)? 

 

HW 4 - Topic C: Critical Path 

Part D: Create a short lesson plan that incorporates the idea of critical paths.  Discuss how your 

lesson incorporates at least two of the 2000 NCTM process Standards* (problem solving, 

reasoning and proof, communication, connections, representation) in a secondary mathematics 

classroom.  How could you incorporate a lesson about critical paths into a regular mathematics 

course (like Algebra or Geometry)? 
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HW 5 - Topic D: Matrices & graphs 

Part C: Read Investigation 4 Properties of Matrices (pp. 41-45) in the packet from the 10th grade 

Contemporary Mathematics in Context textbook. 

(1) What is your opinion of this investigation (overall)? 

(2) Some teachers might argue that this investigation should have preceded the ones you worked 

on this week. What do you think? 

(3) The main ideas of the investigation are highlighted in the Checkpoint on p. 45. How 

important are these ideas for high school students? Explain your response. 

 

HW 6- Topic E: Minimal spanning trees, Distance matrix, Shortest path, Hamiltonian 

circuits 

Part D: Read the following article: 

Hart, Eric W. et al., "Teaching Discrete Mathematics in Grades 7-12," Mathematics Teacher 83, 

no. 5 (1990): 362-367 

Do you think the teaching of discrete mathematics belongs in a year-long high school course or 

would it be better as a mathematical topic integrated among already existing middle school and 

high school math courses? Why? Do you feel discrete math is an important topic to be covered in 

high school, and if so, would you feel comfortable teaching a discrete math course or discrete 

math topics? Why or why not? 
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APPENDIX B2 

On-line Survey 1 

 

Mathematics for Secondary Teachers On-line Survey I 

 

Demographic information 

1. Gender 

___ Female 

___ Male 

  

2. Educational Status 

___ Junior 

___ Senior 

___ Graduate Student 

___  In-service Teacher 

___  other: 

 

 3. Teaching Experiences 

___ No 

___ Yes,  how many years? and what level? 

 

Beliefs in Teaching Mathematics 

 

1. Consider the following analogies: A mathematics teacher is like a: 

___ New broadcaster 

___ Entertainer 

___ Doctor 

___ Coach 

___ Gardener 

___ Missionary 

___ Orchestra conductor 

___ Social worker 

___ Make your own: 

 

a. Chose the analogy that you believe best describe a mathematics teacher and explain your    

choice. 

b. Chose an analogy that you believe does NOT describe a mathematics teacher very well and 

explain your choice. 

 

2. Describe the characteristics of someone who is good at doing mathematics 

 

3. Describe yourself as a mathematics teacher and your teaching philosophy. 

 

Beliefs in Technology 

 

1. How do you feel about using technology (calculators and computers) in a math course? 

___ Very comfortable 

___ Comfortable 

___ Fairly uncomfortable 

___ Uncomfortable 
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2. Did you use any type of technology (calculators or computers) in your middle or high school 

math classes? 

___ No 

___ Yes 

Comments 

 

3. How often did the teacher use the technology? 

___ Every week 

___ 3-4 times a week 

___ 1-2 times a week 

___ Never 

 

4. How useful was technology in helping to understand the mathematics in your middle or high 

school math classes? 

___ Very useful 

___ Useful 

___ Not very useful 

___ Not useful at all 

Explain why. 

 

5. How do you feel about using technology as a tool for teaching mathematics? 

___ Very comfortable 

___ Comfortable 

___ Fairly uncomfortable 

___ Uncomfortable 

Comments 

 

6. Technology allows students to have a good understanding of mathematical concepts. 

___ Strongly Agree 

___ Agree 

___ Disagree 

___ Strongly Disagree 

Comments 

 

7. Technology facilitates teaching. 

___ Strongky Agree 

___ Agree 

___ Disagree 

___ Strongly Disagree 

Comments 

 

8. Technology allows students to explore and work more complex problems 

___ Strongly Agree 

___ Agree 

___ Disagree 

___ Strongly Disagree 

Comments 

 

9. As a future teacher, are you going to integrate technology in your math classes? 

___ No 

___ Yes 

Why? or Why not? 

 

10. Some people argue that technology such as computers or calculators should not be used in 

the process of teaching and learning mathematics because students become dependent on it. 

Another common belief is that the students should be able to use technology only after they 

master basic skills. What is your position on this issue? 
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Beliefs in Teaching Discrete Mathematics 

 

1. Have you ever taken a course in discrete mathematics? 

___ Yes, what you think about the course? and what you learn from it? 

___ No 

 

2. In 1989, Discrete Mathematics was one of the standards of the National Council of Teachers 

Matehematics Standards, but in 2000, this standard "disappeared" from the new edition of the 

standards. What is your reaction about this? 

 

3. Do you think discrete mathematics should be part of the mathematics secondary curriculum? 

Why or why not? 

 

4. To what extent do you think it is important to teach and learn discrete mathematics? 

30 responses   view this question  view all questions 

 

5.(a) As a STUDENT, what you think are the advantages or disadvantages of learning discrete 

mathematics? 

 

5.(b) As a FUTURE TEACHER, what you think are the advantages or disadvantages of teaching 

discrete mathematics? 
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APPENDIX C 

On-line Survey 2 

Discrete Mathematics Survey 

Completion of this survey is voluntary and will not impact your grade in MATH 4625. The 

information you provide here will be confidential - only the researcher (not your MATH 4625 

instructor) will have access to individual responses to the survey. 

 

Enter the participant number (This number can be found at the top of your Informed Consent 

form) 

 

Beliefs about Teaching Discrete Mathematics 

 

1. Do you think discrete mathematics should be part of the secondary mathematics curriculum? 

Why or why not? 

 

2. As a Student, what do you think are the advantages or disadvantages of learning discrete 

mathematics? 

 

3. As a Future Teacher, what do you think are the advantage or disadvantages of teaching 

discrete mathematics? 

 

4. How has MATH 4625 impacted your views about discrete mathematics (if at all)? Explain. 

 

5. If you have previously taken a course related to discrete mathematics, compare what you have 

been learning in MATH 4625 to your previous course. 

 

6. In MATH 4625, you have used sections from two textbook series: IMP (Pennant Fever) for 

permutations and combinations and CPMP/Contemporary Math in Context for graph theory. 

What are your thoughts about these textbooks? 

a. How helpful and effective are these books for (a) high school students and (b) future 

teachers? 

b. Was one book/series more useful than the other? 
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APPENDIX D1 

Interview 1 Protocol 

Interview 1: Based on the online survey and/or the selected homework 

Introductory Protocol 

 

To facilitate my note-taking, I would like to audio tape our conversation today. For your 

information, only researchers on the project will be privy to the tapes, which will be eventually 

destroyed after they are transcribed. Please sign the form to meet our human subject 

requirements. Essentially, this document states that: (1) all information will be held confidential, 

(2) your participation is voluntary and you may stop at any time if you feel uncomfortable, and 

(3) we do not intend to inflict any harm. Thank you for your agreeing to participate. 

 

I have planned this interview to last no longer than one hour. During this time, I have several 

questions that I would like to cover. If time begins to run short, it may be necessary to interrupt 

you in order to push ahead and complete this line of questioning. 

 

Introduction 

 

You have been selected to speak with me today because you have been identified as someone 

who has a great deal to share about discrete mathematics in the schools. My research project as a 

whole focuses on the preservice teachers’ perception about the integration of discrete 

mathematics in the secondary curriculum. My study does not aim to evaluate your techniques or 

experiences. Rather, I am trying to learn more about views of teaching and learning discrete 

mathematics. 
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Interview 1: Based on the online survey and/or the selected homework 

General Questions: 

 

1. Why did you decide to become a mathematics teacher? 

 

2. This is what you wrote on the survey about your mathematics teaching philosophy  
[Read the participants response] 

a. How do you feel about your teaching philosophy now?  

 
[If the participant shows some discrepancies in his/her answer, the following question will be asked] 

b. What might have brought about these changes in your mathematics philosophy? 

 

3. Here is a list of mathematics problems. Please sort the problems base on the following 

categories: Algebra, Discrete Mathematics, and Geometry. 

 
[If the discrete mathematics category has problems then the following question will be asked.] 

a. What makes these ones discrete math?  

 
[If there are no problems in the discrete mathematics category, then the following question will be asked.] 

a. What makes a math problem to be a discrete mathematics problem?  

  

4. Please select any three problems that you would like to solve. 

 
[If the participant selects discrete mathematics problems then the following question will be asked.] 

a. Why did you select that problem? 

 
[If the participant selects discrete mathematics problems then the following question will be asked.] 

a. Why didn’t you select a discrete mathematics problem? 

 

5. In your own words, how would you define discrete mathematics? 

 

6. What was your reaction when you found out that discrete mathematics was one of the topics 

of the MATH4625 course? 

 

7. How would you describe your experience learning discrete mathematics during the MATH 

4625 course? 

 

8. Should all students (k-12) take discrete mathematics? Why or why not? 

 
[If the participant answers ‘not all students’, then the following question will be asked] 

a. Which students do you think should take discrete mathematics? Why? 

 

9. Do you think discrete mathematics is different from other regular mathematics courses, such 

as algebra, geometry, calculus, etc? Please explain 

 
[If the participant answers ‘ are different’, then the following question will be asked] 

a. Could you please be specific and mention what are those differences? 
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10. During the MATH4625 course, you developed lesson plans on different discrete mathematics 

topics that incorporate the 2000 NCTM process Standards in the secondary curriculum.  Here 

are your lesson plans.   

 

a. How would you describe your experience doing this activity? 

 

b. What do you think was the educational value for this activity? 

 

11. In those lesson plans you were asked about how to incorporate them into a regular 

mathematics classroom, how would you describe your experience in that process? 

 

12. Your reaction about discrete mathematics being part or not being part of the secondary 

mathematics curriculum was [Read participant’s response] 

 

a. How do you feel about this now? Please explain.  

 

Closure 

 

We will now end of this set of interview questions. Your responses have been very useful in 

helping me understand your views about discrete mathematics in the secondary curriculum. 

 

Is there anything you would like to add about discrete mathematics? 
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APPENDIX D2 

Mathematics Problems from Interview 1  

Resources:  

1. Book: Discrete mathematics through applications   Pages: 88,209,220, 252, 287 

 Crisler, N., Fisher, P. & Froelich, G. (1999) Discrete mathematics through application. W. 

 H. Freeman; 

2. http://www.ship.edu/~deensl/DiscreteMath/flash/ch6/sec6_1/birthday.html 

3. Dossey, J., Otto, A., Spence, L., Eynden, C. (2002) Discrete Mathematics. Addison-Wesley  

    Educational Publishers, Inc.: Boston, MA 

 

 

Problem 1: C is the center of the circle and F is a point on the circle 

such that BCDF is a 2cm by 3cm rectangle. What is the area of the 

shaded region? (in cm2). 

 

 

 

 

Problem 2: Three math students and three science students are taking final exams. They must be 

seated at six desks so that no two math students are next to each other and no two sciences 

students are next to each other. 

a. In how many ways the students be seated if the desks are in a single row? 

b. What is the probability that a math student will occupy the first seat in the row? 

c. What is the probability that a math student will occupy the first seat and the last seat? 

d. What is the probability that a math student will occupy either the first seat or the last seat? 

 

Problem 3: It is possible to make square garden with 50 feet fencing? Explain 

Problem 4:  (a) If everyone in the class shook hands with everyone else, how many handshakes    

                           would there be? 

                     (b) At a party, everyone shook hands with everybody else. There were 66  

                           handshakes. How many people were at the party? 

 

Problem 5: Three- digit telephone area codes were introduced in 1947. At that time, the first 

digit could not be a 0 or 1, the second digit could be only a 0 or 1, and the third could be any 

digit except 0. 

(a) How many area codes were possible? 

(b) Because of shortage of area codes, beginning in 1995 any digit became a legal second digit. 

How many area codes were possible after 1995? 

 

Problem 6: The average of 10 students test score was 69. Three students scored 80, 60, and 40 

respectively. Three students scored 90 and two scored 50. The other two students received the 

same score. What were their scores? 
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6

5

5

8

8

9

11 

8

3

10 

Problem7: In a group of N people, what is the probability that two people will have the same 

birthday? 

 

Problem 8: The first number is four more than two times the second number. The sum of the 

two numbers is ninety-seven.  Find the numbers. 

 

Problem 9: In how many different ways can a teacher arrange 30 students in classroom with 30 

desks? 

 

Problem 10: Given three houses and three utility companies - say, gas, 

electric, and water. Can each utility be connected to each house without 

having any of the gas/water/electric lines/pipes pass over any other?  

 

 

 

Problem 11: Twelve sophomores line up for a fire drill. 

(a)  How many possible arrangements are there? 

(b)  How many arrangements have David and Steph  next to each other? 

 

Problem 12: The Federal Communications Commission (FCC) 

is in charge of assigning frequencies to radio so that broadcasts 

from one station do not interfere with broadcasts from other 

stations. Suppose the FCC needs to assign frequencies to eight 

stations. The following table shows which stations cannot share 

frequencies. Find the minimum number of frequencies needed by 

FCC. 

 

 

 

 

 

 

Problem 13: How many positive integers less than 2101 are divisible by at least one of the 

primes 2, 3, 5, or 7? 

 

Problem 14: Given a specific numeric difference between a number and its reciprocal, find the 

number. 

 

Problem 15: Two consecutive numbers have a sum of 91. What are the numbers? 

 

Problem 16: The computers in each office at your school need to be 

linked by cable. The following map shows the cost of each link in 

hundreds of dollars. What is the minimum cost of linking the 

five offices? 

 

 

Station     Cannot Share with 

A B, F, H 

B A, C, F, H 

C B, D, G 

D C, E, G 

E D 

F A, B, H 

G C, D 

H A, B, F 
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Problem 17: An equilateral triangle with each side equal x cm is inscribed in a circle. Find the 

radius r of the circle in terms of x. 

 

Problem 18: Among a group of 200 college students, 19 study French, 10 study German, and 28 

study Spanish. If 3 study both French and German, 8 study both French and Spanish, 4 study 

both German and Spanish, and 1 studies French, German and Spanish, how many of these 

students are not studying French, German, or Spanish? 

 

Problem 19: The length of a rectangle is four times as long as its width. If the area is 100 m
2
 

what is the length of the rectangle? 

 

Problem 20: What triangle with the given perimeter would have the largest area? 

 

Problem 21: Find the area of the largest rectangle that can be inscribed in a circle with a radius 

of 3. 
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APPENDIX D3 

Interview 2 Protocol 

Interview 2: Classroom experiences and future plans regarding DM in the curriculum 

 

1. Here is the list of mathematics problems from the first interview. Please select the problems 

that you would like to teach in the classroom. 

  
[If the participant selects more than one problem, the following questions will be asked] 

a. Please say the number of the problem or problems that you selected. 

 

b. Please explain why did you select that problem (or those problems)? 

  
 [If the participant does not select any problem] 

c. Could you please explain why you did not select a problem? 

 

2. One of the activities from your MATH 4625 course was map coloring (here is the activity), 

in which you needed to find out the minimum number of colors needed to paint part of the 

US map. What do you think the students will gain (if anything) by solving this type of 

problem? 

 

3. How do you feel about teaching discrete mathematics in the secondary classroom?  

 

4. As a future teacher, what do you think are the advantages of teaching discrete mathematics? 

If any. 

 

5. What do you think are the disadvantages of teaching discrete mathematics? If any. 

 

6. What do you think high school students would gain by learning discrete mathematics? 

 

7. During your student teaching internship, did you see any discrete mathematics problems 

integrated in the classes that you teach? 

 

a. If so, what was your experience teaching those problems to the students? 

 

i. How was the students’ reaction to those problems?  

 

b. If not, why do you think there were no discrete mathematics problems in your 

lessons’ activities or in the book? 

 

8. Here is the book you used to do DM in MATH 4625. 

a. Please look through the book and point out what problems you remember as being 

your most and least favorite DM problems?  

 

b. Would you consider adapting any of these problems for use in your classroom?  

i. If so, which ones? 

ii. Why do you feel these particular problems are useful? 
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9. Pretend you are a member of the Revising Mathematics Secondary Curriculum committee at 

your school. In one of the meetings, the issue of integrating DM in the secondary curriculum 

comes up. What would be your position regarding this issue? Why? 

 
[If the participant says discrete mathematics should be part of the curriculum, the following question will be asked] 

a. How would you propose integrating it? 

Closure 

 

We will now end of this set of interview questions. Your responses have been very useful in 

helping me understand your views about discrete mathematics in the secondary curriculum. 

 

Is there anything you would like to add about discrete mathematics? 
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APPENDIX E1 

Julie’s Discrete Mathematics Lesson Plans 
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APPENDIX E2 

Rebecca’s Discrete Mathematics Lesson Plans 
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APPENDIX E3 

Ann’s Discrete Mathematics Lesson Plans 
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APPENDIX E4 

Meghann’s Discrete Mathematics Lesson Plans 
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