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 Mathematical anxiety has a negative relationship with mathematics 

performance and achievement. Further explained, mathematics anxiety has 
an indirect effect on mathematics performance. This research explores 

sources or factors related to mathematics anxiety among engineering students 

at a private university in Indonesia. A total of 47 engineering students 

participated in this survey that randomly chosen based on gender, major, and 
age. Two main factors are affecting the mathematics anxiety of engineering 

students, namely internal and external factors. The results show that 

mathematics anxiety among engineering students is manifested into three 

aspects. Firstly, the home aspects are talking about the influence of parents 
and sibling. Secondly, society's issues are discussing self-efficacy, social 

reinforcement to hate mathematics, and social stereotypes. Lastly, the 

classroom aspects are talking about the traditional mathematics learning 

process and classroom culture, namely the experience of learning 
mathematics in classrooms and relationships between friends during learning. 

The details of the statements under the aspects also highlight unique 

problems and are not covered by previous research in mathematical anxiety. 

Next, differences in mathematics anxiety by gender and faculty were 

examined. 
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1. INTRODUCTION 

Nowadays, mathematics and its ability is an essential and frequent phenomenon in 

education (Hannula, 2012; Sundayana, Herman, Dahlan, & Prahmana, 2017). 

Mathematical anxiety determines more than mathematics that overcomes the manipulation 

of numbers and the ability to solve mathematical problems both in everyday life and in the 

academic world (Gresham, 2010). Mathematical anxiety is the adequacy of intelligence for 
intelligent people to overcome quantification, faced with mathematical problems. In his 

research, Blazer (2011) challenged mathematics universally as a non-intellectual factor that 

mailto:rully.indra@mpmat.uad.ac.id
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inhibited mathematical achievement. Mathematical anxiety raises negative attitudes 

towards subjects, and results in poor and reasonable academic performance, increasing 

student performance in the mathematics learning process (Gresham, 2010). Therefore, it is 

necessary to have a discussion that discusses mathematics. 

Mathematics underlies the universal development of technology (Stoet & Geary, 

2018). Mathematical knowledge is directly related to the ability to do logic, analytic, 

systematic, critical, and creative thinking (Hoover, Mosvold, Ball, & Lai, 2016; Widodo, 

Istiqomah, Leonard, Nayazik, & Prahmana, 2019). Engineers have to study math during 

lectures to support their work on technology innovation. 

In fact, prospective engineers still have difficulty in learning mathematics (Vitasari, 

Herawan, Wahab, Othman, & Sinnadurai, 2010). Engineering students have low 

comprehension and negative attitudes toward mathematics (Kargar, Tarmizi, & Bayat, 

2010; Vitasari et al., 2010). They tend to avoid mathematics since their beliefs cannot 

solve math problems (Bates, Latham, & Kim, 2011; Charalambous & Philippou, 2010). 

Students with mathematical difficulties will look confusing, helpless, shy, nervous, and 

feel weak in concentration (Charalambous & Philippou, 2010; Cranfield, 2013; Hersh & 

John-Steiner, 2010). Engineering students still have a problem in learning mathematics 

because of their beliefs that affect their physical and emotional condition.  

Engineering students have an affiliation with mathematics, where mathematics is 

essential for engineering as a language for describing physical, chemical, and other 

formulations in terms of mathematical inquiry (Vitasari et al., 2010). Furthermore, Erden 

& Akgül (2010) stated that high mathematical anxiety correlated with poor mathematical 

performance proposed at the university. Students need a high level of concentration 

compared to other subjects so that it is possible to create anxiety about mathematics among 

engineering students (Vitasari et al., 2010). Mathematics anxiety feelings arise from the 

consideration of having symptoms such as fear, loss of interest, lack of concentration, 

impatience, confusion, and tension (Gresham, 2010). On the other hands, female students 

more anxious than male in learning mathematics (Goetz, Bieg, Lüdtke, Pekrun, & Hall, 

2013; Taylor & Fraser, 2013). Therefore, engineering students need a high level of 

concentration and low mathematics anxiety to learn mathematics, and female students don't 

have both of them yet. 

In this paper, we present a survey to explore mathematical anxiety among 

engineering students. This survey aims to explore sources or factors related to mathematics 

anxiety among engineering students at a private university in Yogyakarta, Indonesia. 

Furthermore, the differences in mathematics anxiety base on gender and majors were 

examined. This survey involves extracting quantitative data from voluntary engineering 

student questionnaire groups, grouping variables under the theme, gender, and describe 

several aspects of the engineering students' mathematics anxiety based on their majors. 

 

2. METHOD 

The respondents were 47 students, consisting of 29 males and 18 females. They 

were informed to fill in the questionnaires based on what they experienced and learned 

during the lecture. These undergraduate students are from four engineering department: 

Informatics Engineering Department (IFD), Industrial Engineering Department (IED), 

Electrical Engineering Department (EED), and Chemical Engineering Department (CED). 

The previous research on mathematics anxiety used to develop the mathematics 

anxiety questionnaire. This survey contains ninety-two items with four scales: strongly 

disagree (1), disagree (2), agree (3), and strongly agree (4). Students have to answer 

questions based on their experiences, feelings, and thoughts about mathematical anxiety 
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felt while studying on campus. Reliability and validity tests have been carried out. The 

result of the reliability test is 0.940, more than 0.70 as recommended by Raykov & 

Marcoulides (2011), accessing construct validity was interpreted by inter-correlation items 

(Drost, 2011). The instrument used to measure the mathematics anxiety of engineering 

students consisted of 92 items, developed from Shields (2005), Whyte & Anthony (2012), 

and also Zakariya (2018) instruments, as shown in Table 1. 

Table 1. The rubric of mathematics anxiety questionnaires 

Aspect Indicator Item number 
Total 

items 

Home 1. Parents and siblings give a low status to 

the students’ mathematical ability and 

judgment that mathematics is complicated 

2. Parents let the child stop trying when the 

child has a mathematical fracture 

3. Parents demand excessive math success 

in children. 

42, 65, 67, 68, 69, 

70, 71, 72, 73, 74, 

and 75. 

11 

Society 1. Self-efficacy (men are better than women 

in mathematics). 

2. Social reinforcement to hate mathematics. 

3. Social stereotype (language skills are 

more critical and socially acceptable than 

mathematical abilities). 

11, 15, 24, 25, 26, 

27, 28, 34, 36, 37, 

39, 43, 48, 49, 51, 

52, 53, 54, 59, 60, 

63, 64, 66, 77, 78, 

79, 81, and 82. 

28 

Classroom 1. The classroom aspects whose talk about 

the traditional mathematics learning 

process and classroom culture 

2. The experience of learning mathematics 

in classrooms 

3. Relationships between friends during 

learning 

5, 8, 9, 14, 16, 17, 

18, 19, 22, 31, 32, 

33, 38, 44, 45, 46, 

47, 55, 56, 62, 76, 

80, 83, 84, 85, 86, 

87, 88, 89, 90, 91, 

and 92. 

32 

Personal 1. Physical and behavioral symptoms 

2. Perception of difficulty 

3. Low motivation 

1, 2, 3, 4, 6, 7, 10, 

12, 13, 20, 21, 23, 

29, 30, 35, 40, 41, 

50, 57, 58, and 61. 

21 

 

The survey was conducted during the holiday period after students finished the 

final examination. The inspector consulted several lecturers in each department to select 

some students to fill the questionnaire. Next, the inspector gives a questionnaire link to be 

filled by voluntary respondents, who assumed had no awareness in learning mathematics 

anxiety. The time required for respondents to complete the survey was less than 60 

minutes. Students must read and answer questions as guided by the inspector. Afterward, 

they have to answer the poll based on their learning experience. 

 

3. RESULTS AND DISCUSSION 

Table 2 presents the demographic data of respondents. The results showed 

differences found in mathematics anxiety between engineering students on aspects, gender 

expectations, and variations based on majors. Data analysis uses statistics descriptive data 

analysis. 
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Table 2. The demographic data of respondents  

Demographic Information Frequency Percentage 

Gender  

Male  

Female  

 

29 

18 

 

61.7% 

38.3% 

Department  

EED  

IED  

IFD  

CED  

 

12 

17 

11 

7 

 

25.5% 

36.2% 

23.4% 

14.9% 

Age  

18-20  

21-23 

24 above  

 

2 

29 

12 

 

4.3% 

65.9% 

29.8% 

Total 47 100% 

 

3.1. The home aspects: The influence of parents and sibling in engineering students' 

mathematics anxiety 

The home aspects were explained such as improving math scores when students 

increase their study time at home, parents' attention to mathematics learning outcomes, 

parents and siblings assessment of mathematics learning outcomes, and parents and 

siblings judgment about mathematics. Figure 1 shows that informatics engineering students 

get the highest while industrial engineering students get the lowest home aspects score in 

mathematics anxiety. It means that the home aspect has the weakest contribution to the 

factors affecting mathematics anxiety for informatics engineering students. 
 

 

Figure 1. The influence of parents and sibling in engineering students' mathematics anxiety 

 

The result was supported by Shields (2005) that parents who suffer from math 

anxiety can accidentally transfer it to their children. Parents, especially mother, are a 

consistent example for their children because their children pay close attention to the 

attitude of the mother. The position of mathematics attitude that shown to children in the 

way mothers sees mathematics as a valuable and understandable lesson (Makur, Prahmana, 

& Gunur, 2019). However, parents can inadvertently increase mathematical anxiety in their 

children by giving them reasons to stop trying when they are frustrated or upset because of 

28 29 30 31 32 33 34

Electrical Engineering

Industrial Engineering

Informatics Engineering

Chemical Engineering
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difficulties with math assignments (Stolpa, Sloan, Daane, & Giesen, 2004). Therefore, 

parents who suffer from math anxiety can inadvertently transfer this anxiety to their 

children. 

 

3.2. The society issues: Self-efficacy, social reinforcement to hate mathematics, and 

social stereotypes 

The society issues consist of several aspects affecting the engineering students’ 

math anxiety. The first aspect is self-efficacy, which stated that boys are better than girls in 

mathematics. The next aspect is social reinforcement to hate mathematics. The last aspect 

is the social stereotype that language skills are more critical and socially acceptable than 

mathematical abilities. Figure 2 showed that electrical engineering students get the highest 

and informatics engineering students to get the lowest society issues to score in 

mathematics anxiety questionnaire. It means that social problems contribute the weakest to 

the factors affecting mathematics anxiety for electrical engineering students. 

Social factors such as mathematical myths can also induce or strengthen 

mathematics anxiety for some students, i.e., the myth that boys are better than girls in 

mathematics and that only a few people have a 'mathematical mind' can damage positive 

self-confidence (Whyte & Anthony, 2012). A study confirmed that failure in mathematics 

was socially acceptable - participants were less embarrassed about the lack of 

mathematical skills compared to language skills (Latterell, 2005). 
 

 
 

Figure 2. The society issues score 

 

3.3. The classroom aspects: The traditional mathematics learning process and 

relationships between friends during learning 

The classroom aspects discuss the traditional mathematics learning process and 

classroom culture, the experience of learning mathematics in classrooms, and the 

relationships between friends during learning. Here, most engineering students agree that 

mathematics is boring. However, although they also have difficulty in learning 

mathematics, they still want to learn mathematics successfully. Simple observation found 

that some the students feel boring because of lack of calculation activities, the students 

more interest in reading than count (Vitasari et al., 2010). Mathematics requires higher 

levels of concentration compared than other subjects (Rattan, Good, & Dweck, 2012). 

Figure 3 describes that electrical engineering students reach the top of the lowest 

classroom aspects to score in mathematics anxiety, which means that this factor does not 

give significant influence to them. 
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Figure 3. The classroom aspects score 

 

Personal characteristics and academic variables have a rare influence on mathematics 

anxiety (Karimi & Venkatesan, 2009). Traditional teaching can contribute to mathematics 

anxiety and also class culture defined as the behaviors and norms that guide class interaction 

(Whyte & Anthony, 2012). Traditional teaching means teacher center learning with direct 

instruction without discussion. The experience of learning mathematics in a structured and 

rigid classroom includes several opportunities to debate or discuss, focus on finding the right 

answers, offer limited encouragement to reflect on thinking, expect quick responses, and 

emphasize the test of time (Shields, 2005). In such classrooms, the possibility of teacher’s 

behavior implicitly grows students' mathematical anxiety (Mensah, Okyere, & Kuranchie, 

2013). 

 

3.4. The personal aspects: Physical and behavioral symptoms, perception of 

difficulty, and low motivation 

The personal aspects consist of three issues, namely physical and behavioral 

symptoms, perception of difficulty, and low motivation. This aspect represented in 21 of 

92 questions in the mathematics anxiety questionnaire. The problem started about the 

student condition during math class, such as my limbs trembled, sweated a lot, had 

difficulty breathing, my heartbeat fast, felt weak, and cold and hot contribute the 

significant score for engineering students mathematics anxiety. Students who are nervous, 

bored, afraid, or believe that mathematics is not essential; tend to avoid learning 

mathematics (Furner & Berman, 2003), yet want to get a satisfactory grade in mathematics. 

Overcoming this anxiety of the students for Mathematics is the real challenge of every 

lecturer and also made a good mathematics instruction to solve them (Mensah et al., 2013; 

Tanujaya, Prahmana, & Mumu, 2017). Figure 4 describes that electrical engineering 

students get the highest while informatics engineering students get the lowest of personal 

aspects to score in mathematics anxiety questionnaire. It means that the personal aspects 

contribute the weakest to the factors affecting mathematics anxiety for electrical 

engineering students. 
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Figure 4. The personal aspects score 

 

3.5. The differences effects of gender and engineering major towards mathematic 

anxiety 

The differences in gender towards engineering students’ mathematic anxiety were 

investigated. The results show that female engineering students more anxious than male 

engineering students as stated by Karimi & Venkatesan (2009). Female students may 

perform the same level as the male students when they are given the right educational tools 

and have visible excelling in mathematics (Else-Quest, Hyde, & Linn, 2010). Figure 5 

shows that the male electrical engineering students get the highest and male informatics 

engineering students to get the lowest mathematics anxiety score in mathematics anxiety. 
 

 

Figure 5. The differences effects of gender towards mathematic anxiety 

 

The differences effects of engineering major towards mathematics anxiety were 

examined. Electrical engineering students get the highest score in 3 of 4 aspects that 

affecting engineering students’ mathematics anxiety. It means that these aspects contribute 

the lowest to the factors affecting mathematics anxiety for electrical engineering students 

as showed in Figure 6. 
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Figure 6. The differences effects of engineering major towards mathematic anxiety 

 

4. CONCLUSION 

Mathematics may cause learning anxiety among engineering students. 

Mathematical anxiety among engineering students is manifested in four aspects:  personal, 

classroom, community, and home aspects. The difference in scores on mathematics anxiety 

found that females were more anxious than male students. Furthermore, informatics 

engineering has the highest level of mathematics anxiety compared to other department.  

Therefore, investigations to reduce mathematics anxiety must be sought to improve student 

academic performance. It can help engineering students overcome their fear and improve 

of the quality of learning mathematics. For better and more comprehensive research, 

further discussion of a mathematics anxiety should be focused on other majors, educational 

levels, and diversity of sources. 

 

ACKNOWLEDGEMENTS 

The authors would like to thank the Director General of Strengthening Research 

and Development, Ministry of Research Technology and Higher Education of the Republic 

of Indonesia that supported and funded this research under the research grant namely 

Penelitian Dasar Unggulan Perguruan Tinggi based on Decree Number 6/E/KPT/2019 

and 7/E/KPT/2019. The researcher also thanks to Universitas Ahmad Dahlan for giving the 

opportunity and facilities to complete this research. Lastly, the authors thank all 

respondents and their lecturer for their participations in this research. 

 

REFERENCES 

Bates, A. B., Latham, N., & Kim, J. A. (2011). Linking preservice teachers' mathematics 

Self‐Efficacy and mathematics teaching efficacy to their mathematical 

performance. School Science and Mathematics, 111(7), 325-333. 

Blazer, C. (2011). Strategies for Reducing Math Anxiety. Miami: Public Schools. 

0 10 20 30 40 50 60 70 80 90 100

The home aspects

The society issues

The classroom aspects

The personal aspects

Chemical Engineering Informatics Engineering

Industrial Engineering Electrical Engineering

https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1949-8594.2011.00095.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1949-8594.2011.00095.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1949-8594.2011.00095.x
https://eric.ed.gov/?id=ED536509


 Volume 8, No 2, September 2019, pp. 179-188

 

 

187 

Charalambous, C. Y., & Philippou, G. N. (2010). Teachers’ concerns and efficacy beliefs 

about implementing a mathematics curriculum reform: integrating two lines of 

inquiry. Educational studies in Mathematics, 75(1), 1-21. 

Cranfield, C. (2013). How are the Mathematical Identities of Low Achieving South African 

Eleventh Graders Related to Their Ability to Solve Mathematical Tasks. Michigan: 

Michigan State University. 

Drost, E.A. (2011). Validity and reliability in social science research. Education Research 

and Perspectives, 38(1), 105-124. 

Else-Quest, N. M., Hyde, J.S., & Linn, M.C. (2010). Cross-national patterns of gender 

differences in mathematics: A meta-analysis. Physiological Bulletin, 136(1), 103-

127. 

Erden, M., & Akgül, S. (2010). Predictive power of math anxiety and perceived social 

support from teacher for primary students'mathematics achievement. Journal of 

Theory & Practice In Education (JTPE), 6(1). 

Furner, J. M., & Berman, B. T. (2003). Review of research: math anxiety: overcoming a 

major obstacle to the improvement of student math performance. Childhood 

education, 79(3), 170-174. 

Goetz, T., Bieg, M., Lüdtke, O., Pekrun, R., & Hall, N. C. (2013). Do girls really 

experience more anxiety in mathematics?. Psychological science, 24(10), 2079-

2087. 

Gresham, G. (2010). A Study Exploring Exceptional Education Pre-Service Teachers' 

Mathematics Anxiety. Issues in the Undergraduate Mathematics Preparation of 

School Teachers, 4, 1-14. 

Hannula, M. S. (2012). Exploring new dimensions of mathematics-related affect: 

embodied and social theories. Research in Mathematics Education, 14(2), 137-161. 

Hersh, R., & John-Steiner, V. (2010). Loving and Hating Mathematics: Challenging the 

Myths of Mathematical Life. Princeton: Princeton University Press. 

Hoover, M., Mosvold, R., Ball, D. L., & Lai, Y. (2016). Making progress on mathematical 

knowledge for teaching. The Mathematics Enthusiast, 13(1), 3-34. 

Kargar, M., Tarmizi, R. A., & Bayat, S. (2010). Relationship between mathematical 

thinking, mathematics anxiety and mathematics attitudes among university 

students. Procedia-Social and Behavioral Sciences, 8, 537-542. 

Karimi, A., & Venkatesan, S. (2009). Mathematics anxiety, mathematics performance and 

academic hardiness in high school students. International Journal of Educational 

Sciences, 1(1), 33-37. 

Latterell, C. M. (2005). Social stigma and mathematical ignorance. Academic Exchange 

Quarterly, 9(3), 167-172. 

Makur, A.P., Prahmana, R.C.I., & Gunur, B. (2019). How mathematics attitude of mothers 

in rural area affects their children’s achievement. Journal of Physics: Conference 

Series, 1188(1), 012009. 

Mensah, J. K., Okyere, M., & Kuranchie, A. (2013). Student attitude towards mathematics 

and performance: Does the teacher attitude matter. Journal of Education and 

Practice, 4(3), 132-139. 

https://link.springer.com/article/10.1007/s10649-010-9238-5
https://link.springer.com/article/10.1007/s10649-010-9238-5
https://link.springer.com/article/10.1007/s10649-010-9238-5
https://d.lib.msu.edu/islandora/object/etd:894/datastream/OBJ/download/HOW_ARE_THE_MATHEMATICAL_IDENTITIES_OF_LOW_ACHIEVING_SOUTH_AFRICAN_ELEVENTH_GRADERS_RELATED_TO_THEIR_ABILITY_TO_SOLVE_MATHEMATICAL_TASKS_.pdf
https://d.lib.msu.edu/islandora/object/etd:894/datastream/OBJ/download/HOW_ARE_THE_MATHEMATICAL_IDENTITIES_OF_LOW_ACHIEVING_SOUTH_AFRICAN_ELEVENTH_GRADERS_RELATED_TO_THEIR_ABILITY_TO_SOLVE_MATHEMATICAL_TASKS_.pdf
https://d.lib.msu.edu/islandora/object/etd:894/datastream/OBJ/download/HOW_ARE_THE_MATHEMATICAL_IDENTITIES_OF_LOW_ACHIEVING_SOUTH_AFRICAN_ELEVENTH_GRADERS_RELATED_TO_THEIR_ABILITY_TO_SOLVE_MATHEMATICAL_TASKS_.pdf
https://search.informit.com.au/documentSummary;dn=491551710186460;res=IELHSS
https://search.informit.com.au/documentSummary;dn=491551710186460;res=IELHSS
https://psycnet.apa.org/doiLanding?doi=10.1037%2Fa0018053
https://psycnet.apa.org/doiLanding?doi=10.1037%2Fa0018053
https://psycnet.apa.org/doiLanding?doi=10.1037%2Fa0018053
https://web.b.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=13049496&AN=51594351&h=%2f6ChYFSwKxYyDZW344LYaHnax3ol8a7JynU2PlT%2bDUe3AtAqJvbklQc04HasI7oppebpkF9XTIklRgh9joOjOw%3d%3d&crl=c&resultNs=AdminWebAuth&resultLocal=ErrCrlNotAuth&crlhashurl=login.aspx%3fdirect%3dtrue%26profile%3dehost%26scope%3dsite%26authtype%3dcrawler%26jrnl%3d13049496%26AN%3d51594351
https://web.b.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=13049496&AN=51594351&h=%2f6ChYFSwKxYyDZW344LYaHnax3ol8a7JynU2PlT%2bDUe3AtAqJvbklQc04HasI7oppebpkF9XTIklRgh9joOjOw%3d%3d&crl=c&resultNs=AdminWebAuth&resultLocal=ErrCrlNotAuth&crlhashurl=login.aspx%3fdirect%3dtrue%26profile%3dehost%26scope%3dsite%26authtype%3dcrawler%26jrnl%3d13049496%26AN%3d51594351
https://web.b.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=13049496&AN=51594351&h=%2f6ChYFSwKxYyDZW344LYaHnax3ol8a7JynU2PlT%2bDUe3AtAqJvbklQc04HasI7oppebpkF9XTIklRgh9joOjOw%3d%3d&crl=c&resultNs=AdminWebAuth&resultLocal=ErrCrlNotAuth&crlhashurl=login.aspx%3fdirect%3dtrue%26profile%3dehost%26scope%3dsite%26authtype%3dcrawler%26jrnl%3d13049496%26AN%3d51594351
https://www.tandfonline.com/doi/abs/10.1080/00094056.2003.10522220?journalCode=uced20
https://www.tandfonline.com/doi/abs/10.1080/00094056.2003.10522220?journalCode=uced20
https://www.tandfonline.com/doi/abs/10.1080/00094056.2003.10522220?journalCode=uced20
https://journals.sagepub.com/doi/abs/10.1177/0956797613486989
https://journals.sagepub.com/doi/abs/10.1177/0956797613486989
https://journals.sagepub.com/doi/abs/10.1177/0956797613486989
https://eric.ed.gov/?id=EJ914258
https://eric.ed.gov/?id=EJ914258
https://eric.ed.gov/?id=EJ914258
https://www.tandfonline.com/doi/abs/10.1080/14794802.2012.694281
https://www.tandfonline.com/doi/abs/10.1080/14794802.2012.694281
https://books.google.co.id/books?hl=id&lr=&id=gvsHAnAuIp4C&oi=fnd&pg=PP1&dq=Hersh,+R.,+%26+John-Steiner,+V.+(2010).+Loving+and+Hating+Mathematics:+Challenging+the+Myths+of+Mathematical+Life.+Princeton:+Princeton+University+Press.&ots=Y5jl3CNx9O&sig=hrzMiCsq4RkXa6rgtbTdFaU66zE&redir_esc=y#v=onepage&q=Hersh%2C%20R.%2C%20%26%20John-Steiner%2C%20V.%20(2010).%20Loving%20and%20Hating%20Mathematics%3A%20Challenging%20the%20Myths%20of%20Mathematical%20Life.%20Princeton%3A%20Princeton%20University%20Press.&f=false
https://books.google.co.id/books?hl=id&lr=&id=gvsHAnAuIp4C&oi=fnd&pg=PP1&dq=Hersh,+R.,+%26+John-Steiner,+V.+(2010).+Loving+and+Hating+Mathematics:+Challenging+the+Myths+of+Mathematical+Life.+Princeton:+Princeton+University+Press.&ots=Y5jl3CNx9O&sig=hrzMiCsq4RkXa6rgtbTdFaU66zE&redir_esc=y#v=onepage&q=Hersh%2C%20R.%2C%20%26%20John-Steiner%2C%20V.%20(2010).%20Loving%20and%20Hating%20Mathematics%3A%20Challenging%20the%20Myths%20of%20Mathematical%20Life.%20Princeton%3A%20Princeton%20University%20Press.&f=false
https://scholarworks.umt.edu/tme/vol13/iss1/3/
https://scholarworks.umt.edu/tme/vol13/iss1/3/
https://www.sciencedirect.com/science/article/pii/S1877042810021798
https://www.sciencedirect.com/science/article/pii/S1877042810021798
https://www.sciencedirect.com/science/article/pii/S1877042810021798
https://www.tandfonline.com/doi/abs/10.1080/09751122.2009.11889973
https://www.tandfonline.com/doi/abs/10.1080/09751122.2009.11889973
https://www.tandfonline.com/doi/abs/10.1080/09751122.2009.11889973
https://go.galegroup.com/ps/anonymous?id=GALE%7CA138703682&sid=googleScholar&v=2.1&it=r&linkaccess=abs&issn=10961453&p=AONE&sw=w
https://go.galegroup.com/ps/anonymous?id=GALE%7CA138703682&sid=googleScholar&v=2.1&it=r&linkaccess=abs&issn=10961453&p=AONE&sw=w
https://iopscience.iop.org/article/10.1088/1742-6596/1188/1/012009/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1188/1/012009/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1188/1/012009/meta
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.987.9306&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.987.9306&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.987.9306&rep=rep1&type=pdf


 Prahmana, Sutanti, Wibawa, & Diponegoro, Mathematical anxiety among engineering …  188 

Rattan, A., Good, C., & Dweck, C. S. (2012). ―It's ok—Not everyone can be good at 

math‖: Instructors with an entity theory comfort (and demotivate) students. Journal 

of Experimental Social Psychology, 48(3), 731-737. 

Raykov, T., & Marcoulides, G.A. (2011). Introduction to Psychometric Theory. London: 

Routledge. 

Shields, D. J. (2005). Teachers have the power to alleviate math anxiety. Academic 

Exchange Quarterly, 9(3), 326-330. 

Stoet, G., & Geary, D.C. (2018). The gender-equality paradox in science, technology, 

engineering, and mathematics education. Psychological Science, 29(4), 581-593. 

Stolpa, J. M., Sloan, T., Daane, C. J., & Giesen, J. (2004). Math and Writing Anxieties. 

Journal for Research in Mathematics Education, 26, 327-345. 

Sundayana, R., Herman, T., Dahlan, J. A., & Prahmana, R. C. (2017). Using ASSURE 

learning design to develop students’ mathematical communication ability. World 

Transactions on Engineering and Technology Education, 15(3), 245-249. 

Tanujaya, B., Prahmana, R. C., & Mumu, J. (2017). Mathematics instruction, problems, 

challenges, and opportunities: A case study in Manokwari regency, Indonesia. 

World Transactions on Engineering and Technology Education, 15(3), 287-291. 

Taylor, B. A., & Fraser, B. J. (2013). Relationships between learning environment and 

mathematics anxiety. Learning Environments Research, 16(2), 297-313. 

Vitasari, P., Herawan, T., Wahab, M. N. A., Othman, A., & Sinnadurai, S. K. (2010). 

Exploring mathematics anxiety among engineering students. Procedia-Social and 

Behavioral Sciences, 8, 482-489. 

Whyte, J., & Anthony, G. (2012). Maths anxiety: The fear factor in the mathematics 

classroom. New Zealand Journal of Teachers’ Work, 9(1), 6-15. 

Widodo, S. A., Istiqomah, I., Leonard, L., Nayazik, A., & Prahmana, R. C. I. (2019). 

Formal student thinking in mathematical problem-solving. Journal of Physics: 

Conference Series, 1188(1), 012087. 

Zakariya, Y. F. (2018). Development of Mathematics Anxiety Scale: Factor Analysis as a 

Determinant of Subcategories. Journal of Pedagogical Research, 2(2), 135-144. 

 

https://www.sciencedirect.com/science/article/pii/S0022103111003027
https://www.sciencedirect.com/science/article/pii/S0022103111003027
https://www.sciencedirect.com/science/article/pii/S0022103111003027
https://content.taylorfrancis.com/books/download?dac=C2009-0-16551-3&isbn=9781136900037&format=googlePreviewPdf
https://content.taylorfrancis.com/books/download?dac=C2009-0-16551-3&isbn=9781136900037&format=googlePreviewPdf
https://go.galegroup.com/ps/anonymous?id=GALE%7CA138703714&sid=googleScholar&v=2.1&it=r&linkaccess=abs&issn=10961453&p=AONE&sw=w
https://go.galegroup.com/ps/anonymous?id=GALE%7CA138703714&sid=googleScholar&v=2.1&it=r&linkaccess=abs&issn=10961453&p=AONE&sw=w
https://journals.sagepub.com/doi/abs/10.1177/0956797617741719
https://journals.sagepub.com/doi/abs/10.1177/0956797617741719
https://www.pcc.edu/staff/pdf/477/LiteratureSearch-MathAnxiety.pdf
https://www.pcc.edu/staff/pdf/477/LiteratureSearch-MathAnxiety.pdf
https://www.researchgate.net/profile/Rully_Prahmana/publication/321018793_Using_ASSURE_learning_design_to_develop_students'_mathematical_communication_ability/links/5a0876b9aca272ed279fd5ff/Using-ASSURE-learning-design-to-develop-students-mathematical-communication-ability.pdf
https://www.researchgate.net/profile/Rully_Prahmana/publication/321018793_Using_ASSURE_learning_design_to_develop_students'_mathematical_communication_ability/links/5a0876b9aca272ed279fd5ff/Using-ASSURE-learning-design-to-develop-students-mathematical-communication-ability.pdf
https://www.researchgate.net/profile/Rully_Prahmana/publication/321018793_Using_ASSURE_learning_design_to_develop_students'_mathematical_communication_ability/links/5a0876b9aca272ed279fd5ff/Using-ASSURE-learning-design-to-develop-students-mathematical-communication-ability.pdf
http://www.wiete.com.au/journals/WTE&TE/Pages/Vol.15,%20No.3%20(2017)/16-Tanujaya-B.pdf
http://www.wiete.com.au/journals/WTE&TE/Pages/Vol.15,%20No.3%20(2017)/16-Tanujaya-B.pdf
http://www.wiete.com.au/journals/WTE&TE/Pages/Vol.15,%20No.3%20(2017)/16-Tanujaya-B.pdf
https://link.springer.com/article/10.1007/s10984-013-9134-x
https://link.springer.com/article/10.1007/s10984-013-9134-x
https://www.sciencedirect.com/science/article/pii/S1877042810021713
https://www.sciencedirect.com/science/article/pii/S1877042810021713
https://www.sciencedirect.com/science/article/pii/S1877042810021713
https://www.researchgate.net/profile/Glenda_Anthony/publication/260710496_Maths_anxiety_The_fear_factor_in_the_mathematics_classroom/links/561d6cf908aecade1acb3ca7.pdf
https://www.researchgate.net/profile/Glenda_Anthony/publication/260710496_Maths_anxiety_The_fear_factor_in_the_mathematics_classroom/links/561d6cf908aecade1acb3ca7.pdf
https://iopscience.iop.org/article/10.1088/1742-6596/1188/1/012087/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1188/1/012087/meta
https://iopscience.iop.org/article/10.1088/1742-6596/1188/1/012087/meta
http://ijopr.com/index.php/ijopr/article/view/43
http://ijopr.com/index.php/ijopr/article/view/43

