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REDUCING MATHEMATICS ANXIETY IN THE CLASSROOM

CHRISTINE ANNE BAUTISTA

Rototuna Junior High School
Aotearoa New Zealand

Abstract

The purpose of this review was to analyse empirical studies related to reducing mathematics anxiety in
the classroom. A scoping process was used to locate literature, and a thematic method was used to
analyse and group the data obtained from the studies. A total of 14 articles published between 2014
and 2022, mostly using mixed-methods approaches, were analysed. The data indicated that mindfulness
strategies, sustained exposure and support, and addressing affective factors, such as distractions,
negative emotions, and motivation, has been shown to reduce mathematics anxiety levels of students.
Possible implications for reducing maths anxiety in the classroom and opportunities for further
empirical research are presented.
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Introduction

In education, student achievement in maths does not solely rely on the students’ abilities, but on their
attitudes as well (Maloney, 2016). Succeeding in mathematics (maths, hereafter) is positively related to
the enjoyment of the subject (Goetz et al., 2006); clearly, it is important for students to have positive
emotions towards maths. However, students’ negative emotions towards maths has increased over time
(Villavicencio & Bernardo, 2016), which has brought attention to the causes and effects of maths
anxiety.

Maths anxiety is considered a global phenomenon and is exhibited by students in many societies
(OECD, 2013). Maths anxiety is defined as an adverse emotional reaction and fear of situations
involving maths (Ashcraft & Moore, 2009; Richardson & Suinn, 1972). The symptoms of maths anxiety
can be physical, such as experiencing sweaty palms; and psychological, such as feeling dread and
depressed because of maths (Ma, 1999).

Research has shown that maths anxiety results from the way maths is taught to students and not
necessarily the difficulty of the subject (Samuel & Warner, 2021), so teachers play a vital role in
addressing maths anxiety in the classroom. Maths anxiety can begin in early childhood, and causes of
maths anxiety can be associated with factors that contribute to early development, such as difficulties
in numerical and spatial processing (Ramirez et al., 2013). This can lead to lower achievement which,
in turn, fuels maths anxiety (Maloney, 2016). The causes of maths anxiety are also linked to the teaching
style of maths teachers, as traditional methods involve teachers using direct instruction with the power
of authority. This leads to students passively learning methods without questioning the knowledge they
are learning (Cates & Rhymer, 2003; Finlayson, 2014). Furthermore, studies determined that maths
anxiety could have an effect on maths performance (Karimi & Venkatesan, 2009; Maree et al., 2013),
which could result in students having less interest towards the subject (Asanjarani & Zarebahramabadi,
2021). This could contribute to longitudinal outcomes, such as low maths achievement and avoiding
career paths that involve substantial amounts of maths (Ashcraft & Moore, 2009; Ma, 1999).
Additionally, failing to address maths anxiety in the classroom could lead to maths anxiety in the
workplace and everyday applications. For example, research shows that maths anxiety contributes to
substandard drug calculation among nurses (McMullan et al., 2012) and difficulty in financial planning
(McKenna & Nickols, 1988). Maths teachers and parents could also pass their maths anxiety to their
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students and children; thus, maths anxiety should be identified and addressed as early as possible in a
person’s academic life (Asanjarani & Zarebahramabadi, 2021).

Aim and positionality

There is limited research that involves finding interventions or treatments to reduce maths anxiety
(Maloney, 2016; Supekar et al., 2015). Furthermore, there are no studies that focus on reducing maths
anxiety for students in Aotearoa New Zealand, despite the decline in maths achievement in recent years
(Caygill & Zhao, 2020). Additionally, statistics showed that students from New Zealand had a greater
intensity of negative attitudes towards maths when compared to international counterparts (Caygill &
Zhao, 2020). This motivated me to find effective interventions and practices that teachers could apply
in their classrooms to reduce maths anxiety which could help improve maths achievement.

I understand that my identity and positionality could have an influence on my analysis. | am an early
career maths teacher from the Philippines, who moved to New Zealand at a young age. | experienced
different classroom settings in New Zealand and the Philippines but noticed the presence of maths
anxiety in students from both countries. As a teacher, | also observed different levels of maths anxiety
and its influence on student engagement and maths achievement. By reviewing and analysing
developments in pedagogy in the maths learning area, | hope to find effective ways to reduce maths
anxiety and apply it in my practice. Therefore, the focus question of this literature review is, “What
interventions or practices have been shown to help reduce maths anxiety in the classroom?”

Methodology

A scoping process was used to conduct the review. Quantitative, qualitative, and mixed-method studies
were included in the review using Galvan and Galvan (2017) as the basis for selecting and analysing
literature for review.

The databases searched for this review included Taylor and Francis, Elsevier, and Google Scholar. The
search keyword strings used were, “maths anxiety”, “reducing maths anxiety”, “overcoming maths
anxiety”, and “strategies”. The total number of identified articles from the searches was 29, and
EndNote was used to manage the bibliographic details and citations of the articles. The inclusion criteria
for the articles required that they were recent (published post-2012) peer-reviewed journal articles that
were relevant to the focus question: “What interventions or practices have been shown to help reduce
maths anxiety in the classroom?” After critical reading against the inclusion criteria, the final number

of articles included in the review was 13.
Data presentation and findings of analysis

A thematic method was used to group the data based on Braun and Clarke (2006). The six phases in the
thematic method were used as a guide when analysing the articles. This includes familiarising with the
data, generating initial codes, searching for themes in the data, assessing the relevance of each theme,
defining the themes, and producing the report. Thematic maps were used as a tool to analyse the data,
and a total of five themes were identified at the initial stage of the review. The data was organised into
three sections for analysis. In the first section, the research approach and the themes found in the
thematic maps were analysed. In the second section, the articles were organised by country and
publication date. The dates of the articles were categorised by the following: 2014-2016, 2017-2019,
and 2020-2022. In the third section, the reviewed studies were organised by study duration and sector
level. The study duration was categorised by the following: less than one month, between one month
and one year, and greater than a year.

The themes were reviewed by assessing the relevance of each theme regarding the focus question. Braun
and Clarke’s (2021) recent publication was used to develop and revise the themes. The final number of
themes included in the review was three which includes mindfulness, addressing affective factors, and
sustained exposure and support.
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Results and discussion

Most of the analysed articles were conducted in the United States of America (69.2%). Other locations
included Taiwan, Iran, Italy, and New Zealand. Furthermore, most of the studies were published from
2020-2022 (54%), followed by 2017-2019 (31%), and 2014-2016 (15%). This indicated that the
number of studies that involve reducing maths anxiety levels have increased over time.

The majority of the studies were conducted over a period of less than one month (46.2%). This is
followed by a study duration of between one month and one year (38.5%), and then greater than a year
(15.4%). Study duration was analysed to determine if the length of the study had an influence on
reducing maths anxiety levels. Most of the studies were carried out in the primary sector (38.5%),
followed by other participants (30.8%), and secondary sector (30.8%). Other participants included
teachers, family members, and tertiary students that have a mean age that were close to the age of
secondary students. The difference between sectors was analysed, as different interventions may be
required for different age groups; thus, the studies may have different influences on reducing maths
anxiety, depending on the sector level.

It can be seen in Table 1 that a mixed-method approach was used in the majority of the studies (61.5%),
followed by quantitative (23.1%), and then gualitative methods (15.4%). Additionally, Table 1 shows
that the three themes that have been shown to reduce maths anxiety were mindfulness, addressing
affective factors, and sustained exposure and support. Each of the three themes are described and
categorised into different elements and then each theme followed by a brief summary discussion.

Table 1. Reviewed Studies by Research Approach and Theme
Mindfulness Sustained exposure and | Addressing affective
support factors
Quialitative Instructor misbehaviors
(15.4%) and maths anxiety (Kelly

etal., 2020)

Maths anxiety in secondary
school female students:
Issues, influences and
implications (Mann &
Walshaw, 2019)

Quantitative
(23.1%)

The role of expressive
writing in maths anxiety
(Park et al, 2014)

Evaluating the
effectiveness of cognitive-
behavioral therapy on
maths self-concept and
maths anxiety of
elementary school
students (Asanjarani &
Zarebahramabadi, 2021)

Evaluating the effectiveness
of cognitive-behavioral
therapy on maths self-
concept and maths anxiety
of elementary school
students (Asanjarani &
Zarebahramabadi, 2021)

Remediation of childhood
maths anxiety and
associated neural circuits
through cognitive tutoring
(Supekar et al, 2015)

Disassociating the relation
between parents’ maths
anxiety and children’s
maths achievement:
Long-term effects of a
maths app intervention
(Schaeffer et al, 2018)

Remediation of childhood
maths anxiety and
associated neural circuits
through cognitive tutoring
(Supekar et al, 2015)
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Mixed- "I can maths!": Reducing | The impact of mindfulness- | Anxiety is not enough to
methods maths anxiety and based cognitive therapy on | drive me away: A latent
(61.5%) increasing maths self- maths anxiety in profile analysis on maths
efficacy using a adolescents (LaGue et al., anxiety and maths
mindfulness and growth 2019) motivation (Wang et al.,
mindset-based . . 2018)
intervention in first-year Eval_uatlon of_m_aths anxiety o
students (Samuel & and_ its remgd!atlon throug_h The medl_atlng role o1_‘ _
Warner, 2021) a digital training program in | attention in the association
maths for first and second between maths anxiety and
The impact of graders (Ng et al, 2022) maths performance: An
mindfulness-based eye-tracking study (Li et

Co-development of maths al., 2022)

cognitive therapy on anxiety, maths self-concept,

maths anxiety in

and maths value in Neural evidence for
adolescents (LaGue etal, | 5qolescence: The roles of cognitive reappraisal as a
2019) parents and maths teachers | strategy to alleviate the

(Wang et al., 2021) effects of maths anxiety

Neural evidence for
cognitive reappraisal as a
strategy to alleviate the
effects of maths anxiety
(Pizzie et al, 2020)

(Pizzie et al, 2020)

Mindfulness

Several studies showed that mindfulness techniques reduce maths anxiety in both primary and
secondary sectors.

Controlled breathing

One of the mindfulness techniques explored by the studies was controlled breathing. In the study of
Samuel and Warner (2021), controlled breathing exercises were carried out at the start of every lesson
for 40 first-year tertiary students for a semester in New York, USA LaGue and their colleagues (2019)
also used this technique as part of the Mindfulness-Based Cognitive Therapy (MBCT) sessions during
a six-week intervention in a secondary school in the USA (LaGue et al., 2019). Both studies determined
that controlled breathing helped students become present in their surroundings, which reduced their
stress towards attempting maths problems and helped decrease their maths anxiety levels.

Becoming aware of emotions

Another mindfulness technique explored in a study by Park and her colleagues (2014) was expressive
writing. In the intervention, tertiary students who had different levels of maths anxiety were assigned
to a control group or expressive writing group. Students in the expressive writing group were instructed
to write for seven minutes about their thoughts and emotions towards the maths exam they were about
to participate in. The results of the control group exhibit that students with high levels of maths anxiety
scored lower in the test in contrast to students with low levels of maths anxiety. On the other hand, the
results of the expressive writing group showed that the error rates of highly maths anxious students did
not differ from the scores of students with low levels of maths anxiety (Park et al., 2014). This study
found that expressive writing improved the maths performance of students who had high levels of maths
anxiety because it freed up working memory which helped students to become aware and understand
how they feel, allowing them to regulate their emotions. This related to LaGue et al.’s (2019) MBCT
intervention, which helped students use their senses to be fully present in their surrounding
environments. This included sensory-based practices, such as body scans, mindful movement activities,
and visualisation practices (LaGue et al., 2019). Both studies confirmed that helping students become
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aware of their emotions through expressive writing and MBCT allowed students to understand their
emotions; hence, reducing their maths anxiety levels.

Another method that supported students to become aware of their emotions was observed by Asanjarani
and Zarebahramabadi (2021) in a study carried out in Iran. Students were taught coping skills, such as
thought awareness and the acronym KICK, which stood for ‘Knowing I’m nervous, Calm thoughts, and
Keep practicing’, as a part of Cognitive-Behavioural Therapy (CBT) (Asanjarani & Zarebahramabadi,
2021). After 12 sessions of CBT, Asanjarani and Zarebahramabadi (2021) found that the maths anxiety
of students decreased when the pre- and post-test results were compared. CBT helped students become
aware of their maths anxiety which allowed them to restructure their thinking when facing stressful
situations in the classroom (Asanjarani & Zarebahramabadi, 2021).

Positive affirmations

Additionally, studies found that the mindfulness technique of saying positive affirmations reduces
maths anxiety (Asanjarani & Zarebahramabadi, 2021; Samuel & Warner, 2021). In Samuel and
Warner’s (2021) study, students were instructed to recite five positive affirmations derived from growth
mindset principles, such as “I am capable of understanding maths™ at the start of each lesson. Verbally
saying positive affirmations was also part of the CBT intervention in the study by Asanjarani and
Zarebahramabadi (2021). Both studies concluded that positive affirmations had a significant impact on
the students’ beliefs, which helped decrease their maths anxiety levels (Asanjarani & Zarebahramabadi,
2021; Samuel & Warner, 2021). Therefore, saying positive affirmations during lessons could be a
possible technique that teachers can apply to their practices to reduce maths anxiety in the classroom.

Discussion

In summary, the studies suggested that controlled breathing, expressive writing, Cognitive-Behavioural
Therapy (CBT), cognitive reappraisal, and positive affirmations could be possible strategies to reduce
the maths anxiety levels of students. As well as reducing maths anxiety, the techniques used in these
studies were also associated with improvement in other areas such as maths achievement (LaGue et al.,
2019; Park et al., 2014; Pizzie et al., 2020) and self-confidence (Asanjarani & Zarebahramabadi, 2021;
Samuel & Warner, 2021) in the primary, secondary, and tertiary sectors.

Mindfulness can be applied in the classroom by allocating time for students to use the techniques that
the analysed studies suggested. Possible times could be at the beginning of each lesson, in the middle
of a lesson as a “brain break”, or before completing a difficult task.

Addressing affective factors

Several studies found that addressing affective factors, such as confidence and motivation, has been
shown to reduce maths anxiety (Kelly et al., 2020; Li et al., 2022; Mann & Walshaw, 2019; Pizzie et
al., 2020; Supekar et al., 2015; Wang et al., 2018). Affective factors were defined as psychological
factors that influence student learning (Bao & Liu, 2021).

Negative emotions

Two studies addressed negative emotions through cognitive restructuring, which is a strategy that helps
regulate emotions. This reduced the negative emotions of students towards maths, thus, decreasing their
maths anxiety (Pizzie et al., 2020; Supekar et al., 2015). Additionally, Supekar and their colleagues
(2015) determined that cognitive restructuring addressed negative emotions because it regulates the
brain activity in the amygdala nuclei, which mediates reactivity to negatively valenced stimuli (Supekar
etal., 2015).
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Motivation

One study addressed motivation, which was an affective factor that had a significant effect on maths
anxiety of secondary students in the USA (Wang et al., 2018). Wang and her colleagues (2018) found
through cognitive tests and self-report measures that highly motivated students were more likely to be
associated with higher maths achievement, thus, experiencing lower maths anxiety. Additionally, the
students who had high levels of maths anxiety had low motivation with their maths learning. Therefore,
Wang and her colleagues (2018) emphasised that maths motivation should be addressed to reduce maths
anxiety, as they are on the opposite ends of a continuum (Wang et al., 2018).

Attention

The role of attention was investigated by Li and his colleagues’ (2022) study, which was an affective
factor shown to contribute towards reducing maths anxiety (Li et al., 2022). The study involved primary
students from a school in the USA answering maths problems on the computer with different
distractions that are both relevant and irrelevant to the task. Relevant distractions were included as daily
classroom items could also be distractors during maths lessons and exams. It was observed that students
with high levels of maths anxiety had an attentional bias towards both relevant and irrelevant distractors
when answering the maths problems. This resulted in less accuracy and slower performance in contrast
to students with lower maths anxiety levels. Therefore, Li and his colleagues (2022) suggested that
educators should be aware of possible distracting information they are presenting and consider
classroom practices that could be disruptive as it was shown that distractions have significant effect on
maths anxiety levels (Li et al., 2022).

Low quality practices

A study by Kelly and her colleagues (2020) investigated the relationship between low guality teaching
practices and maths anxiety (Kelly et al., 2020). Kelly and her colleagues (2020) categorised low quality
practices as incompetence, disrespectful practices, and refusing to form connections with students. The
study found that low quality practices increased maths anxiety levels of the students (Kelly et al., 2020).
This finding was consistent with Mann and Walshaw’s (2019) study, which explored maths anxiety
issues, influences, and implications through surveys and focus group interviews of secondary students
in New Zealand (Mann & Walshaw, 2019). The student data indicated that high quality teaching
practices have been shown to reduce the maths anxiety levels of students. It was emphasised by Mann
and Walshaw (2019) that teachers should provide comprehensive explanations of mathematical
concepts and provide multiple ways to solve problems (Mann & Walshaw, 2019). They recommended
that educators should continuously find strategies to improve and refine their practice, which could help
reduce maths anxiety levels of students.

Discussion

The studies suggested that negative emotions, motivation, attention, and teacher practices were
important affective factors that teachers could address in their classrooms to reduce maths anxiety. A
possible strategy to address affective factors in the classroom is by engaging students in their learning,
which is suggested by Kelly and her colleagues (2020). This could include using digital tools, such as
Google Forms and Padlet, or through physical surveys that students could complete. Students could be
asked questions such as:

o Which part of the unit are you finding most challenging?
e What helps you learn?

e How can the teacher support you better?

e What would you like the teacher to know about you?
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Engaging students in their learning allows teachers to identify the affective factors, such as motivation,
negative emotions, or distractions, that could be addressed in the classroom which could help them
construct effective strategies that can reduce the maths anxiety of their students. This could also reduce
the negative emotions of students towards maths because they are able to express their opinions and be
involved with their learning. Furthermore, teachers can form connections with their students as they
become aware of their students’ interests and needs. Therefore, engaging students with their learning
could be a possible strategy to address affective factors in the classroom.

Sustained exposure and support

An intervention that has been shown to reduce maths anxiety was sustained exposure to maths through
one-to-one tutoring and continuous support from parents and teachers (LaGue et al., 2019; Ng et al.,
2022; Schaeffer et al., 2018; Supekar et al., 2015; Wang et al., 2021).

Sustained exposure-based interventions

Using the evidence from previous studies of exposure-based interventions for treating anxiety, Supekar
and his colleagues (2015) investigated the effect of one-to-one cognitive maths tutoring on the maths
anxiety levels of primary students in the USA for eight weeks (Supekar et al., 2015). Supekar and his
colleagues (2015) suggested that one-to-one maths tutoring could reduce maths anxiety, as it repeatedly
exposes students to mathematical stimuli and social situations that require them to problem solve for
mathematical solutions (Supekar et al., 2015). It was stated that sustained exposure to what the students
fear can help them feel more in control of situations that involve maths problems, which could reduce
their maths anxiety (Supekar et al., 2015). This finding is consistent with the study conducted by Ng
and their colleagues (2022) which resulted in a reduction of maths anxiety levels of primary students in
Taiwan after six weeks of intensive digital training (Ng et al., 2022). The study suggested that it was
the sustained exposure to maths that helped reduce the negative emotions of the students towards maths,
as it eliminates the expectation of an association between the source of anxiety and aversive outcomes
(Ng et al., 2022).

Similar results were obtained through a different approach by Samuel and Warner (2021), as the study
involved two mindfulness interventions that were carried out at different durations (Samuel & Warner,
2021). One duration was over a semester while another duration was for the whole academic year. The
findings determined that the intervention that was conducted for the whole academic year decreased the
maths anxiety levels of the students more when compared to the intervention that was carried out for a
semester (Samuel & Warner, 2021). The study by LaGue and their colleagues (2019) supported this
finding as sustained cognitive therapy for six weeks reduced maths anxiety levels of students (LaGue
et al., 2019). It was suggested that sustained exposure over a long period is required because cognitive
therapy happens in three different phases: the opening phase, the middle phase, and the termination
phase (LaGue et al., 2019). Therefore, multiple sessions would be required to significantly reduce the
maths anxiety levels of students.

Support from parents and teachers

Two articles found that sustained support from parents and teachers reduced the maths anxiety levels
of students (Schaeffer et al., 2018; Wang et al., 2021). In the study by Wang and her colleagues (2021),
the roles of parents and teachers were investigated through questionnaires that were answered by
secondary students from a school in the USA (Wang et al., 2021). The study found that higher
encouragement and support from parents and teachers correlated with lower maths anxiety levels (Wang
et al., 2021). This finding was consistent with the study of Schaeffer and her colleagues (2018) that
used a different approach to investigate the effect of parental support on the maths anxiety levels of
primary students (Schaeffer et al., 2018). The study involved a digital maths application intervention
where students were required to work with their parents at home and answer problems using an iPad
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mini for over the whole academic year. Parental involvement was found to have an important role in
the maths anxiety levels of their children because students who sustained their use of the application
intervention with their parents experienced lower maths anxiety levels by the end of the year when
compared to students who did not consistently use the application (Schaeffer et al., 2018). This
suggested that changes in parents’ expectations and involvement could play a vital role in reducing
maths anxiety and improving maths achievement (Schaeffer et al., 2018).

Discussion

The findings exhibited consistent results, which involved using sustained exposure-based interventions
and teacher and parental support to reduce maths anxiety.

It is important to acknowledge that most of the studies that had a duration that was greater than one
month were carried out in the USA (71.4%), which indicated that some countries may have more
resources or funding to conduct studies over a longer period. However, exposure-based interventions
were observed to reduce maths anxiety of students from Iran and Taiwan, which demonstrated how
exposure-based interventions were also effective in other countries.

A possible strategy that involves sustained exposure to maths is asking students to report how they use
maths in everyday life. This could be carried out through a class project intervention or by using digital
tools that are similar to the methods used by Ng and their colleagues (2022). Similar to the approach
used by Schaeffer and her colleagues (2018), parental support could be used in this strategy by asking
parents to help their children determine how they are using maths at home. Teachers could also help
parents become aware that they have a role in their child’s mindset about maths and that their influence
has an impact on the maths anxiety levels of their children.

Conclusion

This review examined articles about reducing maths anxiety in the classroom. Outcomes of this review
illustrated that studies that explore interventions to reduce maths anxiety have increased since 2014.
Additionally, the data indicated that the majority of the studies were carried out in the primary sector,
showing a large focus is on remediating maths anxiety during its early stages before it becomes
detrimental and more difficult to remediate.

Based on this review, effective teaching practices that have been shown to reduce maths anxiety were
organised into three themes: mindfulness practices, addressing affective factors, and sustained exposure
and support. The review of literature which involves reducing maths anxiety in the classroom has
limitations. One of its limitations is the keywords | used to find articles to use as data for the review.
There is a possibility that using other words as search strings may lead to more articles that explore
interventions and teaching practices that reduce maths anxiety.

Another limitation is that there is a possibility that social and cultural factors of different countries may
influence the interventions. In Aotearoa New Zealand context, studies determined that some teachers
have lower expectations in maths achievement of Maori and Pasifika students (Caygill & Zhao, 2020).
Additionally, the maths self-concept of students from Aotearoa New Zealand are negatively impacted
by socialisation of stereotypical gender beliefs and social comparison. Interventions suggested by this
review may require modification to meet the needs of Aotearoa New Zealand learners. Nevertheless,
this review provides a summary and discussion of interventions that educators could use as a framework
to develop practices that could help reduce maths anxiety in the classroom.

References

Asanjarani, F., & Zarebahramabadi, M. (2021). Evaluating the effectiveness of cognitive-behavioral
therapy on maths self-concept and maths anxiety of elementary school students. Preventing
School Failure: Alternative Education for Children and Youth, 65(3), 223-229.
https://doi.org/10.1080/1045988X.2021.1888685

Teachers and Curriculum, VVolume 23, Issue 1,
Special Issue: Nga Timatanga Hou: Fresh Perspectives on Education, 2023



https://doi.org/10.1080/1045988X.2021.1888685

Reducing mathematics anxiety in the classroom 87

Ashcraft, M. H., & Moore, A. M. (2009). Mathematics anxiety and the affective drop in performance.
Journal of Psychoeducational Assessment, 27(3), 197-205.
https://doi.org/10.1177/0734282908330580

Bao, Y., & Liu, S. (2021). The influence of affective factors in second language acquisition on foreign
language teaching. Open Journal of Social Sciences, 9, 463-470.
https://doi.org/10.4236/jss.2021.93030

Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative research in
psychology, 3(2), 77-101. https://doi.org/10.1191/1478088706qp0630a

Braun, V., & Clarke, V. (2021). Thematic analysis. In F. Maggino (Ed.), Encyclopedia of quality of
life and well-being research (pp. 1-7). Springer. https://doi.org/10.1007/978-3-319-69909-
7_3470-2

Cates, G. L., & Rhymer, K. N. (2003). Examining the relationship between mathematics anxiety and
mathematics performance: An instructional hierarchy perspective. Journal of Behavioral
Education, 12(1), 23-34. https://doi.org/10.1023/A:1022318321416

Caygill, R., & Zhao, B. (2020). Progress and achievement and the context of mathematics and
statistics learning in New Zealand (English-medium education). Ministry of Education.
https://assets.education.govt.nz/public/Literacy-and-Maths-strategy-development-in-
2021/Progress-and-achievement-and-the-context-of-mathematics-and-statistics-learning-in-
New-Zealand.pdf

Finlayson, M. (2014). Addressing maths anxiety in the classroom. Improving schools, 17(1), 99-115.
https://doi.org/10.1177/1365480214521457

Galvan, J. L., & Galvan, M. C. (2017). Writing literature reviews: A guide for students of the social
and behavioral sciences (7thed.). Routledge. https://doi.org/10.4324/9781315229386

Goetz, T., Pekrun, R., Hall, N., & Haag, L. (2006). Academic emotions from a social-cognitive
perspective: Antecedents and domain specificity of students’ affect in the context of Latin
instruction. British Journal of Educational Psychology, 76(2), 289-308.
https://doi.org/10.1348/000709905X42860

Karimi, A., & Venkatesan, S. (2009). Mathematics anxiety, mathematics performance and overall
academic performance in high school students. Management and Labour Studies, 34, 556-562.
https://doi.org/10.1177/0258042X0903400406

Kelly, S., Romero, A., Morrow, J. A., Denton, Z., & Ducking, J. (2020). Instructor misbehaviors and
maths anxiety. Communication Reports, 33(1), 27-40.
https://doi.org/10.1080/08934215.2019.1675737

LaGue, A., Eakin, G., & Dykeman, C. (2019). The impact of mindfulness-based cognitive therapy on
maths anxiety in adolescents. Preventing School Failure, 63(2), 142-148.
https://doi.org/10.1080/1045988X.2018.1528966

Li, T., Quintero, M., Galvan, M., Shanafelt, S., Hasty, L. M., Spangler, D. P., Lyons, I. M.,
Mazzocco, M. M. M., Brockmole, J. R., Hart, S. A., & Wang, Z. (2022). The mediating role of
attention in the association between maths anxiety and maths performance: An eye-tracking
study. Journal of Educational Psychology. https://doi.org/10.1037/edu0000759

Ma, X. (1999). A meta-analysis of the relationship between anxiety toward mathematics and
achievement in mathematics. Journal for Research in Mathematics Education, 30(5), 520-540.
https://doi.org/10.2307/749772

Maloney, E. A. (2016). Maths anxiety: Causes, consequences, and remediation. In K. R. & D. B.
Miele (Eds.), Handbook of motivation at school (pp. 223-408). Routledge.

Mann, L., & Walshaw, M. (2019). Mathematics anxiety in secondary school female students: Issues,
influences and implications. New Zealand Journal of Educational Studies, 54.
https://doi.org/10.1007/s40841-019-00126-3

Maree, J. G., Fletcher, L., & Erasmus, P. (2013). The relationship between emotional intelligence,
study orientation in mathematics and the mathematics achievement of the middle adolescent.
Journal of Psychology in Africa, 23(2), 205-211.
https://doi.org/10.1080/14330237.2013.10820616

Teachers and Curriculum, VVolume 23, Issue 1,
Special Issue: Nga Timatanga Hou: Fresh Perspectives on Education, 2023


https://doi.org/10.1177/0734282908330580
https://doi.org/10.4236/jss.2021.93030
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1007/978-3-319-69909-7_3470-2
https://doi.org/10.1007/978-3-319-69909-7_3470-2
https://doi.org/10.1023/A:1022318321416
https://assets.education.govt.nz/public/Literacy-and-Maths-strategy-development-in-2021/Progress-and-achievement-and-the-context-of-mathematics-and-statistics-learning-in-New-Zealand.pdf
https://assets.education.govt.nz/public/Literacy-and-Maths-strategy-development-in-2021/Progress-and-achievement-and-the-context-of-mathematics-and-statistics-learning-in-New-Zealand.pdf
https://assets.education.govt.nz/public/Literacy-and-Maths-strategy-development-in-2021/Progress-and-achievement-and-the-context-of-mathematics-and-statistics-learning-in-New-Zealand.pdf
https://doi.org/10.1177/1365480214521457
https://doi.org/10.4324/9781315229386
https://doi.org/10.1348/000709905X42860
https://doi.org/10.1177/0258042X0903400406
https://doi.org/10.1080/08934215.2019.1675737
https://doi.org/10.1080/1045988X.2018.1528966
https://doi.org/10.1037/edu0000759
https://doi.org/10.2307/749772
https://doi.org/10.1007/s40841-019-00126-3
https://doi.org/10.1080/14330237.2013.10820616

88 Christine Anne Bautista

McKenna, J. S., & Nickols, S. Y. (1988). Planning for retirement security: What helps or hinders
women in the middle years? Home Economics Research Journal, 17(2), 153-164.
https://doi.org/https://doi.org/10.1177/1077727X8801700204

McMullan, M., Jones, R., & Lea, S. (2012). Maths anxiety, self-efficacy, and ability in British
undergraduate nursing students. Research in Nursing & Health, 35(2), 178-186.
https://doi.org/10.1002/nur.21460

Ng, C. T., Chen, Y. H., Wu, C. J., & Chang, T. T. (2022). Evaluation of maths anxiety and its
remediation through a digital training program in mathematics for first and second graders.
Brain and Behavior, 12(5), €2557. https://doi.org/10.1002/brb3.2557

OECD. (2013). PISA 2012 results: Ready to learn: Students’ engagement, drive and self-beliefs. (vol.
3.). OECD. https://www.oecd.org/pisa/keyfindings/pisa-2012-results-volume-111.pdf

Park, D., Ramirez, G., & Beilock, S. L. (2014). The role of expressive writing in maths anxiety.
Journal of Experimental Psychology: Applied, 20(2), 103-111.
https://doi.org/10.1037/xap0000013

Pizzie, R. G., McDermott, C. L., Salem, T. G., & Kraemer, D. J. M. (2020). Neural evidence for
cognitive reappraisal as a strategy to alleviate the effects of maths anxiety. Social Cognitive
Affective Neuroscience, 15(12), 1271-1287. https://doi.org/10.1093/scan/nsaal6l

Ramirez, G., Gunderson, E. A., Levine, S. C., & Beilock, S. L. (2013). Maths anxiety, working
memory, and maths achievement in early elementary school. Journal of Cognition and
Development, 14(2), 187-202. https://doi.org/10.1080/15248372.2012.664593

Richardson, F. C., & Suinn, R. M. (1972). The mathematics anxiety rating scale: Psychometric data.
Journal of Counseling Psychology, 19(6), 551-554. https://doi.org/10.1037/h0033456

Samuel, T. S., & Warner, J. (2021). “I can maths!”: Reducing maths anxiety and increasing maths self-
efficacy using a mindfulness and growth mindset-based intervention in first-year students.
Community  College Journal of Research and Practice, 45(3), 205-222.
https://doi.org/10.1080/10668926.2019.1666063

Schaeffer, M. W., Rozek, C. S., Berkowitz, T., Levinge, S. C., & Beilock, S. L. (2018). Disassociating
the relation between parents’ maths anxiety and children’s maths achievement: Long-term
effects of a maths app intervention. Journal of Experimental Psychology: General, 147, 1782—
1790. https://doi.org/10.1037/xge0000490

Supekar, K., luculano, T., Lang, C., & Menon, V. (2015). Remediation of childhood maths anxiety
and associated neural circuits through cognitive tutoring. Journal of Neuroscience, 35, 12574
12583. https://doi.org/10.1523/JNEUROSCI.0786-15.2015

Villavicencio, F. T., & Bernardo, A. B. I. (2016). Beyond maths anxiety: Positive emotions predict
mathematics achievement, self-regulation, and self-efficacy. The Asia-Pacific Education
Researcher, 25(3), 415-422. https://doi.org/10.1007/s40299-015-0251-4

Wang, Z., Borriello, G. A., Oh, W., Lukowski, S., & Malanchini, M. (2021). Co-development of
maths anxiety, maths self-concept, and maths value in adolescence: The roles of parents and
maths teachers. Contemporary Educational Psychology, 67, 102016.
https://doi.org/10.1016/j.cedpsych.2021.102016

Wang, Z., Shakeshaft, N., Schofield, K., & Malanchini, M. (2018). Anxiety is not enough to drive me
away: A latent profile analysis on maths anxiety and maths motivation. PLOS one, 13(2),
e0192072. https://doi.org/10.1371/journal.pone.0192072

Teachers and Curriculum, VVolume 23, Issue 1,
Special Issue: Nga Timatanga Hou: Fresh Perspectives on Education, 2023


https://doi.org/https:/doi.org/10.1177/1077727X8801700204
https://doi.org/10.1002/nur.21460
https://doi.org/10.1002/brb3.2557
https://www.oecd.org/pisa/keyfindings/pisa-2012-results-volume-III.pdf
https://doi.org/10.1037/xap0000013
https://doi.org/10.1093/scan/nsaa161
https://doi.org/10.1080/15248372.2012.664593
https://doi.org/10.1037/h0033456
https://doi.org/10.1080/10668926.2019.1666063
https://doi.org/10.1037/xge0000490
https://doi.org/10.1523/JNEUROSCI.0786-15.2015
https://doi.org/10.1007/s40299-015-0251-4
https://doi.org/10.1016/j.cedpsych.2021.102016
https://doi.org/10.1371/journal.pone.0192072



