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Abstract

The purpose of this qualitative study was to explore the reasons contributing to the high school
students’ underperformance in trigonometry in the state examination. The research was
conducted to analyze the teachers’ and students’ perspectives regarding this issue. The data for
the research was collected in two public schools in Baku through semi-structured interviews with
four (4) mathematics teachers, focus group interviews with sixteen (16) students studying in 10'"
and 11" grades, and non-participant observations. The results of the research show that the
reasons for high schoolers underperformance can be divided into two categories: teacher-related
and student-related reasons. Among teacher-related reasons teachers’ methods, teachers’ self-
efficacy (i.e., teachers’ confidence, teachers,” and students’ motivation) are emphasized whereas
student-related reasons are shown as students’ motivation and their perspectives about the
relation of trigonometry to a real life. Apart from the teacher and student-related reasons, the
study identifies that the lack of resources for teaching trigonometry also negatively affects the
exam results. The findings were interpreted based on Lev Vygotsky’s Social Constructivism
Theory (1968).

Keywords: students’ underperformance, students’ difficulties, trigonometry, achievement
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Chapter 1: Introduction

Ojose (2015) stated that mathematics can solve problems across all disciplines. Indeed,
with the help of their knowledge in mathematics, students can learn how to pose questions,
investigate, create mathematical inquiries, and make sensible decisions, thereby enhancing their
critical and logical thinking skills, which are the determining factors in students’ academic
performance (Chukwuyenum, 2013). Owing to its significant impact on human life, mathematics
is a subject that must be a fundamental exam requirement for school graduation and for
proceeding to higher education (Gravemeijer, Stephan, & Julie, et al., 2017).

Although the importance of mathematics as a subject cannot be denied, school students
still encounter particular difficulties in grasping certain fields of mathematics. To specify, State
Examination Center (SEC) of the Republic of Azerbaijan informed that high school students’
math results in centralized examinations for the years of 2011-2022 were low, particularly in the
trigonometry branch of the subject (State Examination Center, 2011-2022). Thus, since the
problem has existed for more than ten years now, there is a need to explore the reasons behind it.
Thapa (2016) stated that the outdated teaching methodology in schools for teaching trigonometry
might affect students’ academic performance. Paudel (2019), in turn, highlighted that a negative
attitude of students toward trigonometry could be one of the reasons of poor test results. Being
one of the core areas of mathematics, trigonometry is helpful and practical in different other
fields as well. For instance, it is used in oceanography to calculate the height of sea levels and
can also be applied in satellite systems (Ginsburg, 2016). Furthermore, trigonometry is
applicable in aviation, criminology, marine biology, and navigation. This essential branch of

math helps students develop their critical thinking skills in various contexts (Achariya, 2015;
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Courtney, 2016). Trigonometry is also crucial for continuing learning in higher education
(Prihaswati, Mawarsari & Suprayitno, 2020).

Hence, the current study aimed at examining the underlying reasons for the high school
students’ poor test results in trigonometry during centralized state examination. The perspectives
of the teachers and the students in public schools of Baku were in the focus of the study.

Statement of the Problem

State Examination Centre of the Republic of Azerbaijan analyzed the test results of senior
grades students. The analysis was categorized into three parts: the percentage of students who
answered trigonometry questions correctly, those who answered incorrectly, and those who
refused to answer (State Examination Center, 2011-2022). During the academic years of 2021-
2022, only 16% of students answered trigonometry questions correctly, while 40.69% answered
incorrectly, and 43.31% left the questions blank (See Figure 1.).

Figure 1. Students’ State Exam Center results in trigonometry questions during 2011-2022.

Students' Results in Trigonometric
Questions in SEC

4p69%  saRgY; 42.23%  40:58%
37.76% 21.98% 26085,
| ]

o 18% 16572%
16% 7% 11% 12% 14% o 59 13%

2021/2022 2020/2021 2019/2020 2018/2019 2016/2017 2015/2016 2014/2015 2011/2012

Correct Answer M Wrong Answer B Refused to Answer

The statistical evidence from SEC displays a significance of the problem and poses the need for

researchers to reveal the factors leading to the underperformance of high schoolers in the
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centralized examinations. Before starting the study, a qualitative research method by
interviewing four mathematics teachers from three different secondary public schools was
employed to validate the existence of the problem. Two of the teachers had experience of
teaching for more than 20 years, one for more than 13 years, and another one for 4 years. All the
interviewed teachers were using the same textbooks approved by the Ministry of Science and
Education of Azerbaijan. They also stated that students still are not interested in trigonometry,
which adversely affects their performance.
Purpose of the Study

The purpose of this qualitative study was to explore the reasons behind the high school
students’ underperformance in trigonometry in the state examination in public secondary schools
in Baku. To learn this, the teachers’ and students’ perspectives were examined and analyzed.
Research Question

The study was structured around the key question, which served to achieve research
objective:

1. What are the main reasons contributing to students’ underperformance in trigonometry?

Definition of Key Terms

Terms used in the study guided readers through the study.
Learning Difficulties — It entails general learning issues with reading, writing, and mathematics
as well as subpar academic achievement (Lenhard & Lenhard, 2013).
Underperformance — A collection of actions, results, or attitudes that fall short of the mark is

referred to as poor performance (Preckel, Holling, & Vock, 2006).
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Significance of the Study

It is a fact that the performance of high school students in trigonometry is low (State
Examination Center, 2011-2022); yet the reasons behind this problem are not examined
sufficiently, thereby creating the need for conducting research in this direction. Taking the
empirical evidence provided by State Examination Centre into account, the current master thesis
has a purpose to identify the underlying reasons for the underperformance of high school
students in trigonometry questions during centralized examinations. The perspectives of the main
stakeholders, i.e., teachers and students, in two public schools in Baku were analyzed to answer
the research question.

The findings of this research can help teachers to better understand the students' needs in
tackling the problems in trigonometry and guide them through their achievements since
trigonometry branch of math is essential also for advancing in higher education (Prihaswati,
Mawarsari, & Suprayitno, 2020). Subjects in higher education, such as differential equations,
integral calculus, and advanced calculus require adequate knowledge of trigonometry.

Besides, the findings of this research would enable curriculum developers and also it
would be significant to consider supplementary materials for teachers.

The study can also suggest ideas for further research, and in the future, more
stakeholders and private schools can be included into the sample of the studies to shed more light

on the issue.
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Chapter 2: Literature Review

As stated in Chapter I, the purpose of this qualitative study was to explore the reasons
behind the high school students’ underperformance in trigonometry in the state examination in
public secondary schools in Baku. The research aimed to explore teachers’ and students’
perceptions about the existing problem. This review was organized around the following
sections: A brief history and importance of trigonometry in real life, Reasons that contribute to
difficulties in learning mathematics, Reasons that contribute to learning trigonometry, and a gap
in the literature.

Origin and Significance of Trigonometry

The term "trigonometry” comes from the Greek words — “tri" — three, "gon" — sides, and
"metron” — measure. Trigonometry is the study of the relationships among a triangle's sides and
angles. Trigonometry was first discovered in Egypt and Babylon (Archibald, 1929). It was first
used by astronomers to calculate the distances of planets and stars from Earth. Even today,
trigonometry is useful for measuring the height and distance of any objects such as buildings,
which makes it applicable to real life (Ginsburg, 2016). In addition, trigonometry can be used in
transportation, aviation, marine biology, and criminology. Besides, differential equations,
integral calculus, and advanced calculus are the topics taught in higher education institutions
which require the knowledge of trigonometry. For this reason, to progress in higher education,
one should learn trigonometry in high school (Prihaswati, Mawarsari, & Suprayitno, 2020).

Reasons that Lead to Underperformance in Mathematics
Since the study focused on public schools, State Examination Center Statistics analysis of

students' math exam results showed that public school students received lower math scores than
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private school students (State Examination Center, 2011-2022). For instance, in 2021-2022, only
30.78% of Baku public school students answered math questions correctly (see Figure 2).

Figure 2. Students State Exam Center scores from math in 2011-2022

STUDENTS" SEC SCORES
FROM MATHEMTICS

= Private School = Public Shool
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Some studies presented that students’ attitude to mathematics is one of the reasons for
students’ low achievement in mathematics (Mazana, Suero Montero, & Olifage, 2019). The
study was conducted to investigate students’ attitudes toward learning mathematics in Tanzania.
Both gquantitative and qualitative data were collected from seventeen (17) primary and secondary
schools and six (6) colleges. The results revealed that students had a positive attitude towards
mathematics in primary years, nevertheless as they progress through education, the decline in the
attitude is observed. Hence, a significant positive correlation was found between students'
attitudes and their performance in mathematics. (Mazana, Suero Montero, & Olifage, 2019). As
opposed to Mazana et al.’s findings, according to Akhter and Akhter (2018), students are
enthusiastic about learning mathematics in higher grades. The quantitative study was conducted
using a questionnaire in Pakistan with N = 647 sample of IX and X grade students. Based on the

findings, students found mathematics to be interesting and valuable, indicating that they have a
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positive attitude toward mathematics. However, their math performance was low due to teachers’
inexperience.

Another quantitative study was conducted in North Carolina based on Reading and Math
End-Of-Grade tests to identify if there is a link between teachers' self-efficacy and their students'
academic performance on. The data was collected through surveys distributed to teachers from
eight Pre-K through 8th-grade schools. The results showed that enhanced teacher self-efficacy
has the potential to boost the working environment generally and student achievement in math
consequently. (Eberle, 2011). Furthermore, according to Suharta and Parwati (2020), teacher
self-efficacy, teacher content knowledge, and teacher pedagogic content knowledge are the
reasons affecting students’ performance in mathematics. Teachers’ knowledge of teaching and
learning processes is referred to as pedagogical content knowledge (Suharta & Parwati, 2020).
The ex post facto design was used for this study. The samples were eight (8) 8" grade
mathematics teachers and two hundred sixty-six (266) 8" grade students in Indonesia. The study
revealed that there is a positive correlation between teacher content and pedagogic content
knowledge and students’ mathematics performance; however, there is no significant relationship
between teacher self-efficacy and students’ mathematics performance. Another study found a
positive correlation between teachers’ ability to explain mathematics and students’ math
achievement (Riconscente, 2014). The study was conducted in California, and three hundred
twenty-six (326) 9" and 10" grade students were involved as participants. Also, a correlation
between teacher’s ability to explain content, students’ self-efficacy, and interest in mathematics
was identified. Tt means that teacher’s competence to explain content affects the student’s

performance, self-efficacy, and interest in mathematics positively (Riconscente, 2014).
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Reasons that Contribute to Underperformance in Trigonometry

Considering the low performance of public-school students in mathematics, the State
Examination Center Statistics analysis in Azerbaijan revealed the fact that the main difficulty for
students in mathematics is trigonometry branch (State Examination Center, 2011-2022). In the
2021-2022 academic year, for example, only 16% of students were able to correctly answer
trigonometric questions in the centralized examination (See Figure 1 in the Problem Statement
section).

Adhikari and Subedi (2021) conducted a mixed method research to scrutinize the main
challenges of 10" graders in both the quantitative and qualitative data were gathered through
interviews with students, teachers, and math specialists and data from the students' achievement
tests. Five of the one hundred fifty-five (155) students were chosen for the interview based on
the purposive sampling method; those students scored low in the achievement test. Out of five
students, two were from a private school and three from a public school. In total, three (3)
mathematics teachers and five (5) students were chosen using convenient sampling method. The
questions were designed to identify their main difficulties in learning trigonometry. According to
the findings, the use of teacher-centered instruction, as well as a focus on rote memorization
rather than conceptual understanding, and a lack of understanding of the trigonometry’s
importance to their daily lives were articulated as the reasons that influence students'
performance in trigonometry (Adhikari & Subedi, 2021). Another quantitative research
investigated the relationship between students’ trigonometric function achievement and their
teachers’ content knowledge in this area (Ogbonnaya & Mogari, 2014). The study employed
cognitive test for this purpose. To compare test results more effectively and gain a better

understanding of the connection between teacher content knowledge and student achievement,
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teachers and students took the same test, and it showed a statistically significant relationship
between students’ trigonometric achievement and teacher content knowledge. As a result,
teachers' inadequate understanding of trigonometry contributed to increased confusion among
students and learning challenges for them in trigonometry. The study shows that student
achievement is positively and significantly correlated with teacher content knowledge in
trigonometry (Ogbonnaya & Mogari, 2014). A different study utilized a quasi-experimental
approach to explore two hundred eleven (211) senior secondary school students’ performance
based on inquiry and Polya’s problem-solving methods (Ibrahim & Maruta, 2022). According to
Polya (1945), there are four techniques to solve the problem successfully: 1) understanding the
problem, which means teachers should make sure their students understand the wording and the
problem itself; 2) devising a plan, which means finding the best and practical way to solve the
problem; 3) carrying out the plan, which emphasizes care and patience; 4) looking back, which
emphasizes reflection. The study revealed that learners who were taught by the inquiry and
Polya’s problem-solving methods behaved and performed better than those who were taught
through the lecture method (Ibrahim & Maruta, 2022).
Gap in the Literature

The reviewed literature indicated that the use of teacher-centered instruction, the focus on
rote memorization rather than conceptual understanding, and teacher content knowledge are the
reasons that influence students learning in trigonometry (Adhikari & Subedi, 2021; Ogbonnaya
& Mogari, 2014). There are also other variables, such as teacher self-efficacy, student attitude,
and teacher’s pedagogic knowledge affecting students’ performance in mathematics. These
reasons were studied and discussed in the existing literature; however, they were not explored

specifically regarding trigonometry. In addition, the research which was conducted to explore
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reasons influencing students’ difficulties in learning trigonometry referred to the wide array of
contexts from the USA, Africa, and Asia. However, the problem was not sufficiently explored in
Azerbaijan. Therefore, as a gap, there is a need for additional research considering students' low
performance and challenges in learning trigonometry in Azerbaijani schools (State Examination
Center, 2011-2022).
Theoretical Framework
Studies display that inquiry-based teaching method and Polya’s problem-solving
approach, which require student interaction, and in which teachers only scaffold the students in
the learning process lead to better student performance in math (Ibrahim & Maruta, 2022). The
Social Constructivism theory established by Lev Vygotsky (1968) also supports the same idea.
According to Vygotsky, students can construct their learning when they are supported by their
teachers or more capable peers through the Zone of Proximal Development (ZPD). Furthermore,
the studies show that scaffolding aids learners to be competitive and smart (Bruner, 1960, 1966).
Considering the importance of social interaction and teachers’ support in the learning
process, the current study refers to Vygotsky’s theory to better identify how high school students
acquire new knowledge, more specifically, trigonometry.
Conceptual Framework

The conceptual framework has been developed based on the reviewed literature.

subject knowledge
pedagogical content
knowledge

self-efficacy

—

relating the
trigonometry to a

real life

—

Learning Achievement
on Trigonometry
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Chapter 3: Research Design and Methodology

The purpose of this qualitative study was to explore the reasons behind the high school
students’ underperformance in trigonometry in the state examination in public secondary schools
in Baku. The research aimed to explore teachers’ and students’ perceptions regarding the existing
problem. Based on the study purpose, the following research question guided the study:

1. What are the main reasons contributing to students’ underperformance in trigonometry?

This chapter was organized around the following sections: research design and methods,
target population, sampling, data collection process, the trustworthiness of the study, data
analysis, ethical considerations, and the research process timeline.

Research Design and Methods

Creswell (2014) states that the choice of research design should depend on the study's
purpose or objective for responding to the research question in the studied problem. For this
study, an exploratory qualitative research design was chosen because the purpose was to explore
the reasons behind the high school students’ underperformance in trigonometry in the state
examination through teachers’ and students’ perceptions of the difficulties in learning process in
public secondary schools in Baku.

Qualitative research helped to conduct more in-depth investigation, on the grounds that it
reflects real-world circumstances, people's lives, views, and perspectives (Yin, 2011). The goal
of this design was not to offer complete and comprehensive solutions to the existing problem.
Rather the aim was to delve deeper into the research topic and questions (Creswell, 2013).

Since this study did not test any theories and would not provide any mathematical

description of variations (Creswell, 2013), the quantitative research method was not selected. In
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this case, data-collection instruments, such as surveys and experiments were not used among
participants.
Target Population

Creswell (2014) maintains that if the data are collected from the selected participants, the
target population needs to be clearly specified. The targeted population in our case was 10" and
11" grade mathematics teachers and students since the purpose of this study was to explore the
reasons behind the high school students’ underperformance in trigonometry in the state
examination (See Figure 1 in the Problem Statement section), and teachers’ and students’
perceptions of the difficulties in learning trigonometry. Considering the low performances of
students in trigonometry in centralized examination, there was a need to interview students and
learn about their experiences and real stories (Seidman, 2013) which were relevant in exploring
the answers to the research question of this study.

Another target population was teachers because reviewed literature revealed that teacher
self-efficacy, teacher content knowledge, and methods are the reasons that affect students’
learning (Mazana, Suero, Montero, & Olifage, 2019; Ogbonnaya & Mogari, 2014; Partida,
2022). In this case, there was a need to observe and interview teachers, which helped to study
actual behavior and gather firsthand open-ended information (Creswell, 2014).

Sampling (for more information, See Table 1 after Student Selection Section)

Convenient and purposeful sampling strategies suited best for this study (Merriam &
Tisdell, 2016). Purposeful sampling assisted me in gaining a deeper understanding of the
problem and having more adequate insight into the central phenomenon in the study (Creswell,
2007). Four (4) teachers and sixteen (16) students were chosen purposefully, and the schools

were selected through convenient sampling.
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School Selection (See Table 1 below Student Selection Section)

The participants were selected from two out of three hundred twelve (312) public schools
in Baku (Bak1 Sohor Uzra Tohsil idarasinin Tabeliyinda Olan Umumtahsil Miiassisalori, n.d.).
The school names were coded as School A and School B. I purposefully chose public schools
because in the State Examination Center Statistics (2011-2022) analysis of students' exam results
in mathematics from various regions of the country, the highest results in this subject are
primarily from private schools in Baku for all years. When looking at the list of schools with
high Math results, public schools in Baku were only displayed in it in 2011-2012, 2019-2020,
and 2021-2022 (See Figure 2 in the Literature Review section). However, when comparing the
same years with those of private schools, the results of public schools are lower than private
schools. In 2020-2021, for example, the percentage of Baku public schools students answering
math questions correctly is 30.78%, while the indicator for private schools is 49.21%. In 2019-
2020, the percentage of correct answers to mathematics questions in public schools is 37.44%,
while it is 60.37% in private schools. In 2011-2012, the percentage of correct answers to
mathematics questions in public schools of Baku is 48.89%, while it was 58.80% in private
schools (State Examination Center Statistics, 2011-2022).

When it comes to the selection process, two of the schools were selected through
convenient sampling.
Teacher Selection (See Table 1 below Student Selection Section)

As Battaglia (2008) states, purposeful sampling is the carefully planned selection of
participants based on their own qualities. Accordingly, for this research, purposeful sampling
was used to select teachers as my purpose was to choose experienced mathematics teachers who

were teaching upper secondary levels (10", and 11™) for more than 15-20 years. Another reason |
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selected 10", and 11" grade teachers was that when | was collecting preliminary data for the
problem identification, teachers who were not teaching in upper secondary were hesitating and
unsure about the information they provided. | selected two teachers from each school (Table 1).
When the principals from each school provided the list of teachers, | randomly selected two
experienced teachers from each, hence, the overall sample size for teachers was four.: Teacher 1,
Teacher 2 from School A and Teacher 3, Teacher 4 from School B.
Student Selection (See Table 1 below)

Purposeful sampling technique was also employed in the selection of student participants.
Based on the selection of teachers, students were also chosen from those teachers’ classes. This
selection enabled me to get in-depth and rich information in the data collection process
(Creswell, 2007). In total, there were sixteen students from 10" and 11'" grades.

Table 1. Participant Selection

Participants The Number of The Number of
Participants from Participants from
School A School B
Teachers 2 2
Students 8 8
Total Number 20
of Participants
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Data Collection Process

The data collection process took place at the end of January 2023, as our second semester
started. Firstly, invitation letters were sent to two different public schools to inform them about
the purpose of the study and the significance of their participation in this research. After
receiving official permission, | conducted school visits to get the list of teachers and students at
the beginning of February. The classroom observations were conducted with the same teachers.
Later, I conducted individual face-to-face interviews with teachers (See Figure 3) and focus
group interviews with the interviewed teachers’ students. In addition, for the participants'
convenience, the informed consent form was written in Azerbaijani, and it was introduced to
each participant (teacher and students’ parents because they are under 18 years old).

The interview questions were piloted with a small group of teachers and students who did
not participate in the study. The goal was to determine whether the included questions were
understandable or not. To confirm the validity of the interview questions, my supervisor also
reviewed them beforehand.

Figure 3. Data Collection Process (Interview)
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Sources of Data

To explore the reasons contributing to students’ underperformance in trigonometry, the
data were collected by interviewing teachers and students and observing their lessons in public
secondary schools of Baku. According to Harding (2013), interviews assist a researcher to
understand the experiences of participants more thoroughly, which is why they were chosen as a
source of data for this study. Furthermore, non-participant observations with observation forms
helped me to gather firsthand information, which was useful to observe actual behavior
(Creswell, 2014).

Semi-Structured Interviews

According to Creswell (2012), conducting interviews as a method for gathering
qualitative data gives researchers the chance to record interviewees' voices and pose open-ended
questions to one or more individuals. Semi-structured individual interviews with teachers were
utilized for this study to investigate teachers' (participants’) thoughts and beliefs about the topic.
Following that, the researcher transcribed interviews to analyze the interviewees’ responses.

Focus Group Interviews

Due to the time restriction, the focus group interviews were used to collect the data from
students of 10" and 11" grades. According to Creswell (2014), this type of interview, which is
conducted among six to eight participants in one group, helps the researcher collect shared
understanding from various students. Thus, | conducted focus group interviews with eight
students from each school.

Observations
Listening to people's voices, noticing their feelings and emotions, and paying attention to

their methods, techniques, and behavior throughout the procedure are all examples of
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observation (Frieden & Sbarbaro, 2007). The literature review revealed that one of the reasons
that contribute to student’s underperformance was teachers' content knowledge, methodology,
and technique; thus, making it necessary for me to observe teachers' classes using non-
participant observation, which allowed me to take notes and observe the whole class (Creswell,
2014). In the following stage, to better understand how teachers and students view the challenges
of learning trigonometry, | intersected observational notes with interview data.
Trustworthiness of the Study

Trustworthiness is essential in qualitative research to indicate that findings are significant
enough to pay more attention to (Creswell, 2014). Triangulation allowed me to demonstrate the
reliability of the research findings. The triangulation method used in this research study, which
included interviewing respondents and validating the evidence provided by different teachers and
students, as well as classroom observations is supported by Creswell (2014). To learn the
participants' perspectives and experiences, | collected data from a variety of participants through
the interview process. Member checking was also used to validate the collected data. The
interviews were initially recorded and were later transcribed. The interviewees received the
transcripts of the interviews to review and add any information they deem pertinent (Birt et al.,
2016).

Data Analysis

Based on my research question, thematic analysis was used as a way of finding out about
people's viewpoints, experiences, and opinions (Merriam & Tisdell, 2016). Three steps directed
this data analysis: reading and rereading, taking notes, and interview transcription. For

transcribing the interviews and familiarizing oneself with the data, primary notes must be taken
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(Lewis, 2015), which aided the researcher in deepening comprehension of the perspectives of the
teachers and students during the thematic analysis.

To analyze the data, the researcher started first to examine the data — by listening to
interview recordings and transcribing them. Furthermore, transcripts were carefully read a few
times because, as Creswell (2014) states, it is necessary for researchers to be involved in the data
analysis process. The researcher got a general overview of the information and reflected on the
overall meaning of the data. Then, the researcher continued to identify codes and themes using
coding techniques, grouped them into categories, and then labeled the categories. When
analyzing observations, it was identified that the intersection of observational notes with
interview data by using non-participant observation included consistent points.

Ethical Consideration

As Creswell (2014) claims, every stage of the research process should include ethical
considerations. For this reason, all the participants were informed that their participation was
voluntary, and they were free to stop and withdraw from the interview any time. In addition, all
teachers and students were provided with a consent form reflecting the detailed information
about the research. Interviewees’ information was kept private, and participants' names and
schools were coded to ensure their confidentiality.

Study Limitations

The research was not without limitations. The small sample size and lack of literature in
post-Soviet countries were the main limitations of the study. As the researcher focused on only
two schools, it limited the scope of the research. Also, the schools which were located only in
Baku were chosen for the study, which does not allow the generalization of the findings to the

whole country. In addition, while reviewing the literature, no research study was found in post-
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Soviet context. Reviewing the literature from the other post-Soviet countries with geographical,
political, cultural, and contextual commonalities with Azerbaijan could have contributed to the

knowledge about the students’ underperformance in trigonometry.
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Chapter 4: Findings

The purpose of this qualitative study was to explore the reasons behind the high school
students’ underperformance in trigonometry in the state examination in public secondary schools
in Baku. The research aimed to explore teachers’ and students’ perceptions about the existing
problem. Based on the study purpose, the following research question guided the study:

1. What are the main reasons contributing to students’ underperformance in trigonometry?

To answer the research question, semi-structured interviews with four mathematics
teachers, focus group discussions with a total of sixteen students (eight students from school A
and eight students from school B), and non-participant observations were conducted in two
public secondary schools in Baku. As it is mentioned in Chapter 3, the selected schools were
coded as School A and School B.

Table 2. The number of participants and their background/experience

Participant School Experience/Background Number of
Participants

Teacher 1 School A 17 years

Teacher 2 School A 20 years

Teacher 3 School B 30 years 4
Teacher 4 School B 31 years

School A and 10" grade
8 Students School B
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School A and 11" grade 16

8 Students School B

In this chapter, the findings from the collected data are reported in the following major
findings section. In this section, there are three themes and several sub-themes: teacher-related
reasons, student-related reasons and beyond the control of teacher and student related reasons
which are included in the major findings section.

Major Findings
Theme 1: Teacher-related Reasons

The collected data from semi-structured interviews with teachers, focus group
discussions with students, and non-participant observations revealed some main reasons related
to the teachers.

Subtheme 1: Teachers’ Methods
Based on the collected data, almost all the interviewed teachers and students reported that
when they start the trigonometry lessons teachers explain the topic, and provide some examples,
then students come to the board or solve the tasks from the SEC test bank in their seats. One of
the mathematics teachers from school A shared the approaches she is using:
“On ¢ox 6nam verdiyim kegilon movzunu sagirdlor azbarlomasinlar. Ona gora da
diisturlarin hamisumin ¢ixarislarini l6vhoda izah ediram. NUmunalar gostorildikdan sonra
sagirdlori ya l6vhaya cagiriram, ya da yerlorinda edirlor. Qrup islori vaxt
mahdudiyyatina gora olmur.” [One of the most important things for me is | do not want
the students to memorize the concepts without understanding them. Therefore, | explain

all the formulas on the board. After the examples are shown, either | call students to the
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board, or they solve the tasks in their seats. Due to the time constraints, we do not have

group work activities during the lesson.]

A teacher from school B descibed her teaching approach as follow:

“Trigonometriyani izah edarkon ¢alisiram ¢ixarislarint da gostarmaya ¢alisiram. Bazon

qrup islorimiz olur, lakin sirf triqgonometriya darslorinda grup islori etmomisik, sagirdlori

I6vhaya bir -bir cagirmaga daha ¢ox iistiinliik verirom.” [1 try to explain students

trigonometry concepts with the help of the detailed formula desription. Sometimes we

have group work activities, but we did not have group activities in trigonometry classes, |
prefer to call the students to the whiteboard one by one.]

In addition, the collected data from non-participant observations confirmed that the
teachers were using only a teacher-centered teaching approach. Based on the all observed classes
in schools A and B, the teachers were using teacher-centered approaches. The teachers were the
dominant ones, and they were only explaining the lesson without using any concept-checking
questions. After explaining the lesson, students were solving tasks individually. Based on the
observations in schools A and B, the teachers were starting the lesson either by explaining the
new concept and solving tasks on the board or assigning tasks individually, or directly were
starting the lesson by assigning tasks from textbooks and SEC test bank on the board or
individually. One student from school A described a trigonometry lesson:

“Owvalca darsa Ugbucaqglar va bucagqlaria basladig. Masalon, sina, cos a, va tan a. Daha

sonra ¢evradaki riblar. Muollimin darsi izah etmasindan sonra da test toplusundan an

Gatin tapsiriglart yermizda tok igloyirik.” [We have started the topic with triangles and

angles, such as sina, cos a, and tan a. Then quadrants in the circle. After the teacher’s

explanation, we started to solve individually the hardest tasks from the SEC test bank.]
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Besides, all the students mentioned how they would like to see the lesson process. They
all stated that they would consider all students' weaknesses, and they would create lessons not
only for strong students but also for those who have some difficulties. In addition, all the
students’ responses were almost the same for the interview question about the teacher’s method
for student engagement.

During those responses, one of the students described the trigonometry lesson as follows:

“Sinifda zaif vo ya dorsi tam basa diismayan usaglar nayisa sorusmur va miallima da

bununla maraqlanmur. Artig digar movzuya kecdikda usaq he¢ na basa diismiir. Ciinki

trigonometriyada bir seyi basa diigsmiirson artiq zoncir qurilir.” [When the students do not
understand something, they do not ask anything from the teacher, and the teacher is not
interested in them either. Therefore, when we move to the next topic, they do not
understand anything. When you do not comprehend something, the chain is breaking, and
you do not understand others.]

Likewise, non-participant observation data revealed that when students did not participate
in the lesson, teachers from both schools did not attempt to engage them in the lesson process.
Teachers were only explaining the lesson to a specific three or four students who were sitting in
front of teachers. They were not engaging other students in the lesson, especially those who were
weak students and were sitting at the last desks.

Moreover, based on the focus group interviews with the students, all of them described
how they would teach the trigonometry topic. Almost all reported that they would teach the topic
with various techniques, strategies, and approaches. Students stated that academic explanation is
not always understandable. They would explain trigonometry in an easy way. They would also

teach the topic in a fun way and incorporate games.
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Besides, they touched on the activities and their effectiveness during the lesson. Students
mentioned that they like to work and discuss trigonometry with their classmates. It allows them
to quickly understand which parts of the teacher's explanation they could not comprehend.
However, they reported that they had fewer group work activities and those activities were not
effective. Instead of working on only one small problem from a trigonometry topic, they
preferred to solve the example individually. They stated that when they had group work, only a
few students were working, and others were sitting without any help. Instead of groups, they
reported that it would be better to have pair work. Another student from school A shared the
thoughts:

“Bir iki dafa grup islorimiz olub amma effektiv deyildi, ¢linki miallim har qrupa bir misal

vermisdi, ondansa éziimiiz tok-tok isloyardik, ¢cox maragsiz idi.” [We occasionally did

group work, but it was ineffective because the teacher provided each group with an

example. We would much prefer to work alone because it was so uninteresting.]

Furthermore, in one of the interview questions: “What types of homework and
assessment items do students typically have?”, teachers of both schools mentioned the
summative assessment. All teachers agreed that graded quizzes are the only tools they employ to
assess students' understanding. They all use different kinds of items, such as open-ended, and
multiple choice, and fill in the gaps in the quizzes. However, none of them use various types of
problems in trigonometry. They only create the questions which students need to directly
simplify or solve without drawing and imagining the task, so they were not using different kinds
of word problems. One teacher from school A outlined as follow:

“Sagirdlori qiymatlondirdikda daha ¢ox misallarin goyulmasina iistiinliik veriram,

masalalara isa daha az. Ciinki kitablarda qoyulmus situasiya maSalalarini heg bir usaq
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basa diigmiir. Onsuz da ancaq biz onlart izah edirik, sagird do heg na anlamadan

kocurar. ” [I prefer to use more examples and fewer problems when grading students.

because no child can comprehend the word problems from real life that are provided in
the books. When we are only explaining things, the pupil simply copies them without
understanding.]

All these data attested that teachers and students at schools A and B have teacher-
centered classes meaning that mostly the instruction is one-way — calling to the whiteboard or
assigning tasks individually. Teachers were the dominant ones in the classroom. They were the
main actors in this process. Teachers were using teacher-centered instructions. There was little

interaction between students (See Figure 4 below).
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Figure 4. Triangulation for the finding — Teachers’ Methods
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Subtheme 2: Teachers’ Self-efficacy (i.e., Teachers’ Confidence, Teachers’ Motivation, and
Students’ Motivation)
Based on the findings of this research study, the term self-efficacy has been defined as

teachers’ confidence, teachers’ motivation, and students’ motivation.
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Teachers’ Confidence

Based on the semi-structured interviews with teachers and focus group discussion with
students, teachers’ confidence can be a reason for students’ underperformance in trigonometry.
All students mentioned the importance of teacher’s confidence in their learning. One of the
students from school B reported as follow:

“Bali, miallim 6zgiivanli oldugda usaq da daha yaxs: oyranir. Qarsinda pesakar biri

oldugunu diiszinzirsan. Miiallimin heg vaxt sahv eda bilacayini diigiinmayib onun

dediklorini rahatligla 6yranirsan. Amma bazan muiallimlar var ki, biz nayisa sorugduqgda
onu ozgeivanli sakilda arasdirib holl yolunu siza deyaram demok yerina, ya bizo sart cavab
verir, ya da biza bagqa sual verarak movzunu dayisir. ” [Yes, the child learns better when
the teacher is confident. You think you have a professional in front of you. You easily
learn what the teacher says without thinking that he/she can ever make a mistake. But
sometimes there are teachers who, when we ask something, instead of confidently
answering it and telling you the solution, either give us a harsh answer or change the
topic by asking us another question.]

Besides, other students from school A as well, mentioned that a teacher’s confidence is
important in their achievement in trigonometry. For instance, one of them mentioned the
following:

“Musallim darsa 6zglvanla basladigda, hamin mévzunu neca tez va rahat dyrondiyimi
miisahida etmigom. Diigiintirom Ki, mUallimlar trigonometriyan: ke¢dikda daha diggatli ola
bilarlar, an azi darsa yuksak motivasiya va 6zgivanla bagslanilsa, diisiintirom Ki, biz da daha yaxsi
Oyranmis olarig.”’[ When the teacher started the lesson with confidence, | noticed how quickly

and easily I learned that concept. | think teachers can be more careful when we go through
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trigonometry, at least if the lesson is started with high motivation and confidence, | think we will
learn better too.]

The semi-structured interviews with teachers also confirmed that teachers’ confidence
can be one of the reasons to contribute to students’ underperformance. For instance, one of the
teachers from school A mentioned:

“Bazan triqgonometriyada elo movzular var ki, izahimin na Qadar effektiv olub olmadigina

amin ola bilmiram. Ciinki bazan sagirdlarin motivasiyasiz olmast onlarin na daracada

anlayib anlamadigini gostarmir.” [Sometimes there are topics in trigonometry where |
am not sure how effective my explanation is because sometimes students' lack of
motivation does not show how well they understand.]

What the teachers and students mentioned was that when the teacher is confident then
students are learning better, and when the student is demotivated and shows negative attitude
towards trigonometry, it may contribute to teachers’ confidence as well.

Teachers’ Motivation and Students’ Motivation

According to the focus group discussion with students, when a teacher’s confidence and
motivation is high it affects students’ learning process. Students stated that when the teacher’s
confidence is high, they learn the subject very well. They believe that they have a skilled one in
front of them. They can easily learn what the teacher says because they believe their teachers can
never make a mistake. Students reported that teachers' confidence and motivation is essential for
them because a subject they do not like can make them love. One student from school A
explained the situation related to teacher confidence and motivation:

“Miiallim na gadar 6zgivanli va motivasiyall olsa, va Ustalik mdvzunun ¢atin oldugunu

bildirmasa, bu ¢atindir, bunun 6yranilmasi ¢atindir demasa, man onu rahat dyrona
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bilirom. Bu aksina mana motivasiya vermis olur.” [If the teacher is confident and

motivated and does not mention that the topic is difficult, it is hard to learn it, then I can

learn the topic easily. In contrast, it motivates me.]

Almost all students from the two focus groups confirmed that when the topic is
complicated their teachers start the lesson by saying it is a hard topic which affects their
motivation and performance in the learning process. They do not think that their teachers have
enough confidence to teach trigopnometry. Another common response from school B was as
follows:

“Miiallim na gadar 6zglvanli, havasli va yiksak motivasiya ilo darsi kegsa mana dars bir

0 gadar maragli va asan golir. Halbuki, darsa ha bu sizin G¢lin ¢atin mévzudur deyib

baslayrr. Bu da bizde avtomatik ruh diiskiinliiyii yaradwr. ” [The more confident,

enthusiastic, and highly motivated the teacher is, the more interesting and easier the
lesson is for me. But she starts the lesson by saying yes, this topic is hard for you. For
this reason, it automatically demotivates us.]

One of the answers from school A teacher caught my attention. She mentioned the
following:

"Artig 30 ildir ki islayiram elo seya rast golmamisam amma son 5-10 ilda hiss ediram ki

usaqglar trigonometriyadan gagmaq istayirlar. Onlara disturlar: 6yranmak ¢atin galir,

bazon grafiklorin qurulmasi, ayaniliya yol vermoak istomirlor. Bazi diisturlar: sadaca
azbarlayirlar, amma ayanilikdon o gorintiidan qagurlar. Soziin diiziini desam bir maallim

olaraq bu hallarin yaranmasi mani motivasiyadan salir..." [I have been working for 30

years and | have never come across anything like that, but in the last 5-10 years | feel

that children want to avoid trigonometry. They find it difficult to learn formulas,
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sometimes they don't want to allow graphs and visualization. Some formulas are simply

memorized, but they avoid that image due to visuality. To be honest, the occurrence of

these situations demotivates me...]

Based on the findings, we can claim that teacher self-efficacy — teachers’ confidence,
teachers’ motivation and students’ motivation affect each other which at the end lead the
underperformance of students in trigonometry.

Theme 2: Student-related Reasons

The collected data from semi-structured interviews, focus group discussions, and non-
participant observations revealed some main reasons which consisted of student-related causes.
Subtheme 1: Students’ Motivation

The findings of this study indicate another major reason that contributes to learning,
which is students’ motivation. The collected data from interviews and classroom observations
confirmed that students had low motivation toward trigonometry. Most teachers reported that
when they start the topic of trigopnometry students are starting to complain and demonstrate low
motivation on it. Teachers mentioned that the topic trigonometry is boring for the students, they
do not want to learn it. One teacher stated her experience as follows:

“Hor il sagirdlarin trigonometriya mévzusuna garst olan istok Vo motivasiyasi eyni olur.

Sanki usaqglar 6z aralarinda o sevmayanlor sevgisizliklorini 6tlrurlor va psixoloji

cohatdan artiq asagi sinif deyir ki, ha bu na mévzudur, ¢atin olacaq, 6yrana bilmayacom.

Amma sevan Usaglarin sayt daha ¢ox olsa, bir birlarina da fargli tasir edardilor.” [Each

year, the desire and motivation of students towards trigonometry is the same. It is as if

the children transmit their lack of love among themselves, and psychologically, the lower

class already says that what is this topic, it will be difficult, and I will not be able to learn
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it. However, if the number of the children loving trigonometry was more, they would

affect each other differently.]

Students also confirmed that they do not have high motivation to learn trigonometry.
They are learning and even memorizing this topic for the sake of two or three questions on the
state exam. They do not see any meaning in learning all those formulas. One of the 11" grade
students from school A mentioned:

“Bilanda ki, yena trigonometriyani éyranacayik, hamin gunlari darsa galmadim. 10-cu

sinifda oxuyanda moévzunu dyranmaya ¢alismisdim, amma mévzudan zahlom getdi.

Manim bu m@vzunu 8yranmaya heg bir motivasiyam yoxdur. ” [When | knew that we

would learn the topic trigonometry this year again, | did not attend the classes. | tried to

learn in 10" grade, but I hated it. I do not have any motivation to learn it.]

Furthermore, based on the non-participant observations, it seemed that those students
who were particularly unmotivated to learn trigonometry tended to sit at the final desks, which
were far from the teacher and board. Students who expressed a lack of motivation in the
interview were evidently very uninterested during the observation since they were talking to one
another and not paying attention to the teacher. Although the teacher was explaining the topic,
they were not listening to her.

Subtheme 2: Relating the Trigonometry to a Real Life

The result of the findings from focus group interviews showed that almost all students did
not know the real-life application of trigonometry. All of them reported that it is not an essential
topic for them, they do not see any reason behind that topic to learn it. It is only mandatory for
them to learn because of the state exam. One of the most common comments from school A

students was:
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“Ogar manim real hayatimda heg¢ bir rol oynamayacagsa, man niya bu mévzunu
oyranmoliyam. Galacakda har hanst bir isda iglayacam, manim nayima lazim olacaq ki,
trigonometriya? Masalan man komputer miihandisliyi oxumag istayirom, orada manim
sinus, cosinus nayima lazimdur ki? Mana programlasdirma lazim olacaq” [Why would |
study this subject if it is not going to play any role in my real life? When | start working
in any industry in the future, how will it help me? For instance, why would | need to know
sine and cosine if | wanted to pursue computer engineering? | will need programming.]

The absence of real-world examples from teachers’ lecturers was another complaint made
by students. None of the students could provide examples from real-life, despite practically all
teachers confirmed that they were relating trigonometry concepts to real life. Another response
from one of the students from school B was about authentic projects:

“Mon bela deyim ki, trigonometriya bir movzu kimi olmasa da olard, hatta daha yaxst

olardi. Ohamiyyatli oldugunu ancaq imtahanima diisaCayina gora deya bilaram amma

hayatda he¢ bir monas: yoxdur. Man onu 6yrandikdan sonra da tamamila yadimdan
¢ixacaq.” [1t would be better not to have a concept trigonometry. | can only say it is an
important concept because of the state exam, but it has no meaning in real life. I will
completely forget after whatever | learned from trigonometry concept.]

Besides, students reported that there are concepts that are harder than trigonometry, such
as plane geometry concepts. Although plane geometry is a complicated topic, it is not as boring
as trigonometry. They can see the big picture of geometry; they can imagine and draw pictures
for the problems. However, they cannot imagine, see the big picture of trigonometry, and draw

anything for trigonometry concepts. One of the students from school B mentioned the following:
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“Birinci usaqlarin zaif ndqtalarini 0yranardim. Daha sonra ona uygun darsi kegardim.

Cunki zaif usaqglar trigonometriya mévzusunda bir yera qadar gala bilir vo sonrasin

Oyrana bilmirlar. Elo izah etmaya ¢alisardim ki, moan izah etdikco usaq bunu beynindo

canlandira bilsin.” [1 would first find out about each student's weaknesses. Due to the

fact that weak students are unable to acquire the subsequent trigonometric concepts. |
would make an effort to clarify things so that the student could visualize them in their
thoughts as | explained.]

During the non-participant observations, no real-life examples were provided by teachers
at both schools A and B. During all the observations, teachers were directly starting the lesson.
They were explaining the lesson by giving sample problems, after 5-10 minutes either they were
calling students to the board or students individually were solving tasks. For instance, one of the
teachers from school B, started a new topic “the function sinx = 0, sinx = —1,sinx = 1” from
trigonometry. She drew a circle and wrote all the formulas on it using the periods. She gave no
explanation of why students need to understand this idea or how they may use it in the real
world.

By considering classroom observations the relating trigonometry to real life reason can be

considered as teacher related reason as well.

Theme 3: Beyond the Control of Student and Teacher Related Reason

The data also revealed the reason which was beyond the control of teacher as well as

student related.
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Subtheme 1: Lack of Resources for Teaching Trigonometry

Based on one of the interview questions “What would you like to change in the
requirements for the topic of trigopnometry in the curriculum?” for teachers, another reason was
found in this research study.

Almost all teachers responded with the same answers that they would not change
anything for the trigopnometry concepts, but they would like to see more types and number of
exercises in the book. Teacher 1 and Teacher 2 from school A mentioned:

Teacher 1: "Trigonometriyaya aid heg¢ bir mévzunu ¢ixarmaram. SadaCa Kitabda qoyulan

tapsirig tiplarinin va saymin daha ¢ox olmasint istardim.”[ 1 would not remove any topic

related to trigonometry. | just wish there were more types and number of exercises in the
book.]

Teacher 2: "Moktab kitablarinda trigonometriyaya aid tapsiriqlar azdir. Buna gora da

artiq alava kitablara iiz tuturam, sagirdlor aSason test toplusundan test igloyirlor.” [There

are few exercises related to trigonometry in schoolbooks. That's why | already had to use
additional books; students mainly work on SEC tests from the test bank.]

In addition to that, other teachers also mentioned same from school B:

"DayismakK istadiyim kitabda olan misal sayimin artirllmasidir. Biz digar resuslardan da

istifada etmali olurug.” [What | would like to change is to increase the number of

examples in the book. We must use another resource.]

While describing the lesson process for the trigonometry, students also mentioned that
they are solving tasks from SEC test bank. For instance, one of the students from school A

described that:
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“Miiallimin darsi izah etmasindan sonra da test toplusundan an ¢atin tapsiriglar
yermizda tok islayirik.” [After the teacher’s explanation, we start to solve individually the
hardest tasks from the SEC test bank.]

Based on the classroom observations, indeed, after solving problems from textbook,
students were practicing SEC test bank questions individually. These all finings showed that one
of the reasons which was beyond the control of student and teacher related causes can be lack of
resources for learning trigonometry. In the textbook, there were limited number and types of
exercies which was also barrier for students homework assignments. They did not have enough
exercises to practice as well as to assign to students for solving at home. There were also limited
exercises for the real-life application of trigopnometry which also led as a reason student relating
trigonometry to their daily life.

Based on the semi-structured interviews with teachers, focus group discussions with
students and non-participant observations, the major findings were found as follow: teacher-
related reasons: teachers’ methods, teachers’ self-efficacy (i.e., teachers’ confidence, teachers’,
and students’ motivation). Student-related reasons: students’ motivation, relating trigonometry to
real life. Beyond the control of teacher and student related reasons: lack of resources for teaching

trigonometry. The researcher analyzed all major findings and showed them as visual in Figure 5.
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Figure 5. Triangulation of all data
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Chapter 5: Discussion

The main purpose of this qualitative research was to explore the reasons behind the
underperformance of students in trigonometry in the state examination in public secondary
schools in Baku. A qualitative research approach based on Vygotsky's (1968) Social
Constructivism theory was used to explore the reasons contributing to the underperformance of
students in trigonometry in Baku secondary public schools in accordance with the study's
purposes. The major findings of this study will be compared with those of the earlier reviewed
literature in this chapter.

Teacher-related Reasons

Based on the findings, the data revealed two themes — teachers’ methods and teachers’
self-efficacy.

Teachers’ Methods

Learners who are taught by utilizing various teaching methods behave and perform better
than those who are taught through the lecture method (Ibrahim & Maruta, 2022). According to
Adhkari and Subedi (2021), the use of teacher-centered instructions, as well as a focus on rote
memorization rather than conceptual understanding are the reasons that influence students'
performance in trigonometry. Likewise, the findings of this study indicate that teachers in the
sample schools are using only teacher-centered methods. Therefore, while responding to the
interview questions, all the participant students reported the weaknesses of their classmates and
themselves. They all emphasized that they would plan the lesson not only according to strong
students’ needs but also for those who have some difficulties in math. In addition to this, students
did not see any meaning in the group activities in the lesson process because when students had

group work activities, teachers were not monitoring and facilitating them.
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However, learners can improve their mathematics knowledge by participating in a variety
of social activities, interacting with others, and during the discussions with others (Vygotsky
1978, as cited in Ibrahim & Maruta, 2022). Students can learn new mathematical concepts with
the help of such interactions with one another, conversations, and cooperative activities. As a
result, the students will be able to advance their comprehension of mathematics by referring to
their own expertise and different cultural backgrounds.

Besides, according to Muharam et al. (2019), there is a significant impact of teachers’
teaching approaches on students’ mathematics performance. Likewise, various teaching
approaches affect students’ underperformance in mathematics in a different way (Granstrom,
2006). The students reported that academic explanation was not always understandable. They
would explain trigopnometry in an easy way. They would also teach the topic in a fun way and
incorporate games. In addition, they would consider all students in the class based on their level
and ability. They would create a place where they could cooperate and collaborate. Indeed,
according to Oppendekker and Van Damme (2006), to increase the performance of students,
teachers should encourage students to cooperate with their classmates, and let them understand
the concepts and succeed. Teachers who have effective teaching approaches are more open to
communicate and build a relationship with their students (Samuelsson, 2010).

Vygotsky (1978) also stated that the language employed to convey a topic should ensure
that challenging concepts and ideas are simplifications, with word routes being addressed. The
interactions that take place in the classroom as a part of the teaching and learning process are the
main emphasis of Vygotsky's theory. Based on this theory, through verbal communication and

maybe also through demonstration, knowledge is transferred from one person to another
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(Vygotsky, 1978). So, to improve students' academic performance, the teacher is supposed to be
an experienced one.
Teachers’ Self-efficacy

According to Eberle (2011), teachers’ self-efficacy has the potential to enhance the
working environment generally and student mathematics achievement specifically. Furthermore,
according to Suharta and Parwati (2020), teacher self-efficacy is another main reason that affects
students’ performance in mathematics. In addition to having an impact on students' academic
performance, teachers' self-efficacy also has an impact on their motivation (Pajares, 1996 as
cited in Sarac & Tutak, 2017). The current study findings also confirm that teachers’ self-
efficacy affects students' learning process. During the focus group interviews, students reported
that under the term teacher's self-efficacy — teachers’ confidence and teachers’ motivation are
essential for them because a motivated teacher can help you love a subject that you. do not like.
Likewise, specifically on the topic of trigonometry, students mentioned that when the topic is
complicated their teachers start the lesson by saying it is a hard topic which affects their
motivation and performance in the learning process. The data leads to the conclusion that
teachers do not inspire their students to learn trigonometry in the classroom, which makes
students feel as though trigonometry is a challenging topic and negatively impacts their
performance. Whereas one of the primary purposes of Lev Vygotsky's Social Constructivism
theory is to inspire students to take part in real-world, interactive learning experiences that put

them at the center of the learning process and encourage them to grasp topics more deeply.
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Student-related Reasons

One of the key contributing reasons to low performance in mathematics is a student-
related reason which is crucial in the teaching and learning process (Acharya, 2017). Based on
the collected data, two themes — students’ motivation and relating trigonometry to their real life
were identified.

Students’ Motivation

Numerous studies have shown that student motivation is important in mathematics
education and is correlated to mathematical achievement (Gelman & Greeno, 1989; Hannula,
2006; Middleton & Spanias, 1999; Singh, Granville, & Dika, 2002; Walker & Guzdial, 1999).
Likewise, the literature revealed that students’ attitudes toward mathematics affect their
mathematics achievement (Mazana, Suero Montero, & Olifage, 2019). The findingsalso revealed
that students’ demotivation is one of the reasons contributing to underperformance. Students
admitted that their motivation for learning trigonometry is minimal. To prepare for two or three
questions in the state exam, they study and even memorize this topic. Teachers also confirmed
that their students’ motivation is low, and the topic of trigonometry is boring for the students,
and they do not want to learn it. However, Paudel (2019) stated that having a positive attitude
toward trigonometry is crucial in learning trigonometry.

Additionally, most social-cognitive theories of motivation claim that interactions,
activities, and reinforcement methods in the classroom have an impact on students' motivation
(Pintrich, 2003). Thus, a key factor for encouraging students' motivation is the teacher's
instructional strategy. Hence, as Vygotsky (1978) stated learner-centered, group work and

discussion strategies should be used by teachers to get students actively involved. In this case,
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this means that children can learn skills with adult supervision, as well as with the help of peers
who are more competent and capable.
Relating the Trigonometry to a Real Life

Ginsburg (2016) stated that trigonometry is important in real life for determining the
height and distance of any objects, such as buildings. Trigonometry can also be employed in
criminology, aviation, marine biology, and transportation. The literature revealed that there is a
positive correlation between students’ understanding of the daily-life application of trigonometry
and their performance. According to the findings, the use of teacher-centered instructions, as
well as a focus on rote memorization rather than conceptual understanding, and a lack of
understanding of the trigonometry’s importance to their daily lives are the reasons that influence
students' performance in trigonometry (Adhikari & Subedi, 2021). Interviews and non-
participant observations attested that students do not acknowledge the importance of
trigonometry in their life. When it comes to authentic projects, none of the students could
provide any example about it, and it was meaningless for them. They mentioned that they never
had any individual or group work projects related to trigonometry in real life. However,
according to Vygotsky (1978), without social interaction between teachers and peers, the top
bound of the Zone of Proximal Development (ZPD) cannot create outcomes. Building on this
idea, rather than employing teacher-centered instructions, teachers should use a learner-centered
approach with the help of group work, discussion, and game-based learning. Also, scaffolding
aids learners in being competitive and smart, and they may learn more from each other and
knowledgeable adults (Bruner, 1960, 1966). According to the literature review findings, inquiry
based and Polya’s problem-solving methods help students perform better rather than those taught

by utilizing the lecture method (Ibrahim & Maruta, 2022).
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Beyond the Control of Teacher and Student Related Reason

Another reason was identified based on data obtained from semi-structured interviews
with teachers, focus group discussions with students, and non-participant observations. This
reason was beyond the control of teacher as well as student related.

Lack of Resources for Teaching Trigonometry

According to Akther and Akther (2018), students’ math performances were low because
of inexperienced teachers and insufficient resources. Our research identified similar reasons
during the data collection process. Beside specific teacher and student related reasons,
insufficiency of teaching resources was also highlighted by the participants as one of the

obstacles for successfully acquiring trigonometry branch.
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Implications

This section provides a reader with the description of implications for theory and practice
by relying on the findings of this research study.
Implications for Theory

Although the scale of this study was relatively small, the findings of this study are still
helpful to inform the researchers about the reasons that contribute students’ underperformance in
the state examination. State Examination Center analysis results obviously presented that the
students demonstrate low performance in trigonometry. This research study may raise awareness
in our context that students perform low in trigonometry. Further research employing
quantitative methods to examine the reasons of high schoolers’ underperformance can shed more
light to the issue.
Implications for Practice

According to the findings of this study, as there were limited number and types of
exercies in textbooks, it created barrier for assigning students diversed home assignments. There
were also limited exercises for the real-life application of trigonometry which also may lead as a
reason students’ relating trigonometry to their daily life. In this case, for future research, |
suggest analyzing school textbooks and increasing the number and type of exercises for the

trigonometry concept.
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Conclusion

This qualitative study had a purpose to explore the reasons behind the high school
students’ underperformance in trigonometry in the state examination in public secondary schools
in Baku. Based on the study purpose, the research question of this study was: What are the main
reasons contributing to students’ underperformance in trigonometry?

In two public secondary schools in Baku, semi-structured interviews with four
mathematics teachers, focus groups with a total of 16 students, and non-participant observations
were conducted to find the answer to the research question.

Based on the study findings, the following reasons were explored: teachers’ methods,
teachers’ self-efficacy (i.e., teachers’ confidence, teachers’, and students’ motivation), relating
trigonometry to real life, and lack of resources for teaching trigonometry. All the findings were
discussed based on Vygotsky’s Social Constructivism theory.

To sum up, these research results will be helpful for teachers in terms of exploring
reasons contributing to students’ underperformance in trigonometry and can be considered in the
teaching process in the future. The findings of this research will enable teachers to better

understand their students' needs and guide them through their achievements.
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APPENDICES

APPENDIX A
Tadgqiqat Istirakeisi iiciin Malumat va Razihq Formas:
TODQIQATIN iZAHI:

Sizdon “Sagirdlorin Trigonometriyani Oyronmokds Cotinliklori” adli arasdirmada istirak
etmoyiniz xahis olunur. Bu tadgigatin magsadi musllim va sagirdlorin tacriibalorini aragdirmaq va
homginin sagirdlorin triqgonometriyadan zoif notico gostormalorina tosir edon amillori
muoyyanlosdirmokdir. Aragdirma tii¢in molumatlar sizinlo misahibo apararaq toplanacag.
Musahibalor moktob daxilinds kegirilocok. Hor musahiba 45-60 dagigs gokacak.

Bu aragdirmada istirakiniza qorar vermozdon avval, aragdirmanin niys aparildigini vo no
edocayinizi basa diismoayiniz vacibdir. Zohmat olmasa asagidaki molumatlari diggatlo oxuyun. Hor
hansi1 bir sualiniz varsa vo ya alavo molumata ehtiyaciniz varsa mans bildirmayinizi xahis edirom.
SiZIN HAQLARINIZ: CAVAB VERMOMOK VO YA GERI COKILMOK
Bu arasdirmada istirakiniz konilliidiir. Hor hansi bir suala cavab vermokdon imtina edos bilarsiniz
Vo istadiyiniz zaman istirakdan imtina edo bilorsiniz. Intervyuda istirakin vo ya istirakdan
imtinanin is prosesinizo heg bir tasiri olmayacaq. Bu aragsdirmada istirak etmok gorarina galsaniz,
bu raziliq formasini imzalamagmiz xahis olunacaq. Raziliq formasini imzaladiqgdan sonra istanilon
vaxt he¢ bir sobob goOstormodon geri ¢okilmokds sorbostsiniz. Molumat toplama bitmomis
istirakdan imtina etsoniz, molumatlariniz sizo qaytarilacaq vo ya tam silinacokdir.

GIZLILIK

Bu miisahiboys cavablarmiz anonim olacaqdir. Zohmot olmasa cavablariniz haqqinda heg

bir miayyanedici molumat vermoyin. Asagidakilar daxil olmaqla maxfiliyinizi gorumaq tg¢tin hor

cur soy gostorilocokdir.
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* Biitiin todgigat geydlorinds va sonadlords kod adlarindan istifads olunacaqdir.

* Adiniz (vo ya istonilon bir soxsi molumatlariniz) vo Sas qeydiniz ikinci soxslo
paylasilmayacagq.

POTENSIAL FAYDALAR va ya ISTIRAK RISKLORI

Bu isdo istirak etmoyinizin sizo birbasa faydasi olmayacaq. Ancaq, timid edirik ki, bu
aragdirmadan oldos edilon molumatlar bozi moktablords valideynlorin muxtslif nov istirakini togviq
edo bilor. Misahiba prosesinds istirak etmok Ugun heg bir fiziki, hiiqugi, masgulluq, psixoloji,
sosial, maddi va ya niifuz riski gozlonilmir. Misahibs suallar1 hassas deyil, he¢ bir ¢atinliys vo ya
narahatliga sobob olma ehtimali yoxdur.
OLAQO MOLUMATLARI

Bu aragdirma ilo olagadar hor hansi bir sualiniz varsa vo ya bu arasdirmaya qatilaraq monfi
tasirlora maruz qalsaniz, manimls va ya elmi rahbarimls slage saxlaya bilarsiniz.

Dr. Samira Haciyeva — shajiyeva@ada.edu.az

Ulkor Musayeva — umusayeval4608@ada.edu.az

MOLUMAT VO RAZILIQ FORMASININ SONODLOSDIRILMOSI

Verilmis malumatlar1 oxudum va sual vermok imkanim oldu. Istirakimin koniillii oldugunu
Vo istonilon vaxt, he¢ bir sobob gdstormadon istirakdan imtina etmokds Sarbast oldugumu
anlayiram. Bu raziliq formasmin bir niisxasinin do mana (istirak¢iya) verilacayindan Xobordaram.
Konull olaraq bu tadqgiqatda istirak etmoays raziyam.
Istirak¢inin

1mzast: Tarix:

Sasyazma Ugun

icazo
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10.

Appendix B

Interview Questions for Teachers

Could you please introduce yourself? What is your name? How many years have you
been working?

How important is the teaching of trigonometry to students in high school? Could you
please provide examples.

What approaches do you use when teaching trigonometry? (Methods, etc.)

What are the attitudes and behaviors of students during the explanation of the topic of
trigonometry? Please share your observations.

If you notice that any topic related to trigonometry is not interesting to the student,
what measures do you take in this case?

When explaining trigonometry, do you inform students about how it is used in real
life?

What points do students have the most difficulty in solving trigonometry tasks? What
do you think is the reason for these difficulties? How do you support them during
these challenges? Could you please provide examples.

What aspects (student levels, etc.) are taken into account during homework?

What types of homework and assessment items do students typically have?

What would you like to change in the requirements for the topic of trigonometry in

the curriculum?
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Appendix C

Interview Questions for Students

How many points would you rate the difficulty of the trigonometry subject on a ten-point

scale? Why? (1 — not difficult, 10 — very difficult)

Very
Easy

Easy

3 4 5 6 7 8 9

Slightly
Easy

Medium

Close to
Hard

Difficult

Harder

Very
difficult

The

Hardest

10
Extremely
Difficult

How important do you consider the teaching of trigonometry as a subject?

Where do you see trigonometry being used in real life? Have you used the knowledge
you received in real life? Could you please provide examples.

Do you think that the motivation and self-confidence of the teacher has any effect on
your learning process?

How would you describe any lesson on trigonometry? (how the teacher starts the lesson,
etc.)

How useful do you think the class work, homework, and tests are to your learning
trigonometry?

Do you discuss the assignments with your classmates? Do you think it is more effective
to work and solve tasks together or to solve them individually?

If you were a teacher, what factors would you consider and teach the subject of
trigonometry? How would you go about explaining the topic and what methods would

you use?
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9. Do you have any difficulties in trigonometry? Can you share these challenges? How does
your teacher support you to overcome these difficulties? Please provide examples of

these challenges and how you were supported.
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Appendix D

Observation Tool

Students’ Behaviors Comments

O Attentive to the teacher and instruction

o Follow verbal instruction

o Follow written instruction

O Be a part of the class discussion

O Appear organized and ready for activity

o0 Work Effectively Alone, in Small Groups, and in

Large Groups

o Effectively communicate their wants, needs and

emotions

0 Discuss a wide range of interests related to the topic

o Students effectively apply the theory into practice
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Content

Comments

0 The content standard for the grade level is the focus of

the lesson

0 The lesson reflects the consistency of the standards by
connecting mathematical ideas in the right way within

and/or across grades

o The lesson specifically emphasizes conceptual
understanding, procedural skill, fluency, and

application/daily-life application

Practices

Comments

0 Beyond simply showing students how to get the
answer, the teacher makes mathematical tasks explicit
by using accurate explanations, representations, and

examples
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0 The teacher creates a learning environment that
encourages students to debate, defend, use, analyze, and

evaluate their ideas in practical/real-life contexts

0 The teacher adapts the lesson to promote
understanding by purposefully posing questions and
tasks that highlight students' understanding, including

misconceptions

o The interactions between the teacher and students in

the classroom are consistently and highly positive

0 The teacher uses student-centered learning

Adapted from: Department of Education. (2019). PPST-based Classroom Observation Tool.

Philippine National Research Center for Teacher Quality. https://rctq.ph/files/COT.pdf
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Appendix E
Maosllimlar tg¢ln Verilan Misahiba Suallar

1. Zohmat olmasa 6ziinlizl togdim edordiniz. Admniz nadir? Nego ildir iglayirsiniz?

2. Orta moktobds trigonometriya mdvzusunun tadrisi sagirdlor ¢tin na daracada
ohomiyyatlidir? Zohmat olasa nimunalar gdstarardiniz.

3. Trigonometriyanin todrisi zaman1 hansi yanagmalardan istifado edirsiniz? (metodlar vo s.)

4. Trigonometriya myvzusunun izah1 zamani sagirdlorin bu mévzuya munasibat vo
davraniglari neca olur? Zohmot olmasa, miisahidslarinizi boliisiin.

5. ©gor trigonometriyaya aid har hans1t mévzunun sagirde maraqsiz oldugunu miisahido
edirsinizss, bu halda hans1 tadbirlori gorirsiniz?

6. Trigonometriyanin izah1 zaman1 onun real hoyatda necs istifads edilmasilo bagli
sagirdlori molumatlandirirsimizmi?

7. Sagirdlor trigonometriyaya aid tapsiriglar: hall edorkan daha ¢ox hanst magamlarda
catinlik gakirlor? Sizca, bu ¢atinliklarin sababi nadir? Bu ¢atinliklor zamani onlara neca
dastok olursunuz? Zohmat olasa nimunalar gdstarardiniz.

8. Trigonometriyaya aid ev tapsiriqlar: zamani hans1 magamlar (sagirdlorin saviyyalari va
S.) noazors almir?

9. Sagirdlarin ev tapsirilar1 vo gqiymotlondirms Ugln tapsiriglar: (items) asason hansi tipdo
olur?

10. Tadris programinda trigonometroya mévzusu {igiin qoyulan talablords nalari doyigsmok

istordiniz?
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Appendix F

Sagirdlor Uc¢in Verilan Musahiba Suallar

1. On balliq skalada triqgonometriya mévzusunun ¢atinlik doracasini negs bal ilo
giymatlondirardiniz? Niya? (1 — ¢atin deyil, 10 — ¢ox ¢atin)
1 2 3 4 5 6 7 8 9 10
Cox Asan | Asan Bir az Orta Catina Catin Daha Cox Lap ¢ox Hadsiz
Asan Yaxin Catin Catin Catin Coatin
2. Trigonometriyanin bir m@vzu kimi todrisini no doracads shomiyyatli hesab edirsiniz?
3. Real hoyatda triqgonometriyani istifadosini harda goriirsiiniiz? Aldiginiz biliyi real
hoyatda istifado etmisiniz? Zohmot olasa nimunolor gostarardiniz.
4. Musllimin motivasiyasiyali vo 6zgiivonli olmasmin Sizin §yronma prosesiniza hor hasni
bir tasiri oldugunu diistintirstiniizmii?
5. Trigonometriya mévzusuna aid har hansi darsi neca tasvir edardiniz? (muisllim darss necs

baslayir, v S.)

Sinif iglori, ev tapsiriqlar1 vo yoxlama islarinin trigonometriyani 6yranmayinizo no
doracads faydali oldugunu diisiiniirsiiniiz?

Tapsiriglar1 edarkon sinif yoldaslarinizla miizakirs edirsinizmi? Sizcs tapsiriglar: birlikds
islayib holl etmok daha effektivdir, yoxsa fordi hall etmok?

Ogor misllim olsa idiniz hansi faktorlar1 nazars alib trigonometriya movzusunu miitlag
tadris edoardinizmi? Mdvzunun izahi zamani necs bir yol izloyar vo hans1 metodlardan
istifads edordiniz?

Trigonometriyaya aid hor hansisa bir ¢atinliyiniz varmu? Bu ¢atinliklori boliso
bilarsinizmi? Muslliminiz bu ¢atinliklarin 6hdasindan galmaniz Gglin neca dastak olur ?

Zohmot olmasa bu ¢atinliklora vo neca dostok olunmaginiza niimunalor gostatadiniz.
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