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   For several years researchers have investigated how teachers’ beliefs 

impact a classroom. Equally important to consider when striving to improve 

education are the beliefs held by the students. College Algebra is an important 

class for many collegiate students, and gaining an insight into their beliefs about 

mathematics and desires for a mathematics classroom could prove to be essential 

in developing a class that benefits the students. This study focused on discovering 

desired classroom characteristics for College Algebra students and the connection 

between their mathematical beliefs and those classroom characteristics. Eleven 

College Algebra students were given a 60-item survey detailing their beliefs about 

mathematics. Following the survey, participants were interviewed and asked 

questions regarding their mathematical dispositions, past experiences, 

expectations, and ideal class. The results showed that a student’s belief about the 

source of knowledge as either a passive or active endeavor was most indicative of 

their definition of an ideal class. Students with survey results indicating a belief 

that learning mathematics should be a passive process described an ideal class 

centered on the teacher’s lecture. Participants found to believe learning math 

should be an active process were more likely to depict an ideal class involving 

student exploration and discovery. 
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College Algebra Students’ Beliefs About Mathematics 
and Mathematics Classes 

 

 

 

Introduction 
 

 

The primary goal of educational institutions is to educate their students; 

however, this task can be a challenge. Instructors and administrators attempt to 

incorporate curriculum and classroom norms that are conducive to student learning, but 

several different elements impact the way a mathematics classroom is designed. Two 

such factors are the dictates of the various “Standards” documents and the reform 

mathematical movement. Regardless of what influences a math class, beliefs, both 

those of instructors and students, are always present. For several years researchers 

have investigated how teachers’ beliefs impact a classroom. Equally important to 

consider when striving to improve education are the beliefs held by the students. 

 

Standards: 

 

One of many influences on high school mathematics classes are the various 

professional and governmental documents that specify “standards” for mathematics 

courses. Among the standards that impact K-12 classrooms are the National Council of 
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Teachers of Mathematics Principles and Standards (National Council of Teachers of 

Mathematics, 2000), the Common Core State Standards (National Governors 

Association Center for Best Practices & Council of Chief State School Officers, 2010), and 

State Standards. Both the Common Core State Standards for Mathematics and most 

State Standards, such as the Oregon Math Standards (Oregon Department of Education, 

2009), serve primarily as a list of content areas to be covered in K-12. 

 The NCTM Principles and Standards began in 1986 with the creation of the 

Commission on Standards for School Mathematics that was chaired by Thomas 

Romberg.  The NCTM president then selected 24 people to write the Standards in 1987 

(Schoenfeld, 2004). The resulting document included both content and values. 

According to the document, “Principles describe particular features of high-quality 

mathematics education. The Standards describe the mathematical content and 

processes that students should learn” (National Council of Teachers of Mathematics, 

2000, p. 11). 

Among the principles listed in the NCTM Standards are curriculum, teaching, and 

learning. Within the Learning Principle, the Standards state “students must learn 

mathematics with understanding” (National Council of Teachers of Mathematics, 2000, 

p. 20). Being able to reproduce the answer does not imply that a student has an 

understanding of the concepts. This idea is central to research on mathematics 

education. According to Hiebert & Carpenter (1992), “one of the most widely accepted 

ideas within the mathematics education community is the idea that students should 
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understand mathematics. The goal of many research and implementation efforts in 

mathematics education has been to promote learning and understanding” (p. 65). When 

deciding how to best educate students, their mathematical understanding is an 

important goal. 

Another aspect of the Learning Principle is that of developing knowledge. 

“Students must learn [by] actively building new knowledge from experience and prior 

knowledge” (National Council of Teachers of Mathematics, 2000, p. 20). The prior 

knowledge discussed in this section is more than what students have learned in previous 

classes. This suggests that teachers should be aware of the information students bring 

to a classroom, and that a student’s past experiences play a role in their mathematical 

understanding. “No teaching can be effective if it does not respond to students’ prior 

ideas” (National Research Council, 1989, p. 59). Understanding a student’s previous 

knowledge, experiences, and beliefs can be of great importance for designing a 

classroom that meets the needs of the students. 

On the collegiate level, different standards exist to structure college classes. A 

College Algebra class, in particular, could be designed to follow the Curriculum Renewal 

Across the First Two Years (CRAFTY) College Algebra Guidelines (Mathematical 

Association of America, 2007). Several content-focused goals are presented in this 

document. Along with the description of the material to be covered is a list of goals for 

the instructor. Of particular interest to this study are the ones that describe the class. 

The teacher is to “involve students in a meaningful and positive, intellectually engaging, 
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mathematical experience”, create “a classroom atmosphere that is conducive to 

exploratory learning, risk-taking, and perseverance”, and utilize “student-centered, 

activity-based instruction, including small group activities and projects” (Mathematical 

Association of America, 2007, p. 3). These goals, as well as the NCTM Standards, may 

not sound like a traditional math class. These reflect the reform movement in 

mathematics education, placing more emphasis on student-centered instruction 

focused on understanding important mathematical concepts. 

 

 

Reform: 

 

For this study “reform” is defined broadly as the current push for a change in the 

content and/or pedagogy of existing mathematics curriculum. One reason for this 

change effort is the belief that “much of the failure in school mathematics is due to a 

tradition of teaching that is inappropriate to the way most students learn” (National 

Research Council, 1989, p. 6). Another reason stems from the humanistic approach to 

psychology. The work of Abraham Maslow and Carl Rogers led to a branch of psychology 

that is “based on freedom, choice, personal growth, and the development of emotional 

and mental health” (Fenstermacher & Soltis, 2009, p. 31). This psychology had the 

impact on education of describing a class that fits reform. It suggested that a class would 

involve “learning that is filled with personal involvement; the whole person is in the 

learning event, rather than being a passive absorber of whatever the teacher dispenses” 
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(Fenstermacher & Soltis, 2009, p. 31). Similarly, the constructivist theory of knowledge 

has fueled reform. This theory argues that knowledge stems from a person’s 

experiences, and this philosophy impacted “first the structure and semantics of several 

languages and later cognitive psychology” (Steffe & Gale, 1995, p. 3). These reasons and 

mentalities have resulted in “a strong push for mathematics reform in the United 

States” (Jacobs, Yoshida, & Stigler, 1997, p. 7).  

 A “reform classroom” is considered to be the opposite of a “traditional 

classroom”. The goal of a reform classroom is to counteract the fact that “evidence from 

many sources shows that the least effective mode for mathematics learning is the one 

that prevails in most America’s classrooms: lecturing and listening… Mathematics 

continues to be primarily a passive activity” (National Research Council, 1989, p. 57). 

Instead of a class that is defined by its passivity, a reform classroom is active. In such a 

class, a student is to be engaged and active in problem solving rather than passively 

memorizing previously demonstrated methods (Boaler, 2008). Rather than the teacher 

serving as the keeper of mathematical knowledge, the teacher is there to guide students 

in their own discovery of mathematics. 

 In contrast, a “traditional classroom” functions on the assumption that “certain 

things are right or wrong; it is the responsibility of the teacher to say what is right and 

make sure the students learn it” (Schoenfeld, 2004, p. 271). The teacher and the content 

are central themes for such a class. The physical design of a traditional class is 

developed to put emphasis on the teacher’s knowledge. For example, a teacher will 
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lecture to a class of students quietly taking notes and practicing examples while sitting 

in desks in rows (Boaler, 2008). While advocates for a reform class desire active 

learning, the traditional class is passive. Students memorize techniques for problem 

solving and reproduce what has previously been demonstrated for them. 

 With evidence and studies demonstrating the problems with classes that have 

traditional tendencies, one might expect most classes to shift towards reform ideals. 

Despite an abundance of studies promoting reform, “a peek into randomly selected 

American classrooms has led to the conclusion that the reform movement in the United 

States [has] not led to a widespread change in mathematics instruction” (Philipp, 2007, 

p. 263). This lack of change in U.S. classes may be because of complications that arise 

when attempting to transition from a traditional class to a reform class. “The goal of 

reforming the learning and teaching of algebra at all levels, kindergarten through 

graduate school, is a major challenge, inasmuch as algebra learning and teaching have 

been going on in schools around the world for at least 4000 years” (Katz, 1997, p. 25). It 

would seem that not many changes in the presentation of mathematics have occurred 

in those 4,000 years. For example, “one finds… that a typical twentieth century 

elementary algebra text is not far different from the text of Euler” (Katz, 1997, p. 37). 

Changing the structure of something that has been in place for such an extensive time is 

challenging. To add to the difficulty, teachers are often expected to present material in a 

way they did not themselves learn. 
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 Another complication that has made a transition to reform instruction more 

challenging is the controversy behind it. In what has been deemed the “math wars”, 

opponents to the change have fought hard to keep the traditional structure to 

mathematics classes. “Traditionalists fear that reform-oriented, ‘standards-based’ 

curricula are superficial and undermine classical mathematical values” (Schoenfeld, 

2004, p. 253). Some of this opposition originates from parents. When parents are 

unable to understand or see the value in the mathematics their students are learning in 

class, some of them become concerned and seek outside help from legislators to 

eliminate the new practices (Schoenfeld, 2004). Whether due to parents’ concerns or 

difficulty in implementation, mathematics reform has not caught on as quickly as one 

might have imagined. 

 The issue of standards and reform are important on the collegiate level. This 

relevance is explained by the National Research Council (1989), which states: 

Undergraduate mathematics is the linchpin for revitalization of 

mathematics education.  Not only do all the sciences depend on strong 

undergraduate mathematics, but also all students who prepare to teach 

mathematics acquire attitudes about mathematics, styles of teaching, 

and knowledge of content from their undergraduate experience. No 

reform of mathematics education is possible unless it beings with 

revitalization of undergraduate mathematics in both curriculum and 

teaching style. (1989, p. 39) 

 The beliefs of students, parents, teachers, and administrators regarding what it 

means to learn and know mathematics have an impact on the success of implementing 

reform curricula. “If teachers feel uncomfortable with a curriculum… they will either shy 

away from it or bastardize it. If parents… do not recognize what is in the curriculum as 
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being of significant value, they will ultimately demand change” (Schoenfeld, 2004, p. 

257). For change to take place, beliefs should be understood. 

 

 

Beliefs: 

 

Beliefs are defined by Philipp (2007) as “psychologically held understandings, 

premises, or propositions about the world that are thought to be true” (p. 258). This 

broad definition is further explored by different research studies. According to Royster, 

Harris, & Schoeps (1999), beliefs are “largely cognitive in nature and developed over a 

relatively long period of time” (p. 318). This suggests that people do not innately have 

beliefs about mathematics. Beliefs are not natural human understandings about 

mathematics but rather something that can be influenced. Different factors such as 

schools, teachers, and parents impact what a student believes about mathematics. 

Further, a study done by Berkaliev & Kloosterman (2009) found that “beliefs in 

mathematics are more stable and do not change on a day to day basis” (p. 80). 

 Given that beliefs develop slowly over time and do not change quickly, one might 

wonder how they come to be. Several studies have found that beliefs are largely 

influenced by experience. Wheeler and Montgomery (2009) found that “student’s 

previous experience in instructional environments… were closely associated with 

beliefs” (p. 289), and regardless of the beliefs themselves, all the students in the study 

had beliefs based on past experience. Experience also impacts whether a person has a 
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positive or negative attitude towards math (Royster, Harris, & Schoeps, 1999). For 

example, “overall, males had more experience with mathematics and more positive 

disposition than females” (Royster, Harris, & Schoeps, 1999, p. 323). More broadly, the 

study done by Royster, Harris, & Schoeps (1999) confirmed that students with the 

highest level of experience had either distinctly positive or distinctly negative 

dispositions. Another example of experience relating to a set of beliefs was found by 

Schnick, Neale, Pugalee, & Cifarelli (2008). That study found that higher level students 

believed math was structured and active. 

 More relevant than where beliefs come from is their impact on a classroom. 

What one desires from mathematics teaching and learning is impacted by what one 

believes about mathematics (Thompson, 1992). Philipp (2007) described this 

connection, explaining that “the way one makes sense of his or her world not only 

defines that person for the world but also defines the world for that person” (p.257). 

For mathematics in particular, that means that the way a student views mathematics 

defines mathematics for that student. This could have both negative and positive 

effects. If the student has positive and accurate beliefs about mathematics, students 

could appreciate mathematics more. However, inconsistent or contradicted beliefs 

could lead to problems for a student. 

 One example of problems created by beliefs is provided by Mtetwa & Garofalo. 

“Often students’ difficulties with mathematical tasks can be directly attributable to 

unhealthy beliefs about the nature of mathematics… and such beliefs are not always 
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readily identified nor are they always readily overcome”(p.611). If a student’s challenges 

in math can be related back to his or her beliefs about mathematics, understanding 

students’ beliefs about mathematics and what they desire from a classroom could be 

considered essential elements in creating a positive learning environment for students. 

“For many students studying mathematics in school, the beliefs or feelings that they 

carry away about the subject are at least as important as the knowledge they learn of 

the subject.” (Philipp, 2007, p. 257). 

 Students’ beliefs about mathematics can impact how they feel towards a class 

and how much they learn. This ties back to the standards and reform. Given that a 

student has a strong belief about mathematics, if a class conflicts with his or her beliefs, 

cognitive dissonance will occur (Wheeler & Montgomery, 2009). For example, “student 

responses to a redesigned pre-collegiate remedial (i.e., developmental) mathematics 

course was extremely negative. Comments were particularly negative regarding the 

changing role of the instructor from lecturer to facilitator”(p.291). These students had a 

difficulty reconciling their beliefs with the design of the class.  

 The categorization of beliefs is not consistent among scholars. Wheeler & 

Montgomery (2009) distinguished skeptical learners, confident learners, and active 

learners. According to Wheeler & Montgomery (2009), active learners believed in 

working hard and using creativity. Skeptical learners strongly value a teacher, generally 

have negative experiences with past teachers, and frequently blame the teacher for 

problems they have. Confident learners, on the other hand, see themselves as good at 
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math and are confident in their abilities. Those three belief systems were compared to a 

different system developed to classify beliefs. Those categories included certainty of 

knowledge, structure of knowledge, source of knowledge, innate ability, and learning 

speed.  

Schnick et al. (2008) asked students to use metaphors to describe mathematics. 

The categories used to describe the metaphors include math as “an Interconnected 

Structure, a Hierarchical Structure, a Journey of Discovery, an Uncertain Journey, and a 

Tool” (p.329). Another classification of mathematical beliefs was determined by Ibrahim 

(1990). He described mathematics as “a creative, imaginative, growing, exploratory, and 

applicable subject”, “a fixed body of concepts and principles”, “a rigid and restricted 

subject which consists of fixed rules and steps one has to follow”, “an inflexible and 

unchanging subject”, and “a subject that cannot be entirely understood or proven” 

(pp.74-76).  

Most of these categorizations include the ideas of the structure of mathematics 

and the implementation of mathematics. For the structure of knowledge, math was 

described by these different belief systems as: ordered, hierarchical, growing, inflexible, 

and unable to be proved. The idea of the implementation of mathematics can be found 

in the descriptions of math as: active, passive, journey of discovery, creative, and 

imaginative. For the framework of this research, the belief system described by Ibrahim 

and the classifications mentioned by Wheeler & Montgomery were compared to 
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produce the belief categories of math as: absolute or changing, ordered or unordered, 

active or passive, and provable or unable to be proved.
1
 

Many factors impact curriculum, implementation, and achievement within a 

classroom. When parents, instructors, administrators, and university faculty make 

decisions about the design of a class, standards, reform, and beliefs all play a part. 

College Algebra is an important class for many collegiate students, and gaining an insight 

into their beliefs about mathematics and desires for a mathematics classroom could 

prove to be essential in developing a class that benefits the students. 

 

 

 

 

 

 

 

 

 

 

 

 
                                                           
1
 A further discussion of how those categories were determined can be found in the methods section 
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Method 
 

 

The goal of this research was to explore what a selected group of College Algebra 

students believe about the nature of mathematics, what they expect to experience in a 

mathematics class, and if they were to enroll in the “perfect math class,” how it would be 

structured. 

 

Participants: 

 

Eleven students, 18 years and older, who were enrolled during spring 2010 in 

Math 111, College Algebra, were involved in this study. Seven of the students were 

female and four were male. Of the students interviewed and surveyed, six had 

previously been enrolled in Math 111 in a previous term, and five students were taking 

Math 111 for the first time. Five of the participants had math-intensive majors (majors 

that require students to take at least through calculus), five participants had majors that 

required three or fewer math classes, and one participant was undecided. Table 1 lists 

the students by pseudonym, intended major, and Math 111 enrollment status. 
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Table 1: Participant Chart 

Pseudonym Major Math 111 Enrollment 

Status 

Samuel Jones Undecided Previously Enrolled 

Nora Wilson Computer Science Previously Enrolled 

Benjamin Brown New Media 

Communications 

Previously Enrolled 

Suzie Melon General Science Previously Enrolled 

Chet Anderson Sports Science First Time Enrolled 

JoJo Moore Political Science First Time Enrolled 

Karin Tuley New Media 

Communications 

Previously Enrolled 

Troy Matthews Nuclear Engineering First Time Enrolled 

Elliot Squire Interior Design First Time Enrolled 

Bob Gotama Business First Time Enrolled 

Mabel Carson Business and Computer 

Science 

Previously Enrolled 
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Procedures: 

 

All of the students in Math 111 attend one recitation every week. The researcher 

attended each of the Math 111 recitations in the second week of the course. During that 

class time, students were given recruitment fliers, and a sign-up sheet was passed 

around. All of the students who placed their name on the sign-up sheet received an 

email to determine whether they had previously taken Math 111. Thirteen students 

responded to the initial email. The researcher then emailed these students and asked if 

they wished to participate. Eleven of the thirteen agreed to participate. 

Appointment times were agreed upon by the research and each participant, and 

at the appointed time the participants met with the researcher. Each participant first 

completed a written survey and then participated in a 30-minute, audio-taped interview 

which the researcher later transcribed verbatim for use in the data analysis. 

 

Data: 

 

Participants were given a 60-item Likert scale survey eliciting their attitudes and 

beliefs about mathematics (Ibrahim, 1990).
2
 Ibrahim (1990) considered the following 

categorization of mathematical beliefs: “mathematics as a creative, imaginative, 

growing, exploratory, and applicable subject”, “mathematics as a fixed body of concepts 

                                                           
2
 The full survey can be find in Appendix A 
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and principles”, “mathematics as a rigid and restricted subject which consist of fixed 

rules and steps one has to follow”, “mathematics as an inflexible and unchanging 

subject”, and “mathematics as a subject that cannot be entirely understood or proven”. 

This researcher compared Ibrahim’s categories to three of the belief categories 

described by Wheeler et al (2009). Items were selected from the survey that 

corresponded to the Wheeler et al (2009). classifications and then compared to the 

items that belonged to Ibrahim’s factors. An item from Ibrahim’s factors that related to 

the Wheeler et al (2009). classification was not selected for this research if it belonged 

to more than one factor, addressed the origins of mathematics, or was worded in a way 

that suggested another belief category described by Wheeler et al. The resulting 

selection is displayed in Table 2. 

Originally this survey had been designed to assess the mathematical beliefs of 

undergraduate, pre-service mathematics teachers, but for the purposes of this study the 

researcher used only a limited selection of the items. For the purposes of the data 

analysis, the students’ responses to items 1, 3, 5, 6, 7, 9, 16, 18, 20, 21, 23, 24, 26, 33, 

34, 37, 39, 41, 45, 46, 47, 51, 56, 57, and 59 were used. Those items were used for 

general statistics (that is, the results section summarizes statistical data about the 

survey responses), to categorize the participants’ beliefs, and to compare the students’ 

responses to items that were later asked in an audio-taped interview. 
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Table 2: Mathematics Beliefs Table 

Mathematics Belief 

Category 

Subsection Survey Items Used 

1. Certainty of 

Mathematical 

Knowledge 

  

 a. Changing 5, 7, 39 

 b. Absolute 24, 51, 56, 59 

2. Structure of 

Mathematical 

Knowledge 

  

 a. Ordered 47 

 b. No Structure 47 (negative) 

3. Source of 

Mathematical 

Knowledge 

  

 a. Active 1, 3, 21, 26, 33, 37, 39, 46 

 b. Passive 6, 9, 18, 20, 23, 34 

4. Provability of 

Mathematical 

Knowledge 

  

 a. Not Provable 16, 41, 45 

 b. Provable 16 (-), 41 (-), 45 (-) 

 

One of the classifications mentioned by Wheeler et al. (2009) was “certainty of 

knowledge” which was further described as either absolute or changing. The concept of 

the certainty of knowledge as changing was combined with the portion of the factor 

“mathematics as creative, imaginative, growing, exploratory, and applicable subject” 

described by Ibrahim (1990) that covered aspects of mathematics as expanding and 

changing.  The three items used to determine if a student believed mathematics was 

something changing were 5, 7, and 39. Those items state “mathematics has no bounds 

and no ends”, “mathematics is a growing field”, and “Imagination enables you to come 

up with new mathematical ideas” respectively. 
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The certainty of knowledge belief of math as absolute was combined with 

Ibrahim’s factors “mathematics as a fixed body of concepts and principles” and 

“mathematics as an inflexible and unchanging subject.” The items used for this category 

were 24, 51, 56, and 59. These items depicted math knowledge much like the belief 

structure defined by Thompson (1992) as static and not varying.  

Another classification described by Wheeler et al. (2009) was that of the 

structure of knowledge. This belief was addressed by only one of the items. Number 47 

states, “mathematics has a proper order and sequence.” This item implied that the 

structure of math knowledge is set in a particular order.  

The third classification mentioned by Wheeler et al (2009). was that of the 

source of knowledge. This category was divided into active and passive. A person who 

believed the source of knowledge is active would think math is about creativity, 

discovery, and exploration. Passive knowledge would involve rote memorization. The 

view of the source of math as active was paired with Ibrahim’s factor “mathematics as a 

creative, imaginative, growing, exploratory, and applicable subject.” When combining 

these two categories, items 1, 3, 21, 26, 33, 37, 39, and 46 were selected. The belief that 

math was passive was related to the factor “mathematics as a rigid and restricted 

subject which consists of fixed rules and steps one has to follow” (Ibrahim, 1990). These 

two classifications were represented by items 6, 9, 18, 20, 23, and 34. However, since all 

participants disagreed with item 18, it was decided that this one would not be included.  
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Ibrahim’s (1990) final classification was that of the provability of knowledge. This 

refers to the factor explained as “mathematics as a subject that cannot be entirely 

understood or proven.” Items 16, 41, and 45 were used to describe this particular belief. 

For each of the sections, responses were converted into numerical value with 

“strongly disagree” represented by 1, “disagree” represented by 2, “undecided” 

represented by 3, “agree” represented by 4, and “strongly agree” represented as 5. For 

certainty of knowledge and source of knowledge, because they are separated into two 

contradicting classifications, the average was taken for each of the two subcategories. If 

the difference between the two categories was greater than 1, the classification 

receiving the larger average would be considered a strong belief. If the difference 

between the two categories was greater than 0.5 but less than 1, the classification 

receiving the larger average would be considered a weak belief. Otherwise, the 

participant’s belief under that category would be considered indeterminate. For 

structure of knowledge and the belief that mathematics cannot all be understood and 

proven, if the average was greater than 3.5, the participant would be said to have that 

belief. 

 After completing the survey, the students participated in a 30-minute interview.
3
 

The interviews took place during the fourth and fifth week of the term. Interviews were 

audio-taped, and the researcher produced verbatim transcripts from the audio-tapes, 

which were then used in the analysis of the data. Interview questions were grouped into 

four different categories: mathematical disposition, past experience, expectations, and 

                                                           
3
 The interview questions can be found in Appendix A 
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characteristics of the students’ “ideal class”. The researcher identified common themes 

within each section and then throughout the interview as a whole.   

Mathematical disposition was addressed by questions 1 and 2, which asked 

students if they enjoy math and if they think they are good at math. Questions 4 and 5 

were used to investigate a student’s past experience in mathematics. These two 

questions asked students to describe their favorite and least favorite class. Expectations 

were determined from the participants’ answers to questions 7 through 10. All four of 

those questions addressed students’ expectations for Math 111 and their views of the 

usefulness of a given class. Finally, question 11 and all if its subsections was asked so 

that the researcher could determine the students’ ideas on what an “ideal” 

mathematics class would be. 

 As part of the analysis of the data, the results from the survey items were 

compared to the results from the student interviews. 
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Results 

 

Interviews: 

 

 

Mathematical Dispositions: Math Enjoyment and Perceived Talent 

 

The participating students were an eclectic group of individuals. Even answers to 

questions pertaining to whether or not a student was good at or enjoyed mathematics 

produced a wide range of answers. Six of the eleven students stated that they did enjoy 

math, three did not enjoy math, and two answered somewhere in the middle. When 

asked if they were good at math, five students said no, three said yes, and three said 

they were neither good nor bad at math.  

The two students that did not answer with a yes or no when asked if they 

enjoyed math stated that their mathematical enjoyment hinged on understanding. One 

such student, Suzie Melon (a pseudonym) stated, “I enjoy math that I understand.” It 

seemed that to these two students, understanding math played a central role in 

whether or not they took pleasure in it.  

The notion of understanding was also mentioned by one of the students who 

said he did not enjoy math. The three students who did not enjoy mathematics had 

differing reasons for their attitudes.  One student mentioned he just did not understand 
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it, and thus did not enjoy it. Another student, JoJo Moore, said math was not enjoyable 

because it was frustrating. She explained that she did not enjoy math because “it can be 

a frustrating time, take longer than expected, and will generally put me in a negative 

frame of mind.” A third reason provided by a participant for why he did not like math 

was that it is too abstract and not applicable to everyday life. While these students all 

had different reasons, all of them found math to be a subject that is not pleasant.  

The students who stated they did enjoy math had a smaller range of responses. 

Of the six that said yes they do enjoy math, four of them mentioned the process of 

“doing math” as a reason for enjoyment. While the view of what mathematics is and 

what “process” is actually required for success differed from person to person, these 

four people all mentioned the process as something they enjoyed. That is, whatever the 

student thought the process of math was, he or she liked that same aspect. For 

example, Chet Anderson stated “I like the way you have to think about it… There’s a lot 

of conceptualizing,” while Mabel Carson liked the problem solving behind mathematics, 

and Elliot Squire said “it lets you think and imagine.” All of these students named a 

particular aspect of the process of doing mathematics that they enjoyed. 

Of the other two participants who said they enjoyed mathematics, one 

mentioned that mastery was the reason for enjoyment. He stated, “I know that I’ve got 

it down when I don’t have to ask for help and I just go and its right and it makes sense. 

It’s just. Yeah, I don’t know. I don’t want to say comforting. It’s satisfying to have that 

mastery and work through the steps and have it at the end.” While on the surface this 
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answer appeared to be a blend of understanding and process, the joy for this student 

seemed to come from the satisfaction of mastering the material.  

The final reason expressed by one of the interviewees for liking math was that it 

was a challenge. After stating that she did like mathematics, Nora Wilson was asked 

what she liked about it. Her response was, “It’s very challenging for me.” She went on to 

explain that “it’s such a challenge; I really need to apply myself strongly to succeed.” 

This challenge is different from liking the process, understanding, or mastery in that the 

enjoyment does not depend on how to be successful in mathematics or the success 

itself but rather the joy of the effort.   

As was previously mentioned, five of the eleven participants did not believe they 

were good at math. One might assume that the students who said they enjoyed math 

would be the ones that believed they were good at it. This, however, was not the case. 

Of the participants who mentioned enjoying math, two believed they were good at 

math, two believed they were bad at math, and two believed they were somewhere in 

the middle. Similarly, of the students who mentioned they enjoyed math when they 

understood it, one said he was good at math while the other said she was bad at it.  

The students who responded that they did not enjoy math, Samuel Jones, JoJo 

Moore, and Karin Tuley, had less variation in response to whether or not they thought 

they were good at it. JoJo Moore, who said math was frustrating, and Samuel Jones, 

who said he didn’t like math due to his lack of understanding, each said they were not 

good at math. This seems reasonable because if they believed they were good at math, 
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it would most likely be less frustrating and easier to understand. Finally, the student, 

Karin Tuley, who did not enjoy math because it was too abstract and not applicable to 

her life stated “I’m alright but I could be better” when asked whether or not she was 

good at math. She went on to explain, “I think I could learn the rules and concepts and it 

would make more sense to me, but I just, I don’t feel like I need to know everything in 

math.” It seems that her feeling that math is too abstract contributed to her lack of 

enjoyment in mathematics as well as her belief that she was not good at math. 

Table 3: Mathematics Disposition  

Name Enjoy Math? Why or Why Not? Good at Math? 

Samuel Jones 

 

No Understanding No 

Nora Wilson Yes Challenge No 

Benjamin Brown Yes Mastery Middle 

Suzie Melon Middle Understanding No 

Chet Anderson Yes Process Middle 

JoJo Moore No Frustrating No 

Karin Tuley No Not Applicable Middle 

Troy Matthews Yes Process Yes 

Elliot Squire Yes Process Yes 

Bob Gotama Middle Understanding Yes 

Mabel Carson Yes Process No 
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Past Experiences 

 

Overview 

 

Understanding a student’s past experiences can suggest a lot about what the 

student is looking for in a mathematics classroom. Participants were asked to describe 

both their favorite math class and least favorite math class and explain why they liked or 

disliked each. From these questions, a number of themes emerged. While all of the 

students had unique answers and a wide variety of responses, there were certain 

aspects of the classes that multiple people mentioned. Those characteristics that 

students mentioned were: environment, size, structure, setup, concepts, applicability, 

fun, and multiple approaches.  

The interviewees mentioned the contributions of both teachers and students to 

creating a positive or negative environment in the classroom. According to Meyers 

(2003), positive classroom environments “are characterized by a sense of connection, 

curiosity, and intellectual excitement” (p.94). Meyers (2003) further explains that a 

negative class environment has a “sense of negativity among students” or “overt 

hostility” (p.94). Five of the students mentioned something related to the environment. 

Several students mentioned having a teacher that was nice, and one such participant, 

Chet Anderson, said that the teacher “made it a very open environment – very warm” 

and that the students were “really friendly.” Another student mentioned that in her 

least favorite class, the instructor was not approachable, and one participant said that 
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one reason her favorite class was enjoyable was because the teacher was available and 

helpful. As would be expected, the students who mentioned environment discussed a 

positive environment for the class they liked the most and a negative environment for 

the class they liked the least. 

The size of the class was also mentioned by several participants when asked 

about their past experiences with mathematics classes. Four of the students stated that 

the size of the class mattered to them. Two of those students said that one of the 

reasons they liked their favorite class was because it was small, and the other two 

believed that the fact that their least favorite class was large contributed to why they 

did not like it. 

Three of the participants mentioned that they liked a class where the teacher 

provided a substantial amount of structure. Samuel Jones stated that a teacher he liked 

“went through step by step” and explained things thoroughly. The two other students 

who mentioned enjoying structure both talked about the notes the teacher had for the 

class. These two participants said they enjoyed clear notes and outlines provided by the 

teacher. 

Several participants talked about the way the class was structured by the 

teacher. This includes students who mentioned groups, activities, and interaction. In 

general, these students spoke about having an active role in the classroom. Four of the 

eleven participants discussed some aspect that would fall into this category. JoJo 

Moore, when describing her favorite class, stated that the class “played games that 
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involved math” and the “tests had applications of the things [they] did.” She further 

explained that in the class she did not like at all, “there really isn’t any, any chance to 

interact.” Elliot Squire described the importance of participation in the classroom by 

saying, “Usually teachers just write on the board and yeah just ask question. But if they 

like make, made buzzers or something else to let the student be active in the class, I 

think this is a good point.” It seemed that these students believed active involvement 

was important. 

Another aspect of the setup of the class that participants mentioned was the use 

of examples. Four of the students said that the teachers of the classes they liked the 

most used examples. Some of those participants appreciated seeing examples done by 

the teacher during a lecture setting. Bob Gotama liked that the teacher of his favorite 

class allowed for the students to practice the examples. He explained that the teacher 

“broke it down for us and made us do the examples and she would like check them for 

us.”  

While the design of the class was important to some people, the mathematical 

concepts that were the focus of the course were important to a lot of participants. That 

is, a student would say they enjoyed their favorite class because they liked the material 

being covered. For some participants this was because the concepts were easy and for 

others it was because they enjoyed the ideas being covered. Seven of the eleven 

participants mentioned something related to the content of the class. Four of those 

students said that the class they enjoyed the least was hard and they didn’t understand 
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the concepts, and one student said the class they liked the most was easy and that was 

one of the reasons they enjoyed it. When asked what she liked most about her favorite 

math class, Nora Wilson said she enjoyed “a nice satisfying streak of correct answers on 

a test.” This shows that having a mastery of the procedures was important to Nora.  

Another example of a student who liked a class because of its content was 

Benjamin Brown. When asked what his favorite class was of all his math classes, he 

stated, “I think I like geometric math a lot. I think that probably plays towards my spatial 

thought processes. I can visualize geometry really well.” Rather than mentioning a class 

where the teacher did something or the structure was ideal, Benjamin enjoyed the class 

that covered material that he could conceptualize.  

To some participants, simply liking the concepts was not enough to make a class 

enjoyable. Instead, four of the interviewees expressed a need for seeing the applicability 

of what they were learning in order to enjoy a class. This included students who liked 

classes that connected to the real world and disliked classes that did not seem to be 

applicable, as well as students who wanted to see how things worked. JoJo Moore, for 

example, said she needed to see how the math she was learning applied to the world. 

She said her favorite class “was more related to the real world” and went on to explain 

that the class “took mini field trips outside the school to try and bring in just sort of a 

nature world in terms of mathematics.” Bob Gotama, on the other hand, represented 

the desire to understand the information behind the tasks and the equations. He stated, 

“I like seeing how things work, because if I see that, it’s easier to break things down.” 
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The final two categories that appeared were whether or not the class was fun 

and the number of ways the teacher presented the material. Both of these themes were 

mentioned by two people each. As one would anticipate, a class that was viewed as fun 

by a student was more enjoyable, and one that was considered boring was not. The two 

students that mentioned how the teacher approached problems were Benjamin Brown 

and Mabel Carson. When describing the class that he liked the least, Benjamin Brown 

said the teacher “didn’t try to offer various methods to have us understand how to 

apply the problems or the new formulas or ideas. It was just one way: here’s how you 

do it.” Mabel mentioned the number of approaches both when talking about her 

favorite and her least favorite class. When describing her favorite class, she said the 

teacher “did most of the problems one to three different ways and so even if you didn’t 

get it one way, it was easier to understand it or something like that multiple ways.” For 

her explanation of why she did not enjoy her least favorite class, she explained, “The 

teacher was very linear and basically just went over everything once, no separate ways, 

just one way of explaining it.” Both of these students appeared to value seeing how a 

given problem or topic can be approached using various different methods and paths. 

 

Trends 

 

There are various different characteristics participants mentioned regarding their 

positive and negative feelings about previous mathematics classes. Table 4 shows a list 
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of all the interview participants and the categories to which their responses to their 

least and most favorite classes belong. From this chart it can be seen that while the 

same themes came up for several different participants, there were a number of 

combinations of those themes. Furthermore, the rationale behind why one student 

focused on the concepts, for example, varies from person to person. Overall, it would 

appear that what students have liked and disliked about previous math classes differ 

from person to person. There are, however, a few students that appear to have had 

similar experiences. 

Table 4: Past Math Experience Characteristics 

  Environ- Size Structure Setup -  Setup - Setup -  Concepts Applic- Fun Multiple  

  ment     Groups 

 

Interaction Examples   ability   Approaches 

Samuel   X X X   X         

Nora X           X       

Benjamin             X X X X 

Suzie   X   X X       X   

Chet X X         X       

JoJo X X     X     X X   

Karin X           X       

Troy     X       X       

Elliot X     X X X X X     

Bob X   X     X X X     

Mabel             X     X 

  

 Suzie Melon, JoJo Moore, and Elliot Squire can be grouped together in their 

desire for interaction and/or applicability. For these students, “interaction” referred to 
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the students being able to ask questions and to attempt problems during class time. 

While each of these students mentioned other factors, many of those factors simply 

contributed to either making the class more interactive or applicable. For example, JoJo 

Moore discussed the size of the class primarily because she felt that there “isn’t any 

chance to interact” in a large class. Likewise, Elliot Squire mentioned how important 

groups and examples are. He described his favorite class and explained that the teacher 

set up “a desk as a group of like four people, and when [the teacher] described an 

example, she’d give us a problem to solve, and this led us to understood this example 

and this problem and its fun because we talk.” It seemed that the combination of group 

work and examples allowed for the students in the class to interact with one another to 

solve problems.  

Unlike the previously mentioned three students, Bob Gotama and Mabel Carson 

described past classes they enjoyed as teacher-focused. That is, Bob and Mabel both 

described aspects of the teaching as the central component to both their least and most 

favorite classes. When Bob Gotama was asked what it was that he liked about his 

favorite class, his first response was, “The teacher really helped me understand what 

was going on.” This theme of the teacher playing a primary role in Bob Gotama’s 

satisfaction with a class was present in his answers regarding both his most and least 

favorite classes. When describing his favorite class, he explained that the teacher’s 

notes were easy to follow and the teacher created a positive environment. The main 

reason Bob said he did not like his least favorite class was because the teacher did not 

show how the mathematics worked. 
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Similarly, Mabel Carson explained that her favorite class was most enjoyable 

because the instructor was a “good teacher.” She defined good teaching as when the 

teacher approaches problems in multiple ways. She also stated that for her favorite 

class the “teacher gave [the students] a chance to make up the tests” and mentioned 

that the reason she did not enjoy her least favorite class was because the teacher “went 

over everything once, no separate ways, just one way of explaining it.” It seemed that, 

like Bob Gotama, Mabel Carson’s favorite and least favorite classes were largely 

influenced by the teacher. 

 

Expectations 

 

What Students Expect to Gain from Math 111 

 

As with the participants’ responses concerning past experiences, students gave 

many different responses to what they expected to gain from being in Math 111. Three 

participants mentioned gaining an understanding of the concepts, five talked about 

receiving a math foundation to continue, three talked about problems, equations, and 

formulas, and two said they wanted problem solving skills. For example, Benjamin 

Brown stated, “I expect to take away a fairly strong general math foundation for the 

future.” Similarly, Chet Anderson said, “Hopefully [Math 111] improves my math skills 

and gets me ready for Math 241.” Both of these examples represent responses 
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categorized as “a math foundation to continue.” Nora Wilson said she hoped to gain 

“confidence that [she] can solve problems”, and JoJo Moore said she wanted a “more 

solid understanding of concepts I’ve already learned.” Table 5 summarizes the 

categorization of participants’ expectations for Math 111. It can be seen that a few 

students mentioned multiple categories; however, most of the participants only focused 

on one of the four different response classifications.  

 

Table 5: Expectations for Math 111 

Names Understanding 

of Concepts 

Math 

Foundation 

Problems, 

Equations, 

Formulas 

Problem 

Solving Skills 

Samuel Jones X    

Nora Wilson    X 

Benjamin 

Brown 

 X   

Suzie Melon  X   

Chet Anderson  X   

JoJo Moore X    

Karin Tuley X    

Troy Matthews   X  

Elliot Squire   X  

Bob Gotama  X X  

Mabel Carson  X  X 
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Usefulness 

 

Participants were asked what aspects of Math 111 or mathematics in general 

would be useful to them in the future, five of the eleven participants said that they felt 

Math 111 would be useful to them in the future, and the remaining six students did not 

see any use in their future lives for Math 111 or mathematics in general. For example, 

Bob Gotama stated, “Everything has to do with math, no matter what you do, so I think 

all if it will be useful.” He clearly believed that Math 111 would apply to his future. In 

contrast, Benjamin said, “I don’t think I will take away that much from [Math 111]”, and 

Karin Tuley stated, “I can never imagine doing most things that we do in that class in real 

life.” 

In nine of the interviews, the participants were then asked whether the 

usefulness of a course content “mattered to them.” Of those who responded, there 

were three answers. Five students said that it was important to them, two stated that it 

was not important to them, and two said it was not essential but preferable. Of the 

participants that said it was important, most of them made statements similar to 

Samuel Jones who said, “I think it’s really important because if we’re taking these 

classes now and we don’t use them later, then what’s really the point?” 
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Connection Between Future Expectations and Perceived Usefulness 

 

The three people who mentioned conceptual understanding when discussing 

what they expected to gain from taking Math 111 were Samuel Jones, JoJo Moore, and 

Karin Tuley. Interestingly, these three students also all answered that they thought 

Math 111 was not going to be useful in the future and that it was important to have 

classes that are beneficial. For instance, when asked “do you see any use for Math 111 

for your career,” Karin Tuley responded, “Not particularly.” She then stated, “I would 

like it if… I could apply [what I learn] to something. This way I didn’t just waste time and 

money.” The three students who stated that the ability to do problems, solve equations, 

or know formulas were what they expected to gain from Math 111 also believed that 

Math 111 will be useful to them in the future.  For example, Troy said he expected to 

know the formulas from taking Math 111 and also said, “I think most of the things in the 

future, not even scientific subjects, also depends on math.”   
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Table 6: Students’ Expectations 

Name Gain Usefulness Importance of Usefulness 

Samuel Jones Understanding of Concepts Not useful Important 

Nora Wilson Problem Solving Useful N/A 

Benjamin 

Brown Foundation to Continue Not useful Not important 

Suzie Melon Foundation to Continue Not useful Important 

Chet Anderson Foundation to Continue Useful Important 

JoJo Moore Understanding of Concepts Not Useful Important 

Karin Tuley Understanding of Concepts Not useful Important 

Troy Matthews Formulas, Problems, Equations Useful 

Not essential, but 

Preferable 

Elliot Squire Formulas, Problems, Equations Useful 

Not essential, but 

Preferable 

Bob Gotama Foundation and Equations Useful Not important 

Mabel Carson 

Problem Solving and 

Foundation Not useful N/A 

 

 

 

Ideal Class 

 

Teacher’s Role 

 

During the interview, participants were asked to describe their ideal class. If not 

initially stated, the interviewees were prompted to elaborate on what the teacher 

would be doing, what the students would be doing, and what the size, the set-up, the 
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homework, and the exams would be like. Predictably, the students’ answers varied from 

person to person and question to question. Several themes and similar answers 

occurred within the responses. 

When questioned about the teacher’s role in their ideal class, most of the 

participants mentioned lecturing, assisting students with problems, explaining things 

step-by-step, giving examples, and teaching multiple ways. Samuel Jones, Nora Wilson, 

Benjamin Brown, and JoJo Moore all described a classroom where the teacher would 

lecture for part of the time and then help the students for the remainder of the class. 

Samuel Jones stated that the teacher would be “lecturing part of the time and then just 

helping out and being there as you work through your own stuff, and then once you get 

stuck, then [the teacher] can help you sort through it.” He, along with the three other 

students who described a similar role for the teacher, further described that after the 

lecture portion of the class, there would be time to work on examples and problems. It 

was during this working time for the students that the teacher would serve more as 

support and assistance to the students than simply a presenter of the material. 

Chet Anderson and Bob Gotama were the two participants who said the teacher 

would explain everything step-by-step. Chet explained that the teacher “plans it all out 

perfectly. You know exactly what he’s going to test you… He’ll prepare you for 

everything.” While Chet also mentioned that the teacher would provide examples, it 

was primarily as a way for the teacher to “explain everything.” Similarly, Bob depicted a 

teacher who would clearly describe each step of a mathematical procedure and 



38 

 

explicitly state how to complete problems and tasks. He explained that the teacher 

would be “breaking [the math] down for us so we know the different steps.” It seems 

that both of these participants’ ideal class would involve step-by-step instruction and 

structure from the teacher. 

Unlike the previous students, Suzie Melon and Mabel Carson said that their ideal 

class would include a teacher who provided multiple approaches and explanations. 

Suzie described this as having a teacher that “can explain [the information] in different 

ways to make it easier for us.” While the wording is slightly different, Mabel also said 

that an ideal class would be one where the “teacher explains things in a couple different 

styles.” These two students had distinctly different ideas than Chet and Bob (previously 

mentioned). Rather than having a teacher that explains exactly how you complete a 

task, Suzie and Mabel wanted a teacher who would show different approaches and 

explain things in a number of ways. 

 

Student’s Role 

  

Unlike all of the other sections of the interview, the students’ answers were 

quite similar when asked what they, as the student, would be doing during their ideal 

class. All of the participants mentioned one or several of the following: taking notes, 

paying attention, studying, doing homework, and asking questions. While all of the 

responses were very similar, Karin Tuley’s answer stood out. Each of the other 
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participants either described the student’s role as listening and working in class or 

studying and working on homework outside of class. When asked what the students in 

her ideal class would be doing, Karin said they would be doing “more than just taking 

notes and [doing] worksheets… like building models of things that involve math or 

drawing pictures of concepts.” She was the only student to mention these activities 

when asked about the student’s role.  

 

Class Size 

 

The most interesting thing about the participants’ views on class size was that 

eight of the eleven students mentioned it initially. That is, eight of the participants did 

not need any prompting before explaining the size of their ideal class. Students were 

asked to simply describe their ideal class, and these eight participants all immediately 

mentioned a class size smaller than 100 students.  

Of all of the participants, six said they wanted a class somewhere in the range of 

30 to 50 students. Two students wanted even smaller classes somewhere between 15 to 

25 students in the class. Of the remaining three participants, Mabel Carson said she 

wanted a class with between 20 to 100 students. Bob Gotama said that he would have a 

big class with small recitations, and Chet Anderson explained that the size“it would 

depend on the class.” He went on to say that if the class was hard for him, he would 

want the size to be small, but if the class was easy, a large class would be fine. 
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Physical Set-Up 

 

When asked about the physical set-up of their ideal class, the participants split 

into two different groups. There were students who described a physical arrangement 

with tables for groups and those who mentioned desks and the teacher at the front of 

the room. Samuel Jones, Nora Wilson, Benjamin Brown, and Suzie Melon were the 

students who described a class conducive to group work. These students mentioned 

tables for groups or group study areas. Chet Anderson, JoJo Moore, Karin Tuley, and 

Troy Matthews all depicted a class with desks facing the teacher. While this was true for 

Karin Tuley, she stated, “I can’t really imagine anything else… I’m sure there’s a better 

way.” The remaining three students, Elliot Squire, Bob Gotama, and Mabel Carson, did 

not explicitly explain what their ideal class would look like physically. 

 

Homework 

 

All of the participants agreed that homework should be assigned. However, the 

type of homework varied depending on the person. Students mentioned real world 

problems and symbolic problems and then were further questioned about their feelings 

towards word problems. Five of the students said that they would have problems that 

applied to the real world, three mentioned preferring numerical problems involving 
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formulas and equations, and two said their ideal class would assign both numerical and 

real world problems. As far as word problems were concerned, five of the participants 

said they were beneficial, three did not like them at all, and two were somewhere in the 

middle. When asked about what homework problem preferences he had, Bob Gotama 

said he was indifferent; however, when asked about word problems, he stated, “I hate 

world problems.” Benjamin, however, said he liked story problems and explained that 

“the real world problems are real world and so it takes [the concept] and applies it in a 

sense that I can relate to.”  

 

Exams 

 

Participants were asked two different questions regarding exams.  The first 

question was if they preferred a certain type of exam, and the second question was if 

they were comfortable when exam grades were a major portion of the overall class 

grade. As far as the type of exam students desired for their ideal class, participants 

either wanted multiple choice problems, partial credit problems, or both. Of the eleven 

students, five wanted exams that had multiple choice problems. Samuel Jones 

mentioned that with multiple choice exams, “you have options to look at and think 

about.” Several other students stated something similar to Bob Gotama who said, “I like 

multiple choice. That way even if I don’t understand the problem, I still have a chance of 

getting it right.” Another explanation given by an interviewee on why multiple choice 
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exams are ideal came from Suzie Melon. Suzie stated that she liked multiple choice, 

“because I know that the answer is always going to be on that piece of paper.”  

Of the remaining six participants, JoJo Moore said she liked exams that had both 

multiple choice and partial credit, Nora Wilson did not state a preference, and four 

students mentioned some form of partial credit involved in ideal exam problems. For 

the “partial credit” category of answers, students described tests where showing your 

work was important and points would be awarded for showing the right steps or 

understanding even if the end result was not the correct answer. Benjamin Brown gave 

a detailed explanation of why he prefers partial credit exams. He stated, “Exams where 

they could evaluate your processes and how you were trying to get to the answer even 

if you didn’t quite get there but you had somewhat the right process, I think that would 

be a little bit better [than multiple choice] just because then it would award students for 

having some conceptual knowledge of the problem.” While Benjamin Brown explained 

that he liked that particular style of exams because it further allows for a demonstration 

of conceptual understanding, Mabel Carson had a slightly different reason for preferring 

partial credit exams. She said, “I prefer that work counts in the exams ‘cause then even 

if I get the wrong answer, I still get some points for doing it the right way.” Both Elliot 

Squire and Chet Anderson provided similar reasons. 

 When questioned whether or not the participants were comfortable when exam 

grades were a major percentage of their overall grade, five students said they were 

comfortable with it, five said they were not, and one said he was comfortable with it but 

would like to see more of the grade based on conceptual understanding. The people 
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that said they had no problem allowing exam grades to represent a large portion of final 

grades explained that exams are indicative of student understanding. For example, Troy 

Matthews said, “I think, especially for math, the exam… decides whether or not you 

understand the subject.”  On the other end, the participants who said an exam grade 

should not represent your total class grade believed there was more that should be 

included. Many of them mentioned homework assignments, smaller tests, and class 

participation. 

 

Overall Ideal Style 

 

When looking at all of the information the participants provided for their ideal 

class, several trends could be seen. Each of the student’s descriptions seemed to fall 

into one of three categories with one of those categories further broken into two 

subcategories. Thus, there are four ideal classroom “styles” that appear from the 

interviews. The first style described by the students depicted a class that is centered on 

practicing the mathematical concepts. The students that described such a class included 

time during their ideal class for both the teacher’s lecture and time to work on 

examples. For those who said they wanted an ideal class involving both lecture and 

practice, some of the students mentioned group activities and some did not. For this 

reason, the category involving “practice” will further be broken into practice with groups 

and practice without groups.  
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The next style that appeared from the students’ description of their ideal class 

focused on exploration. Students who described an ideal class in this category 

mentioned discovering mathematics, working with hands-on models, and experiencing 

real-life applications. In contrast, the final ideal class style focused on the teacher 

lecturing. The interviewees who explained their ideal class in this way had the teacher 

presenting the information and the students listening and paying attention.  

Nora Wilson, Suzie Melon, and Mabel Carson were the three participants whose 

ideal classrooms could be summarized by a focus on practice including examples and 

use of groups. Nora began explaining her ideal class by saying part of each class would 

be dedicated to time for the students to work on problems. The set-up for her class 

included group study areas, and her philosophy on homework was that she needed to 

practice lots of problems. She stated that the amount of homework that should be 

assigned would be “the amount of homework and practice that is required for a student 

to master the material. Now for me, that’s a lot of homework,” and went on to explain 

that “it’s practice, practice, practice.” The main theme of Nora’s ideal class was having 

group work as a way to practice until understanding was reached. 

Suzie Melon seemed to desire a classroom style similar to Nora. She initially 

described her ideal class as having a smaller size to allow for more interaction. When 

asked to explain what she meant by interaction, she mentioned asking the teacher 

questions and working in groups. In this class design, Suzie included groups and 

examples but did not minimize the role of the teacher. She did not describe a class that 
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included self exploration but rather teacher explanation followed by groups and 

examples.  

Mabel Carson’s ideal class is very similar to Suzie’s. During Mabel’s explanation 

of what the teacher would be doing during the class, a major aspect was that he or she 

would be “going over problems, possibly from the homework.” She also mentioned that 

an important portion of her ideal class would involve students working in small groups 

on worksheets, labs, and interactive mathematical tasks.  

JoJo Moore and Bob Gotama both described a class that included a teacher 

lecturing and students listening as well as time to work on examples. The difference 

between this style and the previous style is JoJo Moore and Bob Gotama did not include 

groups in their ideal class. Therefore, these two students’ ideal classes would be 

categorized as practice-focused without groups. Both of them depicted a class where 

the teacher’s presentation was important. The classroom set-up was designed to 

emphasize the role of the teacher as the leader and the person who “knows”. For 

example, JoJo Moore said she would have “the instructor at the front of the room... and 

have the students at equal distance.” While the teacher’s lecture was significant, they 

also wanted to work on examples. JoJo mentioned time in class involving the teacher 

“giving us examples and then letting us work on them,” and Bob said he would have 

some recitation time for “doing examples.” 

Samuel Jones, Benjamin Brown, and Karin Tuley all described a class centered on 

groups; however, these three students focused on groups as a means to relate the 
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mathematics to real life and to explore rather than as a chance to work on examples. 

Samuel Jones initially explained that his ideal class would have interaction and activities 

and relate to real life. When describing why the perfect class would incorporate real life, 

he said, “We go through so many classes and we don’t understand how it is going to 

help us later on or how we’re going to remember that, but if it’s done in a fun way that 

we can relate to, then it’ll be easier to remember and we might use it more in our life.” 

Samuel thought that in his ideal class, the teacher would lecture but also assist the 

students, the set-up would allow for easy group work, and homework assignments 

would include problems that relate to the real world. Everything about his design 

encourages student activity and creates a class that will be useful. 

The characteristics of Benjamin Brown’s ideal class were very similar to Samuel’s. 

He described his class by saying the students would be “working on [tasks] and kind of 

discovering the method together and supporting each other, and it’s a real collaborative 

effort.” He further explained that “it would be more hands on… Maybe even more 

tactile methods of actually having scale models.” Benjamin wanted groups and group 

work in order to experience activities and applications. Rather than simply doing 

examples or having a typical class where the teacher lectures the entire time, he said 

that his ideal class “feels more like a classroom that you can do projects.” Similar to 

Samuel Jones, Benjamin’s perfect class involved a teacher who would lecture but also 

support students’ discovery, a set-up designed for groups, and homework that had 

numerical problems but also application questions. 
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Karin Tuley described a class that involved groups for the sake of exploration and 

real life applications. Her desire for a connection to the real world and an active class 

appeared most prominently in her answers to the questions pertaining to what the 

teacher and students do during her ideal class. She explained that the teacher would be 

“showing how it applies to real life” and the students would be “building models of 

things that involve math or drawing pictures of the concepts.” Unlike the other 

participants whose ideal classes were categorized as centered on groups and 

exploration, the way Karin described the physical set-up of her ideal class would not 

work for groups. However, after saying she would have desks facing the teacher, she 

said, “I can’t really imagine anything else.” Despite this inconsistency, it seemed that 

Karin’s ideal class heavily involved activities and exploration. 

Finally, Troy Matthews, Elliot Squire, and Chet Anderson described a class that is 

teacher-oriented in that the instructor’s lesson is central to the class. In their ideal class, 

these three students depicted a class where the teacher lectures and the students pay 

attention. After being asked to describe his ideal class, Troy Matthews said, “I’m not 

sure how to describe one, but I think Math 111 is close to that.” He viewed the teacher 

presenting during the class and the students listening and asking questions. He also 

described the physical set-up of the class as desks with chairs facing the teacher. For 

him, the ideal homework would consist of exercises with symbols and equations. 

Elliot Squire also presented a class very similar to the one Troy Matthews 

described. He said that the teacher should “write examples, definitions, and try to 
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explain” and that the students should “follow the teacher.” Chet Anderson explained 

that in his ideal class, “the learning structure is: [the teacher] plans it all perfectly. You 

know exactly [on] what he’s going to test.” The only distinction Chet made about his 

ideal class that Elliot and Troy did not mention was that Chet described his ideal class as 

one that “looks like a welcoming class.”  

 

Overview 

 

It seems that there were many trends within each of the interview sections. 

Several commonalities also appeared throughout the interviews as a whole.  Begin by 

considering Samuel Jones, JoJo Moore, and Karin Tuley. These three participants were 

the only students interviewed who said they did not enjoy mathematics. Later on when 

asked about their expectations for Math 111, all three said they believed Math 111 

would not be useful to them in the future. They also explained that the usefulness of a 

class was important. In fact, the only three students who mentioned both that Math 111 

was not useful and that a class’s usefulness was of consequence to them were Samuel 

Jones, JoJo Moore, and Karin Tuley. 

In several instances, participants who described the same ideal class style had 

similar answers to other interview questions. For example, the three students who 

described the ideal class style involving exploration and real world application, Samuel 

Jones, Benjamin Brown, and Karin Tuley, also all believed Math 111 would not be useful 

to them in the future. Also, JoJo Moore and Bob Gotama were the two students who 
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described an ideal class involving time to practice example problems but without 

incorporating groups. When describing classes they had taken in the past, these two 

students mentioned applying what they learned. 

Finally, Chet, Troy, and Elliot were the students who depicted an ideal class 

focused on the teacher’s lectures. These participants had similar answers to questions 

about their mathematical dispositions, past experiences, and expectations. Chet, Troy, 

and Elliot all said they did enjoy math and further explained that what they liked about 

it was the process. When explaining their favorite and least favorite class, all three 

mentioned the concepts. Also, these three students believed that Math 111 was going 

to be useful to them. It seemed that these interviewees had similar responses to most 

of the questions on the interview. 

 

 

Surveys: 

 

Overview  

 

Participants were given a 60-item Likert scale survey soliciting their attitudes and 

beliefs toward mathematics (Ibrahim, 1990). For the purposes of this study, items 1, 3, 

5, 6, 7, 9, 16, 18, 20, 21, 23, 24, 26, 33, 34, 37, 39, 41, 45, 46, 47, 51, 56, 57, and 59 were 

used. An explanation of why these particular items were selected for this research is 
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detailed in methods section. Several interesting trends appeared from the participants’ 

responses to these selected items. Response statistics for particular questions were 

noticeable when there was a large number of students who agreed or a significant 

number who disagreed. 

Items 1, 3, 7, 20, 21, 37, and 47 were all statements for which a sizeable majority 

selected “agree” or “strongly agree” as responses.
4
 For both the statement: 

“mathematics has a proper order and sequence” and “mathematics often starts out 

with guesses”, eight of the participants said they agreed, and one said he strongly 

agreed. Not a single participant disagreed with any of the following statements: 

“mathematics involves a great deal of creativity and discovery”, “mathematics is a 

growing field”, and “mathematics develops as an activity in its own right”. However, ten 

of the eleven students also agreed with the statement that there are always certain 

rules and order to follow in mathematics. 

Also interesting to consider are the items that received mostly “disagree” or 

“strongly disagree” as responses. Those items were 18, 57, and 59. For the statement 

“one has no freedom in choosing methods of solution in mathematics”, ten of the 

participants said they disagreed, and the remaining student said he strongly disagreed. 

Similarly, “mathematics could not be changed, especially its rules” elicited a unified 

negative response as well. Of the eleven participants, seven said they disagreed, one 

said he strongly disagreed, and the remaining three were undecided. For the statement 

                                                           
4
 Histograms for each of these questions are provided in Appendix B 
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“in mathematics there is always one answer”, three participants said they strongly 

disagreed, seven said they disagreed, and one said he agreed.
5
 

Other interesting trends appeared from examining the frequency with which 

participants selected each of the options. Seven of the eleven participants did not 

choose “strongly disagree” for any of the statements on the questionnaire. Of those 

who did, Benjamin Brown and Suzie Melon strongly disagreed with one statement each, 

and Troy Matthews and Elliot Squire strongly disagreed with four statements each. 

Similarly, eight of the students selected “strongly agree” two times or fewer. Nora chose 

that option five times, Troy did so for four statements, and Elliot strongly agreed with 

nine statements. It seems that with the exception of a few students, most of the 

participants did not have strong opinions one way or the other. 

Nine of the eleven participants selected “agree” for more statements than any 

other possible response. For those who did not, JoJo Moore said she selected “agree” 

for the same number of statements as she selected “disagree”, and Mable Carson said 

she agreed with 9 statements and was undecided on 10 of them. Overall, all of the 

participants agreed (that is, selected agree or strongly agree) with the same number as 

or more statements than they disagreed (that is, selected disagree or strongly disagree).    

 

 

 

                                                           
5
 Histograms for these questions are provided in Appendix B 
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Table 7: Survey Response Frequencies 

 Number of 

“strong 

disagree” 

Number of 

“disagree” 

Number of 

“undecided” 

Number of 

“agree” 

Number of 

“strongly 

agree” 

Samuel 

Jones 0 4 9 12 1 

Nora Wilson 0 6 3 12 5 

Benjamin 

Brown 1 8 3 12 2 

Suzie Melon 1 6 7 11 1 

Chet 

Anderson 0 8 5 12 1 

JoJo Moore 0 10 6 10 0 

Karin Tuley 0 9 4 13 0 

Troy 

Matthews 4 6 4 8 4 

Elliot Squire 4 2 1 9 9 

Bob Gotama 0 3 7 16 0 

Mable 

Carson 0 6 10 9 1 

      

Average 0.909091 6.181818 5.363636 11.27273 2.181818 

  

 

Belief Categories 

 

Recall that the survey was used to describe different beliefs. Those beliefs were 

found from combining the belief factors presented by Ibrahim (1990) and Wheeler et al. 

(2009). Those categories are: certainty of knowledge, structure of knowledge, source of 

knowledge, and provability of knowledge. Certainty of knowledge was described as 

either absolute or changing. Structure of knowledge was the view that mathematics has 

a particular order. Source of knowledge could either be active or passive. For an active 
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belief in the source of knowledge, students were described as believing math is 

“creative, imaginative, and exploratory” (Ibrahim, 1990). A passive belief, however, was 

the mentality that mathematics is a set of rules that one learns from a teacher. 

Provability of knowledge refers to the belief that mathematics cannot all be understood 

or proven (Ibrahim, 1990).  

Of the eleven participants, nobody believed that the certainty of knowledge for 

mathematics was absolute. Six of the students, Benjamin Brown, Suzie Melon, Chet 

Anderson, JoJo Moore, Troy Matthews, and Mabel Carson all had the strong belief that 

mathematics is changing and adaptable, and Bob Gotama had this as a weak belief. It 

seems that almost all of the participants believe that math is not absolute but instead 

can shift and modify. Similar in its lack of contrast is the view that mathematics is 

structured and ordered. Nine of the eleven participants said they agreed.  

Items pertaining to the source of knowledge for mathematics resulted in more of 

a variety than certainty of knowledge and structure of knowledge. Three students held 

strong beliefs that mathematics is active. These three students were Benjamin, Karin, 

and Troy. JoJo and Elliot, conversely, had the strong belief that math is a passive activity. 

Chet and Bob also believed math is passive; however, their belief was a weak one. The 

remaining four participants did not have a belief one way or the other.  

Finally, the belief that mathematics cannot be fully understood or proven was 

investigated. Four of the participants had the belief that math cannot be fully proven. 

Those participants were Samuel, Chet, Bob, and Mabel. Among the other students, 
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Benjamin and Troy distinctly disagreed with the questions in this belief classification. 

Benjamin disagreed with all three questions within this category, and Troy strongly 

disagreed with question 16, disagreed with 41, and was undecided on question 45.  

 

 

 

 

Connections Between Interviews and Surveys: 

 

The belief classification that seemed to correspond most to a student’s ideal 

class was the source of knowledge. With the exception of Troy Matthews, the students’ 

beliefs on this particular category corresponded to their ideal class style. Within his 

interview, Troy stated that he liked math because “you don’t have to follow specific 

rules.” When describing his favorite class, he said he enjoyed it because there was “the 

freedom in choosing the way.” Similarly, he described his least favorite class and said, “I 

didn’t like [my least favorite class] much because it was mostly about following 

formulas.” Furthermore, Troy very consistently agreed with statements on the survey 

that corresponded to the belief that mathematics is active. However, Troy also said that 

his favorite class was Math 111 and least favorite class was Geometry. When describing 

his favorite class, he depicted one that involved little student interaction. His ideal class 

focused primarily on the teacher’s lecture.  
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Troy’s answers aside, the other participants described ideal classes that 

corresponded to their belief about the source of knowledge. The two other students 

who had a strong belief that mathematics is an active, exploratory endeavor were 

Benjamin and Karin. These two students depicted a class that was centered on 

application and exploration. They had ideal classes that involved time to work on 

problems in groups and use hands-on activities to learn. 

Four students, Chet, JoJo, Elliot, and Bob, believed in a passive source of 

knowledge. These four students were also the four that did not mention groups in their 

ideal class. JoJo and Bob were the two participants who described an ideal class that 

involved practicing examples but without group work. Other than Troy, the two people 

that depicted an ideal class that focused on the teacher lecturing were Elliot and Chet. 

Therefore, the four people that believe mathematics is passive were also the four 

people who described their ideal class as either involving practice but no groups or only 

a teacher’s lecture. 
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CONCLUSION 

 

 

This study sought to find characteristics of College Algebra students’ “ideal class” 

and to compare their ideal to their reported past experience, disposition, expectations, and 

mathematical beliefs.  When describing their ideal classes, two students described a 

very traditional classroom involving desks facing a lecturing teacher for the duration of 

the class. Both of these students also said they enjoyed and were good at math. Perhaps 

this enjoyment and aptitude in mathematics came from the fact that their ideal class 

was designed in a way similar to most American classes.  

Three students depicted their ideal class much like a reform classroom where 

the students explore and discover mathematics. Of the three students, two said they did 

not enjoy mathematics. This could be, in part, because most classes are not structured 

in a way that meets their need to explore and actively participate in mathematics.  

Most of the participants in this study did not have strong mathematical beliefs 

regarding the source of knowledge. Four of the eleven students’ beliefs in this category 

were indeterminate. However, for structure of knowledge and provability of knowledge, 

most of the students seemed to have a determined belief. This difference could 

originate from the fact that both those belief classifications had three or fewer 

questions. Also, participants’ mathematical experiences are limited. For example, none 

of them have encountered upper-division math courses and have limited or no 

familiarity with rigorous proofs. 
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It is interesting to note that no student believed the certainty of mathematical 

knowledge is absolute. From their survey responses, none of the participants viewed 

mathematics as a set source of knowledge that remains static. Six of the students had 

the strong belief that mathematics is changing and adaptable, one had this as a weak 

belief, and all the other participants’ beliefs were indeterminate in this area. Similar in 

its common response was the belief that mathematics is ordered. Nine of the students 

believed this was the case.  

The students’ beliefs about the source of knowledge proved to be the most 

telling regarding the structure of their ideal class. With the exception of one student, 

participants who believed mathematics should be an active endeavor described reform-

style classes incorporating activities and discovery as their ideal class. Conversely, 

students who believed mathematics was a passive endeavor – one just listens, takes 

notes and memorizes -- all described an ideal class that looked much like a traditional 

class.  

The beliefs students held, however, did not seem to relate to the characteristics 

of their least and most favorite classes. This could be due to the fact that most of the 

participants mentioned concepts they enjoyed most rather than classes as a whole. This 

may have been a product of holding the interview directly after the students took the 

survey questioning their thoughts about mathematics.  

Another common thread that appeared in the interviews was the correlation 

between a students’ enjoyment of mathematics and their expectations of a 



58 

 

mathematics class. All of the students who said they did not enjoy math also said they 

did not believe math would be useful to them in the future. They further explained that 

the future usefulness of a class was important to them. An implication of this finding is 

that, to improve mathematics enjoyment, one step may be to demonstrate math’s 

usefulness to the students. 

When considering how to best meet the needs of the students in any math class, 

finding their beliefs may prove to be useful. The findings of this study suggest that a 

student’s beliefs about the source of knowledge and a student’s ideal class are related. 

Further studies should explore in what ways a student’s preferences and mathematical 

beliefs impact their mathematical achievement. If a student wants a traditionally 

designed class and is faced with a reform class or vice versa, what are the implications 

for that student? If a student’s beliefs determine what they want in a math class, can 

those beliefs be changed to help a student adapt to new approaches in the classroom? 

Furthermore, if mathematics reform spreads throughout K-12 classes, how will this 

impact math classes at the collegiate level? If students experience math as an active 

pursuit prior to coming to college, their expectations and beliefs will probably become 

different over time. Will this effect college curricula or student achievement? 
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APPENDIX A: Data Materials 

 

Interview Questions 

 
1. Do you enjoy math? 

2. Do you think you are good at math? 

3. What is your major and how much math will you have to take while you are at Oregon 

State? 

4. Of all of the math classes you have taken, what one is your favorite? 

a. What did you like about it? 

5. What math class did you like the least? 

a. What made it least enjoyable? 

6. [If student has not mentioned Math 111, ask:] Where does Math 111 fit in your list of 

math classes from least favorite to most favorite? 

7. What do you expect to take away from Math 111? [Or what do you expect to get out of 

having taken Math 111?] 

8. What aspects of the content or the experience in Math 111 will be useful to you in the 

future? 

9. In what ways do you think mathematics (in general) will be useful to you in your future 

career?  

[or in the future in your life?]   

10. In what ways is it important to you that what you learn in Math 111 will be useful in the 

future? 

 

The following questions are about your “ideal” class: 

1. When you think about your “ideal” math class, what does it look like? 

 [If student does not mention the following, ask about them:  

• What do you see the teacher doing?  

• What do you see yourself doing? – during class and outside of class? 

• What would the ideal class size be for you? 

• What would the physical set up of your ideal class look like? 

• What about homework? How much time should you spend outside of class on 

homework? Do you have a preference for what types of problems are useful to 

you? What about “story problems?” 

• What about exams? Do you prefer a certain type of exam?  
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• Are you comfortable with letting your grades in exams be the major percentage 

of your overall grade for a class? If so, why? If not, what else do you think 

should be included in determining your grade? 
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Survey 
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APPENDIX B: Beliefs Survey Graphs 
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