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ARTICLE INFO ABSTRACT
Received: 17 Jul. 2021 The study presented here depicts the reasons for high school students to have a negative attitude toward
Accepted: 14 Sep. 2021 mathematics. The students were asked to rate mathematics in comparison to other subjects like history, physics,

or computer science. In addition, they were asked about their attitude, beliefs, and motivations toward
mathematics. To this end a convergent parallel mixed-method approach was implemented using a questionnaire
that combines open-ended, closed-ended (e.g., forced ranking scale, or multiple and single responses), and liker-
scale items. One of the main reasons for student’s reluctancy toward mathematics is their lack of understanding
and self-perception of low content knowledge, which let them to have a negative perception. Students stated that
their negative perception was not new, but instead something they knew since elementary.
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INTRODUCTION

Student’s experiences through their academic life affect their perceptions, belief, and opinions toward mathematics (Kane &
Mertz, 2012) and whether or not they like mathematics or even how much they like it. Other variables like gender could potentially
impact how students perceive mathematics and its usefulness in life. According to Frost et al. (1990) beliefs and ways of thinking
about woman regarding mathematics has been harmful to females. In addition, boys tend to interact more often with instructors
than girls (Stevens, 2015), something that can create a gender bias, and affect the motivation of female students. In the Program
for International Student Assessment (PISA) 2015 that is applied to young adolescences in thirty-one countries, males had a better
achievement in mathematics than females in twenty-eight of the countries (Gallagher & Kaufman, 2005). Apparently, gender plays
arole in student’s achievement in mathematics.

It has been demonstrated that there is a close relation between self-confidence and mathematics achievement (Kloosterman,
1988; Kunhertanti & Santosa 2018; Van der Bergh, 2013). According to Stankov et al. (2011), researchers of the National Institute
of Education in Singapore who studied self-beliefs and metacognition in mathematics students, found that students who think
that are good in mathematics tend to perform well in tests. Moreover, Stankov et al., implied that student “s self-confidence could
better predict performance than any other method and that is “[a] much better predictor of students’ achievements [in
mathematics] than any other non-cognitive measure” (p. 6). This is a good example of the important role that play self-confidence
in mathematics, however it does not represent an indication that student’s enjoyment and attitude toward mathematics would
increase. In other words, although students could have good performance in mathematics, it does not determinate whether the
students like or not mathematics.

When talking about motivation, it is considered to be a strong factor that affect the way that students perceive math. A
motivated student works harder in improving their own abilities. Crump (1995) said that motivation is defined as the way of
stimulating the student’s mind to learn. She goes on to mention that the major components of motivation are enthusiasm,
excitement and interest. Teachers should consider and incorporate motivation as a strategy for developing mathematical skills in
the learning process and as a way to dissipate students " misconceptions. Brophy (2013) found that teachers admitted that they
have an important role in inspiring students to learn and that they can influence the students’ interest toward mathematics.

All factors mentioned above, without a doubt affect student’s attitude toward mathematics in a positive or negative direction,
but they are not the only factors. In this study, | strived to discover the main reasons for which high school students depict a
negative attitude toward mathematics and for rating it as a subject they would not prefer when compared to other subjects like
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computer science or literature. To this end, a mixed-methods study was implemented to answer the following questions: What
are the main reasons that hamper student’s attitude toward mathematics? What is the relation between gender and attitude
toward mathematics? What is the relation between student’s academic program and attitude toward mathematics? Is there a
relation between teacher encouragement and students’ attitude toward mathematics? Is there a relationship between student’s
self-confidence and attitude toward mathematics? Is there a relationship between student’s mathematical ability and their
attitude toward mathematics?

After analyzing all the qualitative and quantitative data, | found evidence that one of the main reasons students have for having
a negative attitude toward mathematics is their lack of confidence in doing mathematics, which affect the student’s motivation,
engagement, and general perception.

THEORETICAL PERSPECTIVES

Attitudes towards mathematics has been addressed in the literature by many prominent researchers who have defined it in
different ways and contexts (Head, 1989; Daskalogianni & Simpson, 2000; Di Martino & Zan, 2001; Larsen, 2013). Kibrislioglu (2016)
stated that attitude toward mathematics is related to its perception of usefulness or uselessness, about liking or disliking it, or as
the engagement or avoidance of any mathematical activity including homework, assignments, projects, or any other. Similarly,
Mazana et al. (2019) defined attitude toward mathematics as an emotional disposition, which could be positive or negative. They
also mentioned that relevant factors influencing student’s liking of mathematics include how students enjoy the class and
teacher’s classroom management and instruction.

Student’s attitude towards mathematics could be influenced by many different factors, including gender. For example,
research has shown that attitude toward mathematics is more negative among girls than boys (Prendergast & Hongning, 2016;
Frost et al., 1994), or that attitude seems to shift from positive to negative while students progress during their scholarly years
(McLeod, 1994). Other researchers like Haladyna et al., (1983) have found that a teacher’s quality of instruction and enhancement
and motivation of students is related to their attitude.

There are many factors that have an influence on how we learn. Some of these factors are not related to an individual capacity
to retain information or memorize a concept, but rather to the many variables surrounding the process of learning and teaching
(Walberg, 1982). In the following paragraphs | address some of the factors and approaches that have guided this study, particularly
the ones related to the role of teachers and student’s affect (i.e., emotions, belief, attitude, self-confident).

Affect in Mathematics

Affect toward mathematics is composed by several factors identified in previous studies (Ayob & Yasin, 2017; Zan et al., 2006).
These factors have a relevant role in the learning process of mathematics. McLeod (1992) stated that affect toward mathematics
has three main components that interact among them: belief, emotions, and attitude. Manzana et al. (2019), mentioned that affect
toward mathematics also includes self-confidence. Some researchers like Hannula et al. (2016) discussed that Mcleod’s
categorization of affect toward mathematics needs to be reconsidered arguing that attitude itself as psychological measure
includes emotions and belief. In any case, and for the purpose of this study, we are particularly considering the effects of variables
like belief, emotions, and self-confidence and its intersection with the role of the teacher in the classroom.

Belief and Mathematics

Belief in mathematics could take many different forms. For students, belief is connected to the skills related to doing
mathematics. Forexample, Lampert (1990) stated that students’ mathematical beliefs are directly related to how fast and accurate
responses can be provided to a mathematical task, solving them as taught by their teachers and by following the “rules”. Then,
according to Lampert, students consider that doing and knowing mathematics means following the memorized rules imposed by
the teachers. Kloosterman et al. (1996), define beliefs as the “personal assumptions from which individuals make decisions about
the actions they will undertake” (p. 39), where personal assumptions depend on the individual -in this case students- inherent
characteristics, and social and personal experiences. The later, trigger the actions that students make and take toward
mathematics.

Certainly, for many students, the above is true, but for the study presented here, belief takes a different form in which student’s
belief toward mathematics is related to their own perception of abilities (Bonne, 2016; McLeod, 1992), past learning experiences
(Spangler, 1992), relation to other courses (Sanchal & Sharma 2017; Schoenfeld, 1989), lack of knowledge (Suthar et al., 2010), and
the role of teachers as motivational catalysts for their success (Brophy, 2013; Johnson, 2017; McLeod, 1992).

Emotions in Mathematics

Student’s emotions toward mathematics are influenced by cognitive, affective, motivational, and expressive factors (Gafoor &
Kurukkan, 2015; Shuman & Scherer, 2014). These emotions could be positive or negative, and entail psychological reactions that
affect the cognitive processes. According to Di Martino and Zan (2011), emotions could affect a student’s attention and memory.
In addition, emotions could potentially affect a student’s abilities to function in a social context and can influence how someone
adapts to life circumstances and the decision-making process (De Bellis & Goldin, 2006).

In mathematics, emotions have been proof to affect and influence student’s learning and achievement (Schukajlow et al.,
2017), and although anxiety has been studied with great emphasis in relation to it, researchers have now focused their attention
on the role of emotions in the process of teaching and learning (Chang & Beilock, 2016). For instance, Pekrun et al. (2017)
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conducted a longitudinal study with secondary students about the relationship between emotions and achievement. They found
that there is a relation between the type of emotions (i.e., positive or negative) and the level of achievement and performance of
students saying that the higher the positive emotions a student has, the better the scores in mathematics. In contrast, the more
negative emotions a student has, the lower the scores and achievement. Student’s achievement is certainly affected by emotions
and vice versa. Schukajlow et al. (2017) stated that “students’ achievement [positively] effects the development of positive
emotions and negative effects on negative emotions... [these suggest that] emotions and [achievement] in mathematics can be
linked by virtuous (entailing positive emotions) and vicious (entailing negative emotions) cycles over time” (p. 5).

Emotions can also affect how someone perceives something, in this case how students perceive mathematics. For example, if
a student relates low scores and embarrassment with mathematics, it is likely that the students will only have negative emotions
toward it, which in result, will hamper the student’s interest, and efforts, motivation, and self-confidence.

Self-Confidence in Mathematics

Self-confidence has been defined by Bandura (1990) as someone’s self-discernment about their abilities to perform a task
successfully, and as the result of the intersection between self-persuasion and confident experiences --experiences that could
come from different sources like personal, social, or performance accomplishments. According to Bandura, someone’s perception
of performance-accomplishments is one of the most relevant factors influencing self-confidence, because they are related to
experiences where mastery was achieved.

In mathematics, self-confidence refers to how students (i.e., the learner) perceive themselves in relation to their own abilities
in mathematics (Adelson & McCoach, 2011; Hannula et al., 2004). According to Hannula et al., self-confidence is one of the most
influential factor that impact students’ learning acquisition, and that affect students’ performance and achievement. These ideas
are supported by studies carried by Van der Bergh (2013) and Mutodi and Ngirande (2014) who found that students with a high
level of self-confidence strongly believe they have the potential and abilities to succeed in mathematics. Student’s confidence that
they can do mathematics is relevant, since it provides them the conviction to overcome their fears of not being able to perform as
desired. In contrast, students with low self-confidence believe that regardless what they do, they would never do well in
mathematics, which hampers their desire and possibilities of developing the needed habits, skills, and competence to achieve the
level of performance they want or that is needed.

Student’s confidence can be influenced by many factors. One factor is the classroom’s teacher. Teacher’s strategies to provide
a high-quality instruction to engage, motivate, and encourage students has an effect on how students build their own self-
confidence. Teacher’s must set realistic expectations by guiding students in a scaffold way where knowledge is developed
gradually. These would allow students to experience a sense of achievement, learning, and understanding, leading to a positive
self-confidence.

Teacher’s Role as a factor in Motivating Students to Learn

Motivation is strong factor that impact the way that students perceive mathematics (Middleton & Spanias, 1999). A motivated
student works harder in improving thier own abilities and could acts as a virus that spread this emotion to other students. Crump
(1995) said that motivation is defined as the way of stimulating the student’s mind to learn. She goes on to mention that the major
components of motivation are enthusiasm, excitement, and interest. Teachers should use motivation as a strategy for developing
mathematical skills in the learning process and a way to dissipate students” misconception. Brophy (2013) mentioned that
teachers admitted that they have an important role in inspiring students to learn.

Teachers play an important role and represent a fundamental factor when it comes to motivating, engaging, and encouraging
students to learn, have an active involvement in class, and to perform successfully. It is vital that both teachers and students are
motivated in the dynamic process of teaching and learning (Anderman et al., 2011). According to Impact Teacher (2017), a teacher
with a high level of motivation can attain a stable and energized positive educational practice that would leverage student’s
behaviors to learn, and ultimately to nurture their scholarly journey by helping students to increase their own personal intrinsic
motivation (Reiss, 2012). Chuter (2019) stated that a motivated student will work harder to find solutions to complex tasks, and
that their intrinsic motivation will foster in them “strong and flexible critical thinking skills” (p.1) that would otherwise not develop.

Motivated students are no different from those unmotivated ones, neither are more intelligence or with a higher capacity to
work on their courses, however they have the necessity of having and finding responses to their questions, doubts, and inquiries.
Then, it results relevant for teachers not only to answer those questions or help those motivated students find the answers they
need, but to create a classroom environment and culture where unmotivated students feel the necessity of having their questions
answered too, by providing opportunities to learn within topics and situations related to their context and reality (Aguilar, 2021,
Lesh & Doerr, 2003). This way both motivated and unmotivated students will perform as expected in their courses.

In the classrooms, students must feel that what they are learning matters and that its related to the real-world. It is not
uncommon to hear students complain about the usefulness of different courses like science, chemistry, or mathematics. But, the
learning in the classrooms and how students’ knowledge acquisition occurs depends--among other variables—-greatly on what
teachers do, the type of interactions that take place between teacher and students, and on how teachers talk, advise, prepare,
and engage to their students (Ball & Forzani, 2011). In regard to the latest, Chuter (2019) suggest that to keep students motivated
in class, teacher should integrate in their instruction the following practices: growth mindset, self-efficacy, normalize the struggle,
create quiet spaces, and auto-acknowledgment. The mindset’s growth refers to how teachers help their students realize that
success and achievement are mostly related to hard work and commitment, and not really to their perception of how capable (or
not) they are to perform well. Students must comprehend that accomplishment is the result of working toward a goal, which
teacher should help in creating and reaching. The normalization of the struggle refers to what the National Council of Teachers of



4/11 Aguilar / INT ELECT J MATH ED, 16(3), em0658

Table 1. Independent variables recoding

Variable Original Recoded to
. Spar.nsh Track (Elllngual) Bilingual
Academic Program English Track (Bicultural) Bicultural & IB
Diploma Track (International Baccalaureate)
Very low
X . Low Low
Self-Confident Perception Good Good
Very Good
Elementar .
School-level dislike mathematics Middle Schoyol Befor.e High School
- High School
High School
Very little
Teacher encouragement as a motivational Little Little
factor to improve mathematics Much Alot
Very much

Mathematics (NCTM) calls as productive struggle (2014). Productive struggle does not mean that students should suffer to learn,
it is actually the opposite, it refers to the opportunity that students have to explore different possible solutions path, alternative,
or solution cycles, in order to achieve a solution to a task or situation. Similar to what happen in real-life when a problem needs
to be solved and different responses and routes are followed until the desire result if found (Hiebert & Grouws, 2007; Lesh & Doeer,
2003). Cluter (2019) recommends the use of quiet spaces to enhance the critical thinking and reflection when working in task that
require concentration, in particular when it is an individual work. In addition, she recommends that tasks that requires students
collaborating in teams are separated from those where the students work individually. Another recommendation is that teachers
helps their students realize and acknowledge that failure is always a possibility. In particular, for students that are over motivated,
its important that teachers help them understand that not finding a right answer, or perhaps not being the first one in finishing a
task, does not means they can’t successfully complete the work. Controlling and understanding the above would help students
manage their emotions in a more successful way, and will avoid frustration when not having the desire outcome (Kapur, 2014).

METHODOLOGY, DATA COLLECTION, AND PARTICIPANTS

In this study, high school students were asked about their attitude, beliefs, and motivations toward mathematics. To
understand the reasons behind student’s motives and beliefs toward mathematics, | followed a convergent parallel mixed-
method approach (Mills & Gay, 2019) to implement a questionnaire that combines open-ended, closed-ended (e.g., forced ranking
scale, or multiple and single responses), and liker-scale items (Sauro, 2018; McLeod, 2019) (see Appendix A). According to Creswell
and Pablo-Clark (2011) the implementation of a convergent parallel design requires researches to simultaneously implement and
collect the quantitative and qualitative components at the same time in the research process, analyze the data independently,
and considering equally all the information found for interpretations.

In the quantitative component of the study, | report here the descriptive statistic of the data and an inferential analysis
considering a Chi-Square test (Welkowitz et al., 2006), in which | analyzed the association between the variables using the SPPS
statistical software. The dependent variable corresponded to whether or not students like mathematics (i.e., Like Math), and as
independent variables | considered the participant’s gender, academic program, motivation, reported student’s attitude toward
mathematics (i.e., when students acknowledged they do not like mathematics), teacher encouragement, and their self-confident
in mathematics. Some of the independent’s variables were recoded to facilitate the analysis (Babbie et al., 2018; Meyers et al.,
2013) as its depicted in Table 1.

In the open-ended questions participants were asked to state their reasons for which they considered mathematics not to be
a subject they like most when compared to other subjects. Almost six-hundred responses were received. These responses were
categorize following a descriptive double-round inductive process (Miles et al., 2018; Saldana, 2014). During the first phase of the
process all the student’s responses were categorize In Vivo (Saldafia, 2014) into 19 main categories (See Table 2). These categories
were reduced during the second phase of the coding process to five major characteristics of the student’s perceptions and belief
toward mathematics (See Table 3).

All the codes that emerged from the In Vivo coding process were re-coded into five different categories as mentioned before.
All the categories correspond to the student’s belief and perception toward mathematics and summarized the voice of the
students in regard to mathematics. It seems that their own perception about their knowledge of mathematical content knowledge
is what led their perception.

Participants

The study took place in a private institution located north Mexico, about two hours from the border with the United States.
Participants were high school students in grades 11-12th, from which 350 participated in the study. For the purpose of the report
presented here, only responses from participants that rated mathematics as not their first or second most preferred school subject
were considered. In total, 197 student’s responses were used for the analysis, from which 40% were male and 60% female.

The high school students in this institution were enrolled in three different academic programs: The Spanish track (i.e.,
bilingual), English track (i.e., bicultural), and Diploma from the International Baccalaureate (i.e., IB) track. In the Spanish track



Aguilar / INT ELECT J MATH ED, 16(3), em0658 5/11

Table 2. Student’s reasons for disliking mathematics

Category Percentage
| do not feel attracted to 16%
Too much work 13%
It’s boring 9%
It’s confusing 8%
It’s difficult 7%
| don’t receive motivation 7%
| am not good enough 6%
| do not understand 5%
Itis tedious 5%
Any other subject is easier 5%
Teachers do not explain 4%
Too much to memorize 4%
| forget what | already learn 3%
Teachers way of teaching 2%
Too exact 2%
| never know what to do 1%
| get distracted 1%
Needs to much practice 1%
| have other interests 1%

Table 3. Student’s categories for disliking mathematics

Category Percentage
Confident in mathematics content knowledge perception 38%
Motivation 26%
Lack of interest or apathy 21%
Teacher encouragement and related factors 13%
General Self Perception 2%

program, students took all their courses in Spanish. In the English track, students took their courses in English and are enrolled in
a third language. The diploma is a high-rigor academic program that allows students to transfer credits from high school courses
to college. Approximately 55% of the students that participated in the study were enrolled in the Spanish track, and 40% and 5%
for the English and Diploma program respectively.

The Instrument

The instrument used for this study (See Appendix A) was a short-focus questionnaire adapted from several prominent
researchers (Kislenko et al., 2007; Prendergast & Hongning, 2016; Schoenfeld, 1985) with the idea to capture in a snapshot the
student’s perception toward mathematics related to factors such motivation, belief, self-confidents mathematics, and teacher’s
role as extrinsic agent of motivation.

In the instrument, students were first requested to rate from 1 to 5 several subjects (e.g., mathematics, physics, computer
science, literature, and history) based on their perceptions and beliefs, where one represented the most preferred and 5 the least
preferred subject. Since the goal of the study was to have a better understanding of the negative attitude, reasons, perceptions,
and belief students have toward mathematics, only those students that rated mathematics as their third, fourth, or fifth option,
were asked to continue the questionnaire. Immediately after, the students were asked when they did realize that mathematic was
not one of their most preferred subjects, and why, for which they were requested to provide at least three reasons. Then, students
were asked if their perception toward mathematics was related to their self-confident in mathematics, their study habits, or if it
was related to their teachers. Likewise, students were asked about how they perceive their ability in mathematics, and if the
motivation and enhancement received from their teachers played any role in their perception toward mathematics. Finally,
students were asked if in general they like or not mathematics.

Although the instrument implemented in this study was short in length, it was deep in substance. In the end, the survey was
intended to serve as a tool that allowed me to capture student’s perception, belief, and opinions toward mathematics in a simple
but straightforward way.

FINDINGS AND RESULTS

Itis not a surprise that students from different grade levels depict a dislike or negative attitude toward mathematics (Quinn &
Jadav, 1987), despite their abilities or proficiency in mathematics. In this study I strived to uncover the reasons behind students’
reluctant negative attitude and perception toward mathematics regardless of their academic achievement, and since when they
knew mathematics was not one of their most preferred subjects. In this regard, 77% of the students responded that they knew
mathematics was not their most preferred subject since elementary or middle school, while 23% stated that they discovered it in
high school. These reflect the difficult task that educators have in breaking years of student’s bad habits, misconception, low self-
esteem, and lack of confident and motivation (Johnson, 2017). In this study, high school students were asked about the reasons
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for which mathematics was not one of their most attractive subjects. Since the goal of the study presented here was to find the
reasons and motive for which students dislike mathematics, only students that did not rate mathematics as their first or second
most preferred subject among five different school subjects were asked to express their motives. In total, the students provided
588 responses. These responses were coded and categorized into nineteen themes (see Table 2).

Table 2 depicts all the reasons for which students expressed mathematics was not their most preferred subject. The number
one reason for the students to have a negative attitude toward mathematics, was as simple as they do not feel attracted to it,
followed by the fact that students find mathematics as a subject that requires “too much work”. However, its well known that
practice is essential in mathematics to develop fluency (NCTM, 2014), but not to develop conceptual understanding, for which it
is understandable that teachers assign homework that is perceived as time consuming (Cooper et al., 2006). As the third most
important reason, students mentioned mathematics is “boring”, followed by “confusing and difficult” with eight, and seven
percent respectively. Certainly, it will be perceived as boring if teachers do not have an inquire approach where mathematics
become more that only numbers and letters. In addition, a lack of connection with real life situations could contribute to a lack of
student’s engagement and motivation toward mathematics, which, could potentially hamper the student’s perception about the
beauty and benefits of mathematics, and how it is a ubiquity science that can be observed everywhere (de Castro, 2020).

A revealing reason that was not mentioned by the students as much as expected, was the influence that teachers have in
motivating, engaging, and encouraging students to do and work in mathematics task and activities. In these regards, only seven
percent of the students mentioned that they do not perceive that their teachers motivate them to learn. Similarly, two percent of
the students mentioned that their teachers do not have a teaching strategy that support their learning, and four percent that their
teacher do not explain at all. The student’s perceptions could be related to a lack of teacher preparation and training in both
content and pedagogy that projects the teacher’s inability to engage their students in the mathematical classroom (Maryani &
Martaningsih, 2015).

Several other reasons were related to the student’s self-confidence and attitude toward mathematics. For example, six percent
of the students expressed not having the ability to perform well in mathematics, or that they simply don’t understand, which was
mentioned by five percent of the students. A smaller number of students (one percent) expressed not knowing what to do when
solving a mathematical task. These reasons for disliking mathematics can be addressed by teachers by paying attention into what
the students are struggling with and by using teaching pedagogies that elicit the student’s understandings and knowledge (Lesh
& Doeer, 2003). All the student’s reasons mentioned above were classified into five main categories (see Table 3) that highlighted
the major reasons for students to feel not interested toward mathematics.

In Table 3, all the reasons categorized in Table 2, were summarized. The major reason, as mentioned by the students is not
having the confidence of a deep content mathematical knowledge. This is an indication that students recognized a lack of content
knowledge that hamper their understandings of mathematics. Likewise, this reason is related to the second and third reason: lack
of motivation and interest. While understanding is important, if students do not find or have the reasons, engagement, motivation,
or encouragement to do mathematics, it is unlikely they will develop a proficiency in mathematics (Yeh et al., 2019). In addition,
student’s lack of mathematical content knowledge might have been the result of a low-quality mathematical instruction in
previous school years (e.g., elementary or middle school) or to a difficult learning experience (Sogunro, 2017).

The second and third category are closely related to the fourth reason since it corresponds to the teacher’s effectiveness in
providing an instruction that engage, enhance, and encourage students to learn mathematics. Even thought it was not the first
reason, teachers can influence students in both a negative or positive direction (Blazar & Kraft, 2017). This includes how a
motivated teacher can transfer that motivation to the students in a way that transforms the student’s negative mindset (Han &
Yin, 2016).

The last category of reasons is related to the student’s self-perception and confidence that they can effectively do
mathematics. As mentioned above, if the students do not perceive to have the knowledge to do and learn mathematics, they will
probably have a low self-esteem and negative attitude toward mathematics, as one of the students participating in the study
mentioned, “l am just not good at math”. Student’s self-confidence play a relevant role on the student’s learning acquisition of
mathematics (Hannula et al., 2014).

Statistical Analysis

Student’s reasons to a negative attitude toward mathematics can be influenced by many different variables as depicted above,
and even when some of the reasons were organized and showed, many other aspects (e.g., previous experience, social economic
status, background, or access to resources, among others) can also affect the student’s perception, motivation, and attitude.
However, in this study, | am only showing some of the reasons mentioned by high school students. These reasons can potentially
be considered by teachers and curriculum developers to provide a richer learning experience. In addition of studying the student’s
reasons for a negative attitude toward mathematics, | conducted a statistical analysis of other factors that could potentially have
an effect on the students’ attitude toward mathematics. These factors are: gender, academic program, teacher motivation, the
perception of own abilities, and the grade level for when student’s discover their perception toward mathematics.

In the following paragraphs, | depict the results of the statistical analysis that was conducted to better understand the reasons
and attitudes of the high schools’ students toward mathematics. Table 4 depicts the descriptive statistic of the different variables.

Several inferential statistical analyses were conducted to examine the relation between the variables. As mentioned above, all
the statistical analysis performed was done considering a chi-square test of independence.

The first analysis was performed to test the relation between student’s self-confidence and their perception of mathematics
as a subject they like or not (i.e, like math). After conducting the analysis, | found that these variables were significant, X2 (2, N =
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Table 4. Descriptive statistics

Variables N M SD
Like mathematics 197 1.47 0.5
Academic Program 197 1.55 0.66
Gender
Male 79 1.61 0.49
Female 118 1.72 0.55
Self-Confident in mathematics 197 1.71 0.45
Schooling level for disliking mathematics 197 1.23 0.42
Abilities in mathematics 197 1.73 0.45

197) = 13.39, p <.01. This means that students who reported feeling confident in solving mathematical tasks, do not depict a
positive attitude toward mathematics. It can be inferred here that the student’s ability for mathematics or science is not always
correlated with a STEM path career in the future.

Similarly, chi-square test was implemented to examine the relation between student’s perception in mathematics as a subject
they like or not (i.e, like math) and if that perception would change if their mathematical ability improved. | found that these
variables were significant, X2 (2, N = 197) = 12.89, p <.01, which means that helping and supporting students improve their
mathematical proficiency would change their attitude and belief toward mathematics. Students with a negative perspective about
mathematics is mostly related to a lack of proficiency, conceptual understanding, and procedural fluence. Students must be
shown the beauty of mathematics and its connection to the real life with examples of how mathematics is ubiquitous.

In this study, | also analyzed the teacher’s encouragement, enhancement, and motivation as a factor that could potentially
affect the student’s perceptions and beliefs toward mathematic. The chi- square test performed depicted that the variables were
significant, X 2 (2, N = 197) = 21.14, p <.01. Evidence was found that receiving support from teachers, would significantly help
students appreciate mathematics with a different more positive perspective, in particular those students with a negative attitude
toward mathematics. This finding aligns with what Schmoker, (2006) mentioned about the importance and impact of teachers on
the student’s learnings, beliefs, attitudes, and motivations.

When analyzing if gender potentially has an effect in the student’s perceptions and attitude toward mathematics, | found the
relation between the variables not to be significant with a chi-square X2 (2, N = 197) = 1.05, p > .01. This highlight a contrasting
belief that mathematics is mostly a male-gender-driven subject (Kane & Mertz, 2012). According to the evidence found through
this analysis, gender cannot be considered as a variable that would have an effect in the student’s attitude toward mathematics.
Similarly, the academic program the students were enrolled (i.e., i.e., in Spanish, English, or International Baccalaureate) does not
represent a significant variable that affects the students’ attitude and perception or their opinion if they like mathematics or not.
In this regard, a chi-square test X 2 (2, N = 197) = 14.14, p >. 01. resulted not significant.

CONCLUSIONS

Student’s motivation, perception, belief, and attitude toward mathematics are influenced by many factors, including social
and cultural aspects as Kane and Mertz (2012) stated. If student’s confidence and self-perception in mathematics is not met, it is
likely that they will develop long-lasting negative attitudes toward mathematics, as found in this study, in which high school
students reportedly acknowledge their negative perception toward mathematics since elementary or middle school. Then,
teachers at all levels, must instill constructive encouragement and attitude in mathematics to halt student’s misconception, and
in return develop their cognitive abilities and improve their achievement and attitude toward mathematics.

In this study, we found evidence that some of the most relevant factors influencing high-school student’s perception and
attitude toward mathematics are related to their self-perception and motivation (Hannula et al., 2004), the confidence and self-
perception in mathematics knowledge (Boyer & Mailloux, 2015), their lack of interest (Heinze et al., 2005), and teacher’s
encouragement (Tambunan, 2018).

The student’s self-perception about their mathematical knowledge was the first reason they mentioned to have a negative
attitude toward mathematics. This means that the students realized their lack of mathematical understanding. Itis likely that this
lack of knowledge is a projection of what the students have been missing since the very early stages, which is when the
foundational concepts are set. Then, there is an opportunity for teachers to work on changing the student’s point of view regarding
mathematics by breaking their misconceptions and scaffolding their mathematical knowledge acquisition.

In terms of teaching motivation and encouragement, it is crucial that teachers give their students words of praise not only
when they get an answer correct, but also when the students have done an effort to externalize their thought and provide a
solution to a task, even if the solution still needs work.

Finally, | would like to say that more research is needed with the purpose of correlating this type of study with assessments. In
this way, it could be tested whether such variables like gender, program, teacher s motivation and other variables, have a real
impact in the improvement of the student s skill, enjoyment, motivation, and achievement.
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APPENDIX A - QUESTIONNAIRE

Gender:

Academic Program:

Grade Level:

1. Listyour favorite subjects from 1 -5 where 5 is the most attractive and 1 the least attractive.

2. Since when you know math is not once of your favorite subjects?

3. Mention the 3 most important reasons why mathematics wasn’t your first or second option.

4. The fact that mathematics is not your most attractive subject, in your opinion, is because: (select at least one): Your math
abilities, school habits, Teachers, other.

5. If you could measure your mathematics proficiency, how would you say it is?
Would you say that receiving motivation from your math teacher would help you improve your abilities and skills?

7. Ingeneral, do you like math?
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