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Abstract 
 
Classroom experiences contribute to learners' perceptions and interest in a particular subject. The present study 

aims to understand students' perception of mathematics learning by exploring their classroom experiences. The 

study sample consisted of 17 eighth-grade students in English-speaking urban schools in South India. The data 

was collected through a semi-structured interview schedule. The thematic analysis presents five themes – student 

personal factors, teacher-related, content-related, classroom environment and utility value. Teachers’ 

characteristics and mathematics content were the essential factors contributing to students' perceptions and 

experiences. The study highlights the utility value of the content to help students see the application of the subject 

in real-world situations. Understanding students' perception of mathematics learning would help to choose 

appropriate content and teaching methods in the curriculum. The study highlights the need for educational and 

psychological interventions, focusing on student-teacher engagement and curriculum development to enhance 

mathematics learning. 
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Introduction 

 

Mathematics is one of the foundational subjects in the school curriculum. Studies reveal that 

mathematics learning becomes complex at higher grade levels (Gafoor & Kurukkan, 2015a; 

Wang & Goldschmidt, 2003). Students' views and attitudes towards mathematics learning may 

change as they move to higher grades. A longitudinal case study by Attard (2011) found 

decreased teacher-student interactions in mathematics learning among students transitioning 

from primary to high school. Classroom learning experiences are crucial in forming student 

perceptions (Furukawa, 2018). Rukavina, Zuvic-Butorac, Ledic, Milotic, & Jurdana-Sepic 

(2012) found that different classroom learning experiences help create a positive attitude 

towards mathematics. Adverse experiences may cause mathematics anxiety and poor 

performance (Mutodi & Ngirande, 2014; Bekdemir, 2010). 
 

Understanding students' perceptions about mathematics learning would help us to realise why 

children like or dislike mathematics learning (Mapolelo, 2009). Teachers' and students’ 

perceptions about the subject may be varied. Gafoor and Kurukkan (2015b) reported that 

teachers perceived students' poor prior knowledge as a factor influencing learning, but students 

perceived mathematics as a very complex subject. Teachers’ effectiveness and communication 

play a key role in student learning. Classroom culture promotes students' attitudes and beliefs 

about learning mathematics (Angier & Povey, 1999). Traditional mathematics classroom 

teaching involve limited active learning (Kyriacou, 1992). Hence there is a need to build 

strategies help to improve student learning and achievement (Boyer, 2002; Martins & Teodoro, 
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2016). Engaging in mathematical communication would motivate students and help them to 

develop creativity (Cooke & Buchholz, 2005; Huang and Normandia, 2009). Such 

communication helps to reduce anxiety and improve achievement (Lomibao, Luna, & Namoco, 

2016). Tiffany, Surya, Panjaitan, & Syahputra (2017) found that students' mathematical 

communication is less in traditional classrooms.  

 

Most students need to be made aware of the need for mathematics learning (Young-Loveridge, 

Taylor, Sharma & Hawera, 2006) as children tend to learn the subject mechanically. For 

example, many children memorise multiplication tables and use them mechanically without 

understanding the principles or meaning behind it. These issues mount as they move to higher 

grades. Children think about the subject through a reflective experience (Swan, Bell, Philips, 

& Shannon, 2000). They need engaged classrooms with active instructional strategies (Pawa, 

Laosinchai, Nokkaew, & Wongkia, 2020). Thinking about mathematics increases their ability 

to understand concepts and problems (Arzarello, Robutti & Bazzini, 2005). Grootenboer 

(2003) found that school experiences are the antecedents for students' views regarding 

mathematics learning. Students' opinions towards mathematics depend on their classroom's 

emotional experiences (Martinez-Sierra & Garcia Gonzalez, 2014). Positive and negative 

affect is crucial in education (Frenzel, Goetz, Ludtke, Pekrun, & Sutton, 2009; Nardi & 

Steward, 2003). Teaching methods and instructional styles strongly influence their emotions 

(Bieg, Goetz, Sticca, Brunner, Becker, Morger, & Hubbard, 2017; Meyer & Turner, 2002). 

Classroom experiences shape students’ attitudes towards mathematics (Rukavina et al., 2012; 

Walls, 2007). Nasir and Hand (2008) reported that students’ engagement is low in mathematics 

classrooms, and students focus only on getting good grades. Students' perceptions can 

determine how students use the subject in and outside their classrooms (Masingila, 2002).  

 

Studies show the connections between learning experiences and perceptions of mathematics 

learning (Huang & Normandia, 2009; Masingila,2002; Stodolsky, Salk, & Glaessner, 1991). 

Mathematics perception influences emotions and views and how they feel and think about 

learning the topic (Daud, Adnan, Aziz, & Embong, 2020). Students' perception of mathematics 

depends on their classroom learning experiences (Kong, 2008; Kurepa, Roop, & Edoh, 2019), 

and thereby influence their likes and dislikes to the subject.  

 

Learners struggle with problem-solving in mathematics classrooms due to several reasons. A 

major issue is that they cannot connect the problems with the content they learn and lack a 

logical, contextual approach to teaching learning mathematics (Tambychik & Meerah, 2010). 

Mathematics education poses challenges in Indian schools. The educational system requires 

students to memorise and rote-learn concepts (Brown & Roy, 2014). High school students take 

mathematics as an essential subject, as science and mathematics are highly regarded, and 

careers such as medicine and engineering are greatly respected (Pruthi, Pandey, Singh, 

Aggarwal, & Goel, 2013). Scores in mathematics would determine their admissions to 

prestigious institutions. Hence, parents and teachers put academic pressure on students to score 

highly. The present study aims to understand students' perceptions of mathematics learning. 

The paper explores student-mathematics-teacher relationships and the value and application 

they see in concepts they have learnt. The article additionally explores student feelings 

associated with mathematics classroom experiences.  
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Method 

 

Research design 

Qualitative research methods help explore participant experiences, views or perspectives 

(Hammarberg, Kirkman, & Lacey, 2016). The present study adopts a qualitative approach 

using a phenomenological paradigm. Phenomenology helps understand the participants' 

experiences (Neubauer, Witkop, & Varpio, 2019), as in the study, students’ classroom learning 

experiences are captured. It accurately describes the problem and experiences. Phenomenology 

has been widely used in educational research to gather experiences, views, and beliefs 

regarding teaching-learning, curriculum, pedagogical approaches and school environment 

(Abakpa, Agbo-Egwu, & Abah., 2017). Hence the students' experiences, and emotions while 

learning in mathematics classrooms can be well understood using a phenomenological lens. 

 

Semi-structured interviews informed by phenomenological concepts help understand 

participants' voices (Sholokhova, Bizzari, & Fuchs, 2022). Semi-structured interviews help 

researchers explore the research questions with the help of structured open-ended questions 

and prompts (Creswell, 2007). The method helps elicit information from children and 

adolescents and avoid biases. The Braun and Clarke thematic analysis model (2006) can be 

applied in studies that follow a phenomenological paradigm. It helps arrange the data in themes 

and helps the readers understand the study's findings more simply (Javadi & Zarea, 2016).  

 

Participants 

The participants were 17 eighth-grade students from various schools in South India. There were 

nine male and eight female participants, aged between 13 and 14. All the students were enrolled 

in urban, private-funded, English-speaking schools. None of the participants had any record of 

disabilities or severe illness. The sample size was determined based on saturation 

(Bartholomew, Joy, Kang, & Brown, 2021; Sandelowski, 1995). The researcher observed that 

no new information emerged from the interviews and stopped collecting data with 17 

participants. The purposive sampling method was used to collect data (Palinkas, Horwitz, 

Green, Wisdom, Duan, & Hoagwood, 2016).  

 

Research tool 

A semi-structured interview is a powerful tool for obtaining participants' reflective personal 

experiences (Dearnley, 2013). The interview questions sought to understand the students' 

perception of mathematics learning via exploring their classroom experiences. The sample 

questions were: What do you think about mathematics? How do you feel mathematics learning 

experiences in your classrooms can benefit your life? What type of learning activities are 

involved in your classrooms? While developing the questions, the Indian school culture was 

considered, and a few questions were taken and modified from past studies (Dobie, 2009; 

Huang & Normandia, 2009; Martinez-Sierra, 2014). The tool was reviewed and validated by 

two experts in educational psychology, and their comments were incorporated into the 

questions. 

 

Data collection procedure 

The researcher approached school authorities and took prior permission to collect data. The 

study objectives and ethical considerations were shared with the school authorities and parents 

of potential participants. The researcher explained the study objectives and participant rights 

to the participants and obtained their consent before starting the interview. A rapport was built 

to help the student feel comfortable and safe. The interviews were audio recorded and notes 

were taken during the interviews with permission from school authorities, parents and 
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participants. Each interview was approximately 30 minutes and was conducted in a room 

provided by the school authorities. Participants could withdraw from the study if they felt any 

discomfort. All interviews were conducted in English. All participants and school authorities 

were thanked for their participation and support to the study. The study was approved by the 

ethics committee of Christ University, Bengaluru, India (Reference number: - CU: 

RCEC/00036/1/19). 

 

Data analysis 

The audio recordings were transcribed by the researcher into a Word document. Participants 

were named Student 1, 2, 3… 17 to ensure anonymity. All identifying information were masked 

and only the researchers had access to the data. The transcribed data is saved in password 

protected files on a computer.  Braun and Clarke's (2006) six-step thematic analysis approach 

was used to analyse the interview transcripts. It is a widely used, flexible analysis method for 

qualitative data (Maguire &Delahunt, 2017; Xu & Zammit, 2020). The data’s trustworthiness 

was confirmed using the approach (Nowell, Norris, White, & Moules, 2017). The method is an 

iterative and reflective data analysis process in six steps (As cited in Nowell, Norris, White, & 

Moules, 2017). 

 

In the first step of familiarising oneself with the data, the data was read multiple times to 

understand the participants' views. Generating initial codes was the second step of the analysis. 

Initial codes were developed from the data transcription. Codes included: "Mathematics is the 

study of numbers; mathematics is used daily; higher education and career in mathematics is 

interesting". Colour coding techniques were used to categorise the data. Codes were rechecked, 

and themes and sub-themes were generated using the codes in the third step of the analysis, 

searching for themes. A detailed description of the themes and sub-themes was given in the 

results section. The fourth stage involved reviewing the themes to understand whether the 

codes were categorised under the appropriate themes and sub-themes. In the next step, defining 

and naming themes, they were identified and named according to the nature of codes. For 

example, students' opinions of their teacher, such as "teacher is kind," were included in the sub-

theme of teaching styles and teachers’ characteristics. The themes and sub-themes with 

supporting extracts from the interview are presented in Table 1. The final phase of the analysis 

helped to produce the report. The scholarly writing was conducted, using the examples of 

original extracts from the interview. The results are discussed with the support of relevant 

literature.   

 

Results 

 

Students collectively shared their experiences in mathematics classrooms. Their perception of 

mathematics learning largely depended on their classroom experiences related to the teacher 

and the content. The teacher and the complexity of the subject determine their perception of 

mathematics learning. For example, if the students feel that their teacher helps them when they 

have difficulty solving problems, they are most likely to show interest in the subject. Table 1 

presents the themes and sub-themes representing student perceptions and experiences in 

mathematics classroom developed after data analysis. It includes extracts from the interview.  
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Table 1. Themes and sub-themes representing student perceptions and experiences in 

mathematics classroom 

 

Themes Sub-themes Extracts from interviews 

Student 

attributes 

Positive 

emotions 

"…I think it's really a fun subject" 

"…I just enjoy math!" 

 Negative 

emotions 

“…I don't have so much interest towards maths…. which is like I 

give it my least priority.” 

“... it's really confusing, so I end up not doing it." 

 Self-efficacy " …If you get a mistake, you have to just correct that..." 

"…If we make mistakes, we will do better in the next assessments." 

 Achievement ".... ma'am gives us internals." 

“...we have five marks for activities also." 

Teacher-

related 

Teaching style 

and teachers’ 

characteristics 

" …ma'am usually encourages us…asks us again and again whether 

or not we understood the whole thing and that encourages the pupils 

to ask questions." 

"...most of the time she ignores my question so I have to ask my 

friend." 

 

Classroo

m 

environ

ment 

Shared 

emotions 

"… I will be like doing the sums and listening to ma'am…." 

“…most of them feel maths is a little boring...so whenever someone 

come to teach maths we too feel like we are not happy." 

 

 Interaction 

between 

teacher and 

students 

".. we don't understand; we can ask if or how did you solve this or 

how did you get this answer?" 

“I am hesitant to ask questions; in front of everyone I am hesitant, 

but if ma'am comes to our place, I will ask." 

Content 

related 

Make simple 

mistakes 

"Silly mistakes..if I copy a question that has a plus sign, I might put 

a minus sign instead of that.." 

“I make basic calculation errors….” 

 Studying 

numbers 

"Maths is the study of numbers….” 

“…studying different types of numbers….” 

 Understanding 

the concept 

"Algebra, constructions, simple interest… because I feel those are 

easy to understand." 

"Usually when everyone understands, I don't understand, however 

much I try….” 

 Activities are 

needed 

"Sometimes, we have hands-on activities… ah… to help or 

understand the concepts better…." 

“Ma'am, makes us do physical, hands-on activity, so that it is easier 

to visualise and understand the stuff...” 

Utility 

value 

Higher 

education and 

career 

"... if you wanted to become a charted accountant… the 

architecture, you need maths. So, it depends on what you want to 

pursue in your life…." 

 Related to 

daily life 

"…for everything we require maths like for 

shopping…transactions…competitive exams." 

"…I know the value of maths because in daily life you need 

maths… But I feel that a few concepts are not necessary in life or in 

math … because they have no use later …” 

 Relations with 

other subjects 

" …in bio also, like some mathematics…in chemistry reactions, we 

should balance only with mathematics calculations." 

“...even economics is math … you have to calculate the growth of a 

country.” 
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Theme 1: Student attributes 

Student attributes indicate their feelings that lead to several behaviours in mathematics 

classroom learning. It includes positive and negative emotions, anxiety and self-efficacy among 

students. Table 1, shows that positive emotions depend upon the content studied. At the same 

time, some of them expressed their negative emotions toward mathematics. The extract shows 

some participants' disinterest in mathematics learning. A few participants felt they would not 

follow the sums and get tense or confused at the end. Some participants perceived that they 

needed to improve in mathematics. Participants sometimes show their self-efficacy in different 

situations in the mathematics classroom. The extracts related to self-efficacy reflect the 

importance of being positive in adverse situations. Many students concentrate on performing 

well in assessments. They look at any activity in terms of getting good marks. Some view 

classroom activities as achievement-related tasks. Some students think classroom activities 

help them remember the concepts well for assessments and exams. Participants are worried 

about losing marks in exams. Some students feel that tests and exams help them perform better 

in future. 

 

Theme 2: Teacher attributes 

As shown in Table 1, participants expressed their opinions about the teacher by quoting 

incidents that took place in the mathematics classroom. Teachers’ teaching attitudes are 

essential factors. Student learning depends on how the teacher imparts the content. Many 

students reported that the teacher instructs by explaining and solving sums on the boards. Some 

participants feel the teacher is kind and encouraging, while others think the teacher scolds and 

intentionally ignores them.  

 

Theme 3: Classroom environment 

The environment is essential to develop students' perceptions of mathematics learning. Many 

factors in the classroom environment may positively or negatively affect them. Participants 

show shared emotions in the classroom. Some like the class and actively participate in learning. 

Some do not like it and make interruptions. Interaction between students and teachers is 

essential, making the class vibrant. Active participation of students in classroom learning is 

necessary. Some students feel free to ask questions, but some do not, as they need to catch up 

on the concepts or for other reasons. 

 

Theme 4: Content-related 

The content studied is essential in determining students' perception of mathematics learning. 

Participants shared their mistakes in the classrooms, mostly simple calculation errors. They 

think of mathematics learning as studying numbers and that solving problems with numbers is 

vital. Extracts show their opinions on understanding the concept, reflecting that they feel it is 

easy and they like the concept when they know it. They think it is difficult and sometimes 

tedious if they need help understanding the concept, which is one of the determinants of their 

perceptions. Participants believe activities make the concept understandable, and they can 

remember them later also. They feel activities are enjoyable and help them to remember 

concepts. 

 

Theme 5: Utility value 

Understanding the utility value of a subject is an essential aspect of learning. It helps students 

in many ways. Participants learn mathematics to pursue their careers. Many want to choose 

their higher education and career according to their favourite subject. They think mathematics 

learning is essential and beneficial for their lives depending upon their higher education and 

career.  
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Participants identify where mathematics can be applied in everyday life. Most of them say it is 

used for shopping and banking. Some pointed out that mathematics is used in competitive 

examinations and measuring height or weight to understand how much they gain or increase. 

Participants say they can associate the gap between the classroom and real-world mathematics, 

even though some feel that a few content features need to be more relevant and helpful. Some 

participants believe that advanced math is needed to pursue a career in mathematics. 

Participants think that mathematics related to other subjects like chemistry, physics and 

economics.  

 

Discussion 
 

Student attributes include mixed positive and negative emotions towards mathematics (Utha, 

Subba, Mongar, Hopwood, & Pressick-Kilborn, 2021). Some participants think mathematics 

is interesting and fun, which reflects their positive emotions toward the subject (Zan & Martino, 

2007). Some participants enjoy problem-solving in the classroom. Contrary to this, some 

consider it boring (Pepin, 2011) and prefer to avoid solving sums. However, the content and 

complexity of the subject play a role in creating positive and negative emotions in mathematics 

learning (Brown, Brown, & Bibby, 2008; Utha et al., 2021). Mathematics anxiety is one of the 

primary negative emotions concerning participants' learning. The present study’s findings on 

mathematics anxiety revealed that participants are confused between concepts and lack 

understanding. Concerning these findings, Kaba and Sengul (2018) found a positive 

relationship between students' understanding of the concept and mathematics anxiety.  

 

The current study's findings indicate that mathematics self-efficacy is another prevalent factor 

obtained from participants' experiences. Some are confident that they are good at the subject 

(Darragh, 2015) and are usually relaxed about making mistakes (Heinze, 2005). Participants 

study to get marks on achievement tests. Many think grades are essential and help them in 

higher education (Hernandez-Martinez, & Vos, 2017). Also, they are happy when they get 

good grades in the test. Participants like activities (Celik, 2018; Oribhabor, 2020; Kaur 

&Sankhian, 2017) and some said they like to pursue graded activities. Participants consider 

performance in tests as one of the crucial factors in learning. 

  

Teachers' attitude is prominent in every mathematics classroom (Tok, Bahtiyar, & Karalok, 

2015). Generally, the instructor explains the concept, solves sums on the blackboard and helps 

students with their doubts. Lecturing or explaining the concepts is the usual way of teaching 

mathematics in classrooms (Mapolelo, 2009). The present study revealed that mathematics 

classrooms follow traditional rather than activity approaches. This is consistent with the results 

of past studies (Dogruer, Isiksal, & Koc, 2015). Participants' attitudes toward mathematics 

teachers depend on their teaching and behaviour (Martinez-Sierra, 2014). Teachers' affirmative 

nature creates interest in mathematics among participants (Tarmizi, Tarmizi, & Mokhtar, 

2010). The participants' responses show that if they feel the teacher is kind and encouraging, 

they focus more on learning (Kislenko, 2011; Mapolelo, 2009). If the teacher shouts or scolds, 

students dislike them and thereby the subject the teacher handles (Etuk, Afangideh, & Uya, 

2013; Kislenko, 2011).  

 

Students' emotion in the mathematics classroom is an essential determinant of their perception. 

Children's disruptive behaviour affects the learning environment in mathematics 

(Abeygunawardena & Vithanapatirana, 2019). Peer relationship is another factor. Helping 

others is a crucial personal factor. Participants' willingness to help depends on whether they 
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know the concepts correctly. Newman and Schwager (1993) reported that middle school 

students are comfortable learning in small groups with their peers. The present study’s results 

indicate that the interaction between the teacher and students is an essential factor in the 

classroom environment (Mamolo & Sugano, 2020). Teacher-student interaction influences 

participants' perceptions of mathematics learning (Barksdale, Peters, & Corrales, 2021). 

 

Content has a vital role in mathematics learning. Most considered mathematics to be about 

studying or revolving around numbers (Young-Loveridge et al., 2006). Participants would like 

to learn the subject based on the content. They engage with the concept if it is easy and dislike 

it if it is difficult (Yilmaz, Altun, & Olkun, 2010). Participants enjoy the content if they 

understand it and dislike it if they do not (Breiteig, Grevholm, & Kislenko, 2005). They make 

simple errors while solving sums (Heinze, 2005) and like to pursue classroom activities (Baki 

& Cakiroglu, 2010), enjoy them and believe that they help them learn better. 

 

The utility value of a subject is another vital aspect of participants' perceptions of mathematics 

learning. Participants like to choose their higher education and career streams based on their 

favourite subjects (Takeuchi, Towers, & Martin, 2016). They think mathematics is essential to 

become professionals (Dobie, 2019; Gokalp, 2020; Martínez-Sierra & Miranda-Tirado, 2015) 

such as chartered accountants, engineers and architects. Many of them think about the real-life 

uses of mathematics (Martinez-Sierra, & Miranda-Tirado, 2015), whose typical examples 

include buying and banking (Altay & Yeltekin, 2017). Participants are not interested in learning 

mathematics if they feel the content is not helpful. Some students think content like algebra, 

exponents and factorisation is complex (Wong, Lam, Wong, Leung, & Mok, 2001) and 

unnecessary, because they cannot find the real-life applications of such content (Kislenko, 

2011). Another important fact related to the utility value is mathematics associated with other 

subjects (Gebremichael, 2014), such as chemistry, biology and economics. 

 

Conclusion and Implication 

 

The study emphasises the importance of understanding students' perception of mathematics 

learning, which determines its absorption in classrooms. What students think about 

mathematics learning is essential and creates interest in the subject. Teachers and instructional 

methods also play a role. Implementing new strategies in teacher education programs would 

be helpful for teachers to give better learning experiences. Pre-service and in-service teacher 

training should be modified to incorporate methods that respond to students' needs, particularly 

connecting emotions and mathematics learning in classrooms. Equal importance should be 

given to teaching content in a classroom and combining it with its utility value and the outside 

world (Abril, 2022). Teachers should be trained to teach mathematics from a socio-cultural and 

socio-emotional perspective. Students like mathematics based on the topic and their 

understanding of the concept. Teacher interaction plays a crucial role.  

 

The content's utility value helps pupils to connect to the subject in many situations. Classroom 

experiences are the best ways to understand students' perceptions and would help design, plan 

and modify curriculum and pedagogical practices. Various educational and psychological 

intervention programs are needed, which would help us gauge the current classroom scenario. 

Understanding their perception of mathematics learning helps make necessary changes in the 

learning environment, especially teacher interaction, so appropriate strategies can adapt to 

students’ needs. Teachers can understand the cognitive and affective aspects of students’ 



International Journal of Innovation in Science and Mathematics Education, 31(2), 47-59, 2023 

55 
 

learning, which would help to change the content-teaching-learning elements and lead to active 

involvement and enjoyment in learning.  

 

Limitation and Recommendation for Future Study 

 
The study has some limitations which may have impacted the findings. As a qualitative study, 

the findings give an understanding of the phenomenon and cannot be generalised to a larger 

group. The study findings should be considered within the socio-cultural and geographic 

location. The current study was conducted in India, having participants who are from urban 

and middle-class families studying in an English-speaking school. The aspects of social 

desirability may have impacted students to give more positive responses, though the 

researchers established rapport and created a safe space for students to share their views.  

 

Future research can further extend the study findings and overcome the limitations. The themes 

from the study findings could be further tested and validated using quantitative measures with 

larger representative sample with varied backgrounds. Such models can be tested and the 

impact of socio-cultural factors can be explored. Experiments and interventions with mixed 

method designs could be developed to enhance student mathematical wellbeing and learning. 

The experiences of educators could be explored to identify the challenges in teaching 

mathematics.   

 

Acknowledgements 

We thank all the participants for their active participation throughout the study. The institutional research ethics 

committee number is CU: RCEC/ 00036/1/19. 

 

References 
Abakpa, B., Agbo-Egwu, A. O., & Abah, J. (2017). Emphasizing phenomenology as a research paradigm for 

interpreting growth and development in mathematics education. Abacus, Journal of The Mathematical 

Association of Nigeria, 42(1), 391-405. https://hal.science/hal-01596581/ 

Abeygunawardena, K., & Vithanapathirana, M. V. (2019). The role of teacher to address issues of disruptive 

behaviour of student learners in mathematics classrooms: A study in the Sri Lankan context. PUPIL: 

International Journal of Teaching, Education and Learning, 2(3), 152-173 

https://doi.org/10.20319/pijtel.2019.23.152173  

Abril, O. L. C. (2022). Interview with Dr. Ole skovsmose. Góndola, Enseñanza y Aprendizaje de las 

Ciencias, 17(1), 8-14. https://doi.org/10.14483/23464712.19152  

Altay, M. K., Yalvaç, B., & Yeltekin, E. (2017). 8th Grade Student's Skill of Connecting Mathematics to Real 

Life. Journal of Education and Training Studies, 5(10), 158-166. https://doi.org/10.11114/jets.v5i10.2614 

Angier, C., & Povey, H. (1999). One teacher and a class of school students: Their perception of the culture of 

their mathematics classroom and its construction. Educational Review, 51(2), 147-160. 

https://doi.org/10.1080/00131919997588 

Attard, C. (2011). The influence of teachers on student engagement with mathematics during the middle years. 

https://www.researchgate.net/publication/266221388  

Arzarello, F., Robutti, O., & Bazzini, L. (2005). Acting is learning: Focus on the construction of mathematical 

concepts. Cambridge Journal of Education, 35(1), 55-67. https://doi.org/10.1080/0305764042000332498  

Baki, A., & Çakıroğlu, Ü. (2010). Learning objects in high school mathematics classrooms: Implementation and 

evaluation. Computers and  Education, 55(4), 1459-1469. https://doi.org/10.1016/j.compedu.2010.06.009   

Barksdale, C., Peters, M. L., & Corrales, A. (2021). Middle school students' perceptions of classroom climate 

and its relationship to achievement. Educational Studies, 47(1), 84-107. 

https://doi.org/10.1080/03055698.2019.1664411 

https://hal.science/hal-01596581/
https://doi.org/10.20319/pijtel.2019.23.152173
https://doi.org/10.14483/23464712.19152
https://doi.org/10.11114/jets.v5i10.2614
https://doi.org/10.1080/00131919997588
https://www.researchgate.net/publication/266221388
https://doi.org/10.1080/0305764042000332498
https://doi.org/10.1016/j.compedu.2010.06.009
https://doi.org/10.1080/03055698.2019.1664411


International Journal of Innovation in Science and Mathematics Education, 31(2), 47-59, 2023 

56 
 

Bartholomew, T. T., Joy, E. E., Kang, E., & Brown, J. (2021). A choir or cacophony? Sample sizes and quality 

of conveying participants’ voices in phenomenological research. Methodological Innovations, 14(2), 1-14. 

https://doi.org/10.1177/2059799121104006 

Bieg, M., Goetz, T., Sticca, F., Brunner, E., Becker, E., Morger, V., & Hubbard, K. (2017). Teaching methods 

and their impact on students' emotions in mathematics: An experience-sampling approach. ZDM, 49(3), 411-

422. https://doi.org/10.1007/s11858-017-0840-1 

Boyer, K. R. (2002). Using active learning strategies to motivate students. Mathematics Teaching in the Middle 

School, 8(1), 48-51. https://doi.org/10.5951/MTMS.8.1.0048 

Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative Research in 

Psychology, 3(2), 77-101. https://doi.org/10.1191/1478088706qp063oa  

Breiteig, T., Grevholm, B., & Kislenko, K. (2005). Beliefs and attitudes in mathematics teaching and learning. 

In Nordisk konferanse i matematikkdidaktikk ved NTNU: 15/11/2004-16/11/2004 (pp. 129-138). Department 

of Geography, Norwegian University of Science and Technology. 

Brown, D.S., & Roy, R. (2014). Will the mathematics teaching methods used in Eastern countries benefit 

western learns? Journal of Education, Society and Behavioural Science, 26 (3), 257-271. 

https://doi.org/ 10.9734/BJESBS/2014/6427 

Brown, M., Brown, P., & Bibby, T. (2008). "I would rather die": Reasons given by 16-year-olds for not 

continuing their study of mathematics. Research in Mathematics Education, 10(1), 3-18. 

https://doi.org/10.1080/14794800801915814 

Çelik, H. C. (2018). The effects of activity based learning on sixth grade students' achievement and attitudes 

towards mathematics activities. Eurasia Journal of Mathematics, Science and Technology Education, 14(5), 

1963-1977.   https://doi.org/10.29333/ejmste/85807 

Creswell, J. W.(2007). Qualitative inquiry and research design: Choosing among five approaches. Sage 

publications. 

Cooke, B. D., & Buchholz, D. (2005). Mathematical communication in the classroom: A teacher makes a 

difference. Early Childhood Education Journal, 32(6), 365-369.  https://doi.org/10.1007/s10643-005-0007-5  

Darragh, L. (2015). Recognising 'good at mathematics': Using a performative lens for identity. Mathematics 

Education Research Journal, 27(1), 83-102. https://doi.org/10.1007/s13394-014-0120. 

Daud, A. S., Adnan, N. S. M., Abd Aziz, M. K. N., & Embong, Z. (2020, April). Students' perception towards 

mathematics using APOS theory: A case study. In Journal of Physics: Conference Series (Vol. 1529, No. 3, 

p. 032020). IOP Publishing. https://10.1088/1742-6596/1529/3/032020 

Dearnley, C. (2005). A reflection on the use of semi-structured interviews. Nurse Researcher (through 

2013), 13(1), 19-28. https://www.proquest.com/scholarly-journals/reflection-on-use-semi-structured-

interviews/docview/200774376/se-2?accountid=38885 

Dobie, T. E. (2019). A sociocultural examination of utility value in mathematics: The role of interdependence in 

middle school students' perceptions of usefulness. In affect and mathematics education (pp. 67-88). Springer, 

Cham. https://doi.org/10.1007/978-3-030-13761-8_4 

Dogruer, Ş. Ş., Isiksal, M., & Yusuf, K. O. Ç. (2015). A case study on mathematical classroom discourse in a 

Fifth Grade Classroom. Gaziantep University Journal of Social Sciences, 14(1), 299-322. 

https://dergipark.org.tr/en/download/article-file/223160 

Etuk, E. N., Afangideh, M. E., & Uya, A. O. (2013). Students' perception of teachers' characteristics and their 

attitude towards mathematics in Oron education Zone, Nigeria. International Education Studies, 6(2), 197-

204. https://eric.ed.gov/?id=EJ1067184  

Frenzel, A. C., Goetz, T., Lüdtke, O., Pekrun, R., & Sutton, R. E. (2009). Emotional transmission in the 

classroom: Exploring the relationship between teacher and student enjoyment. Journal of Educational 

Psychology, 101(3), 705.  https://doi.org/10.1037/a0014695 

Furukawa, L. (2018). Trajectory of learning experience from the performance of Canada's youth in 

mathematics. International Journal of Innovation in Science and Mathematics Education, 26(6). 

https://openjournals.library.sydney.edu.au/index.php/CAL/article/view/12641/11861 

Gafoor, K. A., & Kurukkan, A. (2015a). Why high school students feel mathematics difficult? An exploration of 

affective beliefs. Online submission. https://files.eric.ed.gov/fulltext/ED560266.pdf   

Gafoor, K.A., & Kurukkan, A. (2015b). Learner and teacher perception on difficulties in learning and teaching 

mathematics: Some Implications. Online submission. https://files.eric.ed.gov/fulltext/ED568368.pdf  

Gebremichael, A. T. (2014). Students' perceptions about the relevance of mathematics to other school 

subjects. European Journal of Science and Mathematics Education, 2(2A), 70-

78.  https://doi.org/10.30935/scimath/9628  

Gokalp, N. D. (2020). Mathematics–how do students and teachers perceive it?. International Journal of 

Innovation in Science and Mathematics Education, 28(1). https://doi.org/10.30722/IJISME.28.01.002 

Grootenboer, P. (2003). The affective Views of primary school children. International Group for the 

Psychology of Mathematics Education, 3, 1-8. https://files.eric.ed.gov/fulltext/ED500966.pdf 

https://doi.org/10.1177/2059799121104006
https://doi.org/10.1007/s11858-017-0840-1
https://doi.org/10.5951/MTMS.8.1.0048
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.9734/BJESBS/2014/6427
https://doi.org/10.1080/14794800801915814
https://doi.org/10.29333/ejmste/85807
https://doi.org/10.1007/s10643-005-0007-5
https://doi.org/10.1007/s13394-014-0120
https://10.0.4.64/1742-6596/1529/3/032020
https://www.proquest.com/scholarly-journals/reflection-on-use-semi-structured-interviews/docview/200774376/se-2?accountid=38885
https://www.proquest.com/scholarly-journals/reflection-on-use-semi-structured-interviews/docview/200774376/se-2?accountid=38885
https://doi.org/10.1007/978-3-030-13761-8_4
https://dergipark.org.tr/en/download/article-file/223160
https://eric.ed.gov/?id=EJ1067184
https://psycnet.apa.org/doi/10.1037/a0014695
https://openjournals.library.sydney.edu.au/index.php/CAL/article/view/12641/11861
https://files.eric.ed.gov/fulltext/ED568368.pdf
https://doi.org/10.30935/scimath/9628
https://doi.org/10.30722/IJISME.28.01.002
https://files.eric.ed.gov/fulltext/ED500966.pdf


International Journal of Innovation in Science and Mathematics Education, 31(2), 47-59, 2023 

57 
 

Hammarberg, K., Kirkman, M., & de Lacey, S. (2016). Qualitative research methods: When to use them and 

how to judge them. Human reproduction, 31(3), 498-501. https://doi.org/10.1093/humrep/dev334 

Heinze, A. (2005). Mistake-handling activities in the mathematics classroom. International Group for the 

Psychology of Mathematics Education, 3, 105-112. https://files.eric.ed.gov/fulltext/ED496897.pdf   

Hernandez-Martinez, P., & Vos, P. (2018). "Why do I have to learn this?" A case study on students' experiences 

of the relevance of mathematical modelling activities. ZDM, 50(1), 245-257. https://doi.org/10.1007/s11858-

017-0904-2 

Huang, J., & Normandia, B. (2009). Students' perceptions on communicating mathematically: A case study of a 

secondary mathematics classroom. International Journal of Learning, 16(5). 

https://knilt.arcc.albany.edu/images/8/8c/Students_perceptions.pdf 

Javadi, M., & Zarea, K. (2016). Understanding thematic analysis and its pitfall. Journal of client care, 1(1), 33-

39. https://doi.org/10.15412/J.JCC.02010107 

Kaba, Y., & Şengül, S. (2018). The relationship between middle school students' mathematics anxiety and their 

mathematical understanding. Pegem Journal of Education and Instruction, 8(3), 599-622. 

https://doi.org/10.14527/pegegog.2018.023 

Kaur, H., & Sankhian, A. (2017). Effect of activity based method on achievement motivation and academic 

achievement in mathematics at secondary level. Educational Quest-An International Journal of Education 

and Applied Social Sciences, 8(3), 475-480. https://doi.org/10.5958/2230-7311.2017.00095.2 

Kislenko, K. (2011). What makes learning mathematics an enjoyable experience: listening to estonian 

pupils'voices. Jornal Internacional de Estudos em Educação Matemática, 4(1). 

https://doi.org/10.17921/2176-5634.2011v4n1p%25p 

Kong, C. K. (2008). Classroom learning experiences and students' perceptions of quality of school life. Learning 

Environments Research, 11(2), 111-129. https://10.1007/s10984-008-9040-9 

Kurepa, A., Roop, J. P., & Edoh, K. Changing students' perception of mathematics through active learning. 

International Journal of Education, 11 (1). https://doi.org/10.5296/ije.v11i1.13983   

Kyriacou, C. (1992). Active learning in secondary school mathematics. British Educational Research 

Journal, 18(3), 309-318. https://doi.org/10.1080/0141192920180308  

Lomibao, L. S., Luna, C. A., & Namoco, R. A. (2016). The influence of mathematical communication on 

students' mathematics performance and anxiety. American Journal of Educational Research, 4(5), 378-382. 

https://doi.org/10.12691/education-4-5-3 

Maguire, M., & Delahunt, B. (2017). Doing a thematic analysis: A practical, step-by-step guide for learning and 

teaching scholars. All Ireland Journal of Higher Education, 9(3). http://ojs.aishe.org/index.php/aishe-

j/article/view/335 

Mamolo, L. A., & Sugano, S. G. C. (2020). Self-perceived and actual competencies of senior high school 

students in General Mathematics. Cogent Education, 7(1), 1779505. 

https://doi.org/10.1080/2331186X.2020.1779505 

Mapolelo, D. C. (2009). Students' experiences with mathematics teaching and learning: Listening to unheard 

voices. International Journal of Mathematical Education in Science and Technology, 40(3), 309-322. 

https://doi.org/10.1080/00207390802642229 

Martinez-Sierra, G. (2014). Good mathematics teaching from Mexican high school students' 

perspective. International Journal of Science and Mathematics Education, 12(6), 1547-1573. 

https://doi.org/10.1007/s10763-013-9480-2 

Martinez-Sierra, G. & García González, M. (2014) High school students’ emotional experiences in mathematics 

classes. In Liljedahl, P., Oesterle, S., Nicol, C., & Allan, D. (Eds.) Proceedings of the Joint Meeting of PME 

38 and PME-NA 36,Vol. 4, pp. 185-192. Vancouver, Canada: PME. 

Martínez-Sierra, G., & Miranda-Tirado, M. (2015). Mexican high school students' social representations of 

mathematics, its teaching and learning. International Journal of Mathematical Education in Science and 

Technology, 46(5), 700-720. https://doi.org/10.1080/0020739X.2014.997319 

Martins, S. G., & Teodoro, V. D. (2016). ActivMathComp–computers and active learning as support of a whole 

learning environment to Calculus/Mathematical Analysis. International Journal of Innovation in Science 

and Mathematics Education, 24(1). 

https://openjournals.library.sydney.edu.au/index.php/CAL/article/view/8711 

Masingila, J. (2002). Chapter 3: Examining students' perceptions of their everyday mathematics practice. Journal for 

Research in Mathematics Education. Monograph, 11, 30-39. https://doi.org/10.2307/749963 

Meyer, D. K., & Turner, J. C. (2002). Discovering emotion in classroom motivation research. Educational 

psychologist, 37(2), 107-114. https://doi.org/10.1207/S15326985EP3702_5 

Mutodi, P., & Ngirande, H. (2014). The influence of students perceptions on mathematics performance. A case 

of a selected high school in South Africa. Mediterranean Journal of Social Sciences, 5(3), 

431.  10.5901/mjss.2014.v5n3p431 

https://doi.org/10.1093/humrep/dev334
https://doi.org/10.1007/s11858-017-0904-2
https://doi.org/10.1007/s11858-017-0904-2
https://knilt.arcc.albany.edu/images/8/8c/Students_perceptions.pdf
https://doi.org/10.15412/J.JCC.02010107
https://doi.org/10.14527/pegegog.2018.023
https://doi.org/10.5958/2230-7311.2017.00095.2
https://doi.org/10.17921/2176-5634.2011v4n1p%25p
https://10.0.3.239/s10984-008-9040-9
https://doi.org/10.1080/0141192920180308
https://doi.org/10.12691/education-4-5-3
http://ojs.aishe.org/index.php/aishe-j/article/view/335
http://ojs.aishe.org/index.php/aishe-j/article/view/335
https://doi.org/10.1080/2331186X.2020.1779505
https://doi.org/10.1080/00207390802642229
https://doi.org/10.1007/s10763-013-9480-2
https://doi.org/10.1080/0020739X.2014.997319
https://openjournals.library.sydney.edu.au/index.php/CAL/article/view/8711
https://doi.org/10.2307/749963
https://doi.org/10.1207/S15326985EP3702_5
http://dx.doi.org/10.5901/mjss.2014.v5n3p431


International Journal of Innovation in Science and Mathematics Education, 31(2), 47-59, 2023 

58 
 

Nardi, E., & Steward, S. (2003). Is mathematics TIRED? A profile of quiet disaffection in the secondary 

mathematics classroom. British Educational Research Journal, 29(3), 345-367. 

https://doi.org/10.1080/01411920301852 

Nasir, N. I. S., & Hand, V. (2008). From the court to the classroom: Opportunities for engagement, learning, and 

identity in basketball and classroom mathematics. The Journal of the Learning Sciences, 17(2), 143-179. 

https://doi.org/10.1080/10508400801986082 

Neubauer, B. E., Witkop, C. T., & Varpio, L. (2019). How phenomenology can help us learn from the 

experiences of others. Perspectives on Medical Education, 8, 90-97. https://doi.org/10.1007/s40037-019-

0509-2 

Newman, R. S., & Schwager, M. T. (1993). Students' perceptions of the teacher and classmates in relation to 

reported help seeking in math class. The Elementary School Journal, 94(1), 3-17. 

https://doi.org/10.1086/461747 

Nowell, L. S., Norris, J. M., White, D. E., & Moules, N. J. (2017). Thematic analysis: Striving to meet the 

trustworthiness criteria. International journal of qualitative methods, 16(1), 1609406917733847. 

https://doi.org/10.1177/1609406917733847 

Oribhabor, C. B. (2020). Evaluating the effect of activity based method of teaching mathematics on Nigerian 

secondary school students achievement in mathematics. arXiv preprint arXiv:2011.10785. 

https://arxiv.org/abs/2011.10785 

Palinkas, L. A., Horwitz, S. M., Green, C. A., Wisdom, J. P., Duan, N., & Hoagwood, K. (2015). Purposeful 

sampling for qualitative data collection and analysis in mixed method implementation 

Presearch. Administration and Policy in Mental Health and Mental Health Services Research, 42(5), 533-

544. https://doi.org/10.1007/s10488-013-0528-y  

Pawa, S., Laosinchai, P., Nokkaew, A., & Wongkia, W. (2020). Students’ conception of set theory through a 

board game and an active-learning unit. International Journal of Innovation in Science and Mathematics 

Education, 28(1). https://doi.org/10.30722/IJISME.28.01.001 

Pepin, B. (2011). Pupils' attitudes towards mathematics: a comparative study of Norwegian and english 

secondary students. ZDM, 43(4), 535-546. https://doi.org/10.1007/s11858-011-0314-9 

Pruthi, S., Pandey, R., Singh, S., Aggarwal, A., & Goel, A. (2013). Why does an undergraduate student choose 

medicine as a career. National Medical Journal of India, 26(3), 147-149. PMID: 2447616 

Rukavina, S., Zuvic-Butorac, M., Ledic, J., Milotic, B., & Jurdana-Sepic, R. (2012). Developing positive 

attitude towards science and mathematics through motivational classroom experiences. Science Education 

International, 23(1), 6-19. https://urn.nsk.hr/urn:nbn:hr:193:781542 

Sandelowski, M. (1995). Sample size in qualitative research. Research in Nursing & Health, 18(2), 179-183. 

https://doi.org/10.1002/nur.4770180211 

Sholokhova, S., Bizzari, V., & Fuchs, T. (2022). Exploring phenomenological interviews: Questions, lessons 

learned and perspectives. Phenomenology and the Cognitive Sciences, 21(1), 1-7. 

https://doi.org/10.1007/s11097-021-09799-y 

Stodolsky, S. S., Salk, S., & Glaessner, B. (1991). Student views about learning math and social 

studies. American Educational Research Journal, 28(1), 89-116. 

https://doi.org/10.3102/00028312028001089   

Swan, M., Bell, A., Phillips, R., & Shannon, A. (2000). The purposes of mathematical activities and pupils' 

perceptions of them. Research in Education, 63(1), 11-20.  https://doi.org/10.7227/RIE.63.2 

 Takeuchi, M.A., Towers, J., & Martin, L. (2016). What contributes to positive feelings towards mathematics: 

Examining mathematics autobiographies. In M.B. Wood, E. E. Turner, M. Civil, & J.A. Eli (Eds.), 

Proceedings of the 38th annual meeting of the North American Chapter of the International Group for the 

Psychology of Mathematics Education (pp. 1119-1122). Tucson, AZ: The University of Arizona. 

http://hdl.handle.net/1880/51747 

Tambychik, T., & Meerah, T. S. M. (2010). Students' difficulties in mathematics problem-solving: What do they 

say?. Procedia-Social and Behavioral Sciences, 8, 142-151. https://10.1016/j.sbspro.2010.12.020 

Tarmizi, M. A. A., Tarmizi, R. A., & Mokhtar, M. Z. B. (2010). Humanising mathematics learning: Secondary 

students beliefs on mathematics teachers' teaching efficacy. Procedia-Social and Behavioral Sciences, 8, 

532-536. https://doi.org/10.1016/j.sbspro.2010.12.073 

Tiffany, F., Surya, E., Panjaitan, A., & Syahputra, E. (2017). Analysis mathematical communication skills 

student at the grade IX junior high school. Ijariie-Issn (O)-2395-4396, 3. https://doi.org/10.12691/education-

6-10-9 

Tok, Ş., Bahtiyar, A., Karalok, S. (2015). The effects of teaching mathematics creatively on academic 

achievement, attitudes towards mathematics, and mathematics anxiety. International Journal of Innovation 

in Science and Mathematics Education, 23(4). 

https://openjournals.library.sydney.edu.au/CAL/article/view/7887 

https://doi.org/10.1080/01411920301852
https://doi.org/10.1080/10508400801986082
https://doi.org/10.1007/s40037-019-0509-2
https://doi.org/10.1007/s40037-019-0509-2
https://psycnet.apa.org/doi/10.1086/461747
https://doi.org/10.1177/1609406917733847
https://arxiv.org/abs/2011.10785
https://dx.doi.org/10.1007%2Fs10488-013-0528-y
https://doi.org/10.30722/IJISME.28.01.001
https://doi.org/10.1007/s11858-011-0314-9
https://urn.nsk.hr/urn:nbn:hr:193:781542
https://doi.org/10.1002/nur.4770180211
https://doi.org/10.1007/s11097-021-09799-y
https://doi.org/10.3102%2F00028312028001089
https://doi.org/10.7227%2FRIE.63.2
http://hdl.handle.net/1880/51747
https://10.0.3.248/j.sbspro.2010.12.020
https://doi.org/10.1016/j.sbspro.2010.12.073
https://doi.org/10.12691/education-6-10-9
https://doi.org/10.12691/education-6-10-9
https://openjournals.library.sydney.edu.au/CAL/article/view/7887


International Journal of Innovation in Science and Mathematics Education, 31(2), 47-59, 2023 

59 
 

Utha, K., Subba, B. H., Mongar, B. B., Hopwood, N., & Pressick-Kilborn, K. (2021). Secondary school 

students' perceptions and experiences of learning science and mathematics: The case of Bhutan. Asia Pacific 

Journal of Education, 1-18. https://doi.org/10.1080/02188791.2021.1901652 

Walls, F. (2007). Doing maths": Children talk about their classroom experiences. In Proceedings of the 30th 

annual conference of the Mathematics Education Research Group of Australasia (Vol. 2, pp. 755-764). 

https://doi.org/10.1.1.842.9776 

 Wang, J., & Goldschmidt, P. (2003). Importance of middle school mathematics on high school students' 

mathematics achievement. The Journal of Educational Research, 97(1), 3-17. 

https://doi.org/10.1080/00220670309596624 

Wong, N. Y., Lam, C. C., Wong, K. M. P., Leung, F. S., & Mok, I. C. (2001). Students' views of mathematics 

learning: a cross-sectional survey in Hong Kong. Education Journal-Hong Kong-Chinese University Of 

Hong Kong-, 29(2), 37-60. https://doi.org/10.1.1.616.1139 

Xu, W., & Zammit, K. (2020). Applying thematic analysis to education: A hybrid approach to interpreting data 

in practitioner research. International Journal of Qualitative Methods, 19. https://doi.org/ 

10.1177/1609406920918810  

Yılmaz, Ç., Altun, S. A., & Olkun, S. (2010). Factors affecting students' attitude towards math: ABC theory and 

its reflection on practice. Procedia-Social and Behavioral Sciences, 2(2), 4502-4506. 

https://doi.org/10.1016/j.sbspro.2010.03.720 

Young-Loveridge, J., Taylor, M., Sharma, S. & Hawera, N. (2006). Students' perspectives on the nature of 

mathematics. In P. Grootenboer, R. Zevenbergen & M. Chinnappan (Eds.), Identities, Cultures and Learning 

Spaces. Volume 2. 29th Annual Conference of the Mathematics Education Research Group of Australasia. 

Adelaide, SA., MERGA Inc, Canberra, Australia: 1-5 July, 2006(pp.583-

590).  https://hdl.handle.net/10289/2129 

Zan, R., & Di Martino, P. (2007). Attitude toward mathematics: Overcoming the positive/negative dichotomy. 

Montana Mathematics Enthusiast, 3(1), 157-168. 

 

 
 

https://doi.org/10.1080/02188791.2021.1901652
https://doi.org/10.1.1.842.9776
https://doi.org/10.1080/00220670309596624
https://doi.org/10.1.1.616.1139
https://doi.org/10.1016/j.sbspro.2010.03.720
https://hdl.handle.net/10289/2129

