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Most people have heard the age-old saying, “attitude is the key to success”.
Various quotes can be retrieved that subscribe to this philosophy. In education, research
suggests that student attitudes toward a subject lead to academic success (Popham, 2005;
Royster, Harris, & Schoeps, 1999). Generally speaking, mathematics is a subject that is
often disliked, begging researchers to investigate how mathematics attitude affects
mathematics learning. Further, I believe that student attitudes and achievement hold
some implications concerning the types of mathematics courses offered and which
department ultimately provides them for the students. Business and engineering majors
are required to complete at least one semester of calculus at most universities. Currently,
mathematics departments offer mathematics classes focusing on applications in specific
areas and majors, such as business and engineering. If every other department wants a
mathematics course that focuses on specific applications for their degrees, they may start
offering their own mathematics courses. This, of course, could be detrimental to

mathematics departments.

This study investigates college students’ attitudes toward mathematics. While
some of the student attitudes are positive or neutral, as an instructor of introductory
mathematics courses in higher education, | have become increasingly concerned about
the large number of unenthusiastic and/or poor attitudes that | have observed in many

students.



It was mostly due to these firsthand experiences that | decided to investigate these
attitudes further. 1 am most interested in college students who are enrolled in
introductory college algebra courses. These courses are taught via large lectures at the
University where the study is taking place. Specifically, | want to explore how college
students’ attitudes have changed over time and what factors have contributed to these

attitudes.

This research examined what factors affect college students’ attitudes toward
mathematics. From these findings, suggestions will be made concerning ways in which
the decline of student attitudes toward mathematics can be reversed or prevented at the
college level. This qualitative study relies on survey methods to gain background
information and group participants in order to choose interviewees that have had diverse
mathematical experiences and attitudes throughout their life.

In order to gain a more informed and well-rounded perspective about student
attitudes, I began this process by turning to the literature. The bulk of my reading
consisted of what factors were found to influence student attitudes towards mathematics
in previous studies. After reading, | condensed these findings into six main factors that
were found to affect student attitudes toward mathematics: teacher attitudes and beliefs
(Uusimaki & Nason, 2004; Beswick, 2006; Wilkins & Brand, 2004; Swan, Bell, Phillips,
& Shannon, 2000; Grouws & Cramer, 1989; Schoenfeld, 1985; Beswick, 2007), teaching
style and behavior (Chesebro, 2003; Wanzer et al., 1998; Thompson & Thompson, 1989;
Adams, 1989; Midgley, Feldlaufer, & Eccles, 1989; Harkness, D’ Ambrosio, & Morrone,
2006; Stage, 2000; Schweinle, Meyer, & Turner, 2006), teaching techniques (Anderson,

2005; Townsend et. al., 1998; Higgins, 1997; Pearce et. al., 1999; Mitchell, 1999;



Kinney, 2001; Yusof & Tall, 1999; Elliott et. al., 2001; Raymond & Leinenbach, 2000;
Whitin, 2007) achievement (Hannula 2002, Tapia & Marsh 2001, Lopez, Lent, Brown, &
Gore 1997, Midgley, Feldlaufer, & Eccles 1989), assessment, and parent attitudes and
beliefs.

I took all of this previous information and reflected on what | wanted to come out
of this study. As a teacher, | felt that there was more depth to be found concerning
factors that affect student attitudes. 1 also knew that student’s past experiences were a
key influence on current attitudes. Ultimately, | wanted to know ‘why’? Why do so
many college students seem to dislike math? Why do some like math? And what, if
anything, can teachers and the education system do to improve attitudes toward math?

Since | really wanted to know ‘why’, | knew | needed to talk with students. |
decided to do a mixed methods study, with the qualitative component and interviews
serving as the primary data source to answer my questions. | also decided to study
students in an introductory large lecture mathematics course, so | used a quantitative
survey to amass a larger number of numerical data and gain breadth. The quantitative
study asked students questions about their attitude towards mathematics throughout their
entire schooling experiences. | used the information from the surveys to group students
based on grade levels where they had the most significant mathematical attitudes and also
by the trend of their attitude across time.

After contacting all 99 students who completed the quantitative survey several
times, | was very fortunate to have 23 students agree to speak with me. Luckily, there
was a great variation in attitude trends, beliefs, and experiences, so | believe | gained a

wide range of interview data.



From this process, five main themes emerged to answer my primary research
question: The five themes are: 1. Teacher characteristics, 2. Teaching characteristics, 3.
Classroom characteristics, 4. Assessments and achievement, and 5. Individual
perceptions and characteristics. There are many relationships among these five themes.
Primarily, I see these first four characteristics as external to the student, while the last one
is internal and based on each student’s perceptions that have been building and been
influenced throughout their lives. Ultimately, | believe these four external factors can
play a role in influencing each student’s internal perceptions and beliefs.

Clearly there are many relationships among the five primary factors that were
found to affect college students’ attitude toward mathematics. There is obvious overlap
and interplay among teachers, teaching, classrooms, assessments, and students. In most
mathematics classrooms, the external factors affect and influence the other external
factors. For example, the characteristics of a teacher usually have an effect on the
teaching style and the classroom environment that the teacher creates. This varies based
on the classroom, the class and the teacher. It is difficult to discuss exact relationships.
But, as | went back to my original questions of ‘why’ do students like or dislike math and
what can we do, if anything, to alter this like or dislike, | saw a key relationship emerge.

This relationship sets the framework for my conclusions and implications.
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The diagram above represents this relationship. On the left, we see the four
external factors affecting each other, symbolized by the connecting arrows. On the right,
we see the internal factor that also affects student attitudes. The arrow connecting the
external factors to the internal factor represents the effect that the external factors can
have on individual perceptions. These internal conditions are formed throughout life and
the arrow highlights that they can be affected and changed by the external factors. | see
attitudes as an internal characteristic that are most affected by individual internal
perceptions. However, we, as educators, can affect the internal factors using the control
we have over some of the external factors like teaching and classroom characteristics.
My hope is that by focusing on altering external factors, we can affect internal
perceptions and student attitudes. Ultimately, this diagram represents the relationship

between external factors and the influence they have on internal perceptions and attitude.



Since this relationship is based off of the interviews, it is important to remember
that this has emerged from the students’ perspectives. This represents a relationship
primarily from the students’ point of view.

Let’s consider each of these factors more closely to gain a better understanding of
the student’s perspective. The first external factor that emerged from the data pertained
to characteristics of the teacher. | see this characteristic as one of the most important
since teachers often have the power to affect other factors. When speaking with students,
they often spoke of the influence a teacher’s demeanor had on their attitude toward the
class. These students described memories of nice teachers, funny teachers,
unapproachable teachers, and devoted teachers.

Another category that emerged was the amount of interaction and type of
relationships that students had with their teachers. This often led to a discussion of the
amount of personal attention that students receive from teachers and the effect this has on
student attitudes. One student discussed the positive impact a devoted teacher who gave
plenty of personal attention can have. She said, “I had a teacher in high school that
really, really tried to do everything she could to make me understand. She met me after
class. That would be the most positive thing. | knew she was doing everything she could
to help me.”

The second external factor of teaching characteristics is clearly closely related to
teacher characteristics. First and foremost, students felt that the clarity of their teacher’s
explanation influenced their understanding of mathematics and, hence, their attitude

toward mathematics. Some students also discussed the importance of seeing mathematics



and explanations from multiple points of view and multiple representations, such as
graphically and algebraically.

Some also felt that the explanations and examples used in the class should
highlight the usefulness of mathematics. The presence of collaborative learning also had
an effect on some students’ attitudes, along with the use of time and pacing during
instruction. Another student thought illustrating the usefulness of mathematics can have
a lasting effect on students. She said “If you’re positive and willing to take time to teach
and connect with the kids and bring it into a real life scenario, I think that is going to
help kids learn math better and have a better time with math in the long run.”

Size and environment were the two primary classroom characteristics that
students felt affected their attitude toward mathematics. Since this study was conducted
with students enrolled in a large lecture college algebra class, size was one of the most
referenced characteristics. A student summarized the way a large class makes them feel
and the environment it often creates. He compared this large class to a previous college
math class and said, “It [a previous college math class] just seemed more on a personal
level and it was a smaller class—there was only probably 25 kids in it and | think that
really helps with math classes. When you don’t feel overwhelmed by the student
population as well as the concepts...and I think at the college level your classes are so
huge and so you feel just swept under the rug anyway...so it’s hard to kind of stay ahead
of the game in that environment.”

The fourth and final external factor is assessments and achievement. In terms of
achievement, students spoke often of the value of success in mathematics courses and the

role success plays in student attitudes. Specifically, students found their attitudes



improved as their success in the course improved. Simply stated a student said, “If you
do something and you do it good you’re going to like it a lot better than if you’re failing
something. Compared to like sports. You feel like if you’re good at basketball that
means you like to do it. And if you’re pretty terrible you don’t want to go out there and
play all the time.”

In terms of assessments, the amount and type of assessments were cited by
students as affecting their attitudes toward mathematics.

The final theme is the internal factor that affects student attitudes toward
mathematics: individual perceptions and characteristics. In the interviews, a few
students drew on early family experiences and the influence they had on their attitude
toward mathematics. Individual perceptions of challenge level, frustration level, and a
sense of accomplishment were believed to impact student attitudes. A student discusses
the enjoyment and sense of accomplishment that comes with meeting a challenge, but
also the frustration and negative feelings associated with a problem that is too
challenging. Challenge and frustration are often linked with motivation. Students
conveyed their need to connect to math topics in order to improve student attitudes.

Finally, the most discussed category that students felt influenced their attitude
toward mathematics was the level of understanding. Most students truly felt that their
attitude towards mathematics was often in direct relation to their level of understanding.
When asked what would improve their attitude toward mathematics, one student said,
““...Just a better understanding of it rather than just trying to remember stuff just for a

test or just for a quiz. Understanding it for a long period of time”



Now that we have considered each of these factors in more detail, what does it tell
us and how can we use these ideas? | think we can consider these five themes to
determine how we may be able to reverse or prevent poor attitudes towards mathematics,
even at the college level.

Returning once again to the relationships among the factors, we recognize that
external factors can influence each student’s internal perspective. | believe a student’s
attitude is part of their internal perspectives and I realize that we cannot directly control
each individual perspective. However, as a teacher, |1 know that | have some influence
over these external characteristics.

After reviewing the interviews, | recognized many ideal classroom conditions that most
students desire: ideal characteristics of a teacher, a classroom, a teaching style, and
assessments. | believe trying to meet these ideal conditions through these external factors
can ultimately influence each student’s internal perception and attitude toward
mathematics. Hence, considering these external factors and the ideal classroom
conditions provides a framework for improving student attitudes.

All of these conditions that educators and the education system can control are
external conditions belonging to one of the four factors discussed. Educators should try
to affect the external conditions in the hopes of affecting each individual’s internal
conditions.

In terms of teacher characteristics, students want a nice, approachable devoted
teacher who respects students and makes time for each student. Desired teaching
characteristics include multiple classroom activities and techniques coupled with clear

explanations and many examples. These examples should be challenging, interesting,



and useful in real life. The assessments would be fair and frequent; while overall the
classroom would be small in size with a relaxed, interactive environment.

Seems simple and direct, right? | think many would agree with most of these
ideal conditions. | would like to think | am a devoted teacher who gives clear, useful and
interesting explanations. Then, why is this so difficult? Why aren’t these conditions
already in place? In other words, if this is so simple, why don’t we do it?

Well, I believe there are many responses to this. | think for some educators, many
of these conditions have been put into place. This is apparent in the positive memories
that students have of mathematics.

On the other hand, the fact is that there are real world restrictions that produce
obstacles to obtaining some of these conditions. Financial costs, coordinated courses,
and teacher tenure are merely a few examples.

Also, while I believe most educators would agree that student attitudes toward
mathematics often decline, | am not sure that everyone has considered the student point
of view and the similarities it seems to have with many teacher’s point of view. In other
words, | do not feel that many have taken the time to truly understand where the students
are coming from and the fact that teacher and students desire many of the same classroom
characteristics.

The results of this study indicate five factors that influence student attitudes
toward mathematics with the four external factors impacting the student’s individual
perceptions and characteristics. These factors and their relationship create implications

and suggestions for schools at all levels.



I found through these interviews that most students really do want to understand
mathematics. A lack of understanding seems to promote the decline of student attitudes
toward mathematics. However, there can be differences in student definitions of
understanding and teacher definitions of understanding. How do students gauge their
level of understanding? Do they think understanding means being able to manipulate and
apply algorithms or are they genuinely concerned with understanding the deeper concepts
and connections? These clarification questions were not asked in the interviews,
although upon reflecting on the interviews, | suspect the definition is different for
different students. I believe true understanding needs to be emphasized more in every
grade, rather than memorization and procedures. Students need depth more than breadth.
The reality is many topics get covered so quickly and poorly that students often are
forced to relearn material over and over again. If each topic were concentrated on and
taught for understanding the first time, | believe we would have less students needing
repeated remediation and would have more positive attitudes toward mathematics. As |
said earlier, one way to accomplish this is to limit the number of concepts covered per
year, as well as overhauling the methods used to teach the concepts. Also, some
standardized tests now in the K — 12 school system have been undergoing changes.
These changes need to continue to occur and focus on testing for understanding rather
than purely skill. This is not to say that skills should not be covered. However, in my
opinion, skills can serve as the foundation for higher level thinking, deeper understanding
and stronger connections. One way to ensure students are able to obtain a deeper
understanding is maintaining a proper balance between challenge and frustration. This

also requires teachers evaluating students to ensure each student is being appropriately



challenged. Evaluation is not always about summative assessments. Teachers should
constantly assess in their classroom. Personally, | find it very helpful to survey student
facial expressions and body language. Often, I can get a sense if students are lost just by
being aware of students’ nonverbal reactions.

This leads to the importance of teacher devotion. Students that were interviewed
want teachers who are invested in their learning and truly care if their students understand
the material. An increase of devoted teachers whose primary purpose and reason for
being in the education field is to teach students will definitely increase student
understanding and attitudes. One way to evaluate a professor’s teaching for
undergraduate college mathematics course is to critically review student evaluations.
However, as we have seen from this study, opinions and attitudes can be influenced by
many factors. Hence, it is important that this is not the only method for evaluation.
Informal conversations with past and present students can also help to evaluate teaching.
Scheduled and unscheduled visits to classrooms should also occur to not only evaluate
teaching but also to create conversations and collaborations among colleagues. Overall,
extra efforts by everyone in the department will emphasize the importance of teaching in
higher education.

Most of the implications and suggestions become attainable with smaller classes.
Students overwhelmingly preferred smaller classes, as long as they are given more
attention and, therefore, are able to understand mathematics more readily. It also
prevents an overwhelming environment and reduces the occurrence of standardized
testing. Once again, smaller classes do not guarantee increased individual attention; it

merely becomes easier to do if teachers and the education system believe this is important



and are willing to follow through. 1 do recognize that financially, smaller classes are not
always possible. In these cases, | believe more effort needs to be made to make a large
classroom seem small. This can be accomplished by breaking the large class into smaller
subsections. Graduate assistants or teacher’s aides can assist in providing personal
attention to all students.

Personally, I believe the results from my study have affected the way | view
students and their attitudes. | see this come across in my teaching style and the way |
interact with them. Ultimately, | believe all educators and the education system need to
recognize these implications and devote efforts towards implementing suggestions as best
possible. These implications and suggestions are simply stated, but in no means are they
simple to implement. | truly believe a commitment to improving student attitudes will be

linked to an improvement in student success and understanding.
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