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In recent years, reducing students’ mathematics anxiety has become an objective to improve teaching quality and reduce academic stress. Mathematics anxiety is the feeling of tension or fear when students are dealing with mathematical tasks. These negative emotions may hinder students’ learning efficiency and lead to lower academic achievement. This mini-review aims to analyze the roles of teaching approaches and curriculum designs in reducing mathematics anxiety. Furthermore, this mini-review followed the PRISMA guidelines and screened 35 relevant literature sources from Google Scholar, Web of Science, and Scopus for data analysis. According to the analysis, teachers use flat teaching and the REACT model to promote students’ engagement and confidence. Specifically, REACT is an acronym for relating, experiencing, applying, cooperating, and transferring. In contrast, teachers should design application-oriented and experiential curriculums to connect mathematics with real-world contexts through practical exercises. By reading this mini-review, teachers can better understand the concept of mathematics anxiety and its impact on students’ learning. Peer researchers can also identity the limitations of the literature in this area.
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1 Introduction

Mathematics anxiety is a significant factor influencing students’ academic achievement and psychological well-being (Zhang et al., 2019). Research indicated that mathematics anxiety not only reduces students’ performance in mathematics but also hinders their motivation and undermines their confidence (Živković et al., 2023). The traditional teaching approach tends to focus on knowledge transfer and standard answers, often neglecting students’ emotional needs and cognitive differences (Smith, 2023). “Dyer and Nobeoka define knowledge transfer as knowledge sharing among people which implies giving and taking of information” (Smirnova, 2014, p. 4). However, students may experience feelings of nervousness, fear, and avoidance during the learning process when teachers adopt the traditional teaching approach (Putwain and Wood, 2023). Teachers could reduce students’ mathematics anxiety by using effective methods. Such strategies include the use of appropriate instructional methods and explicit curriculum structures (Hutton, 2020).

Richardson and Suinn (1972) first introduced the concept of mathematics anxiety and developed the math anxiety scale. Subsequently, Greenwood (1984) suggested that teachers may cause anxiety by overemphasizing memorizing formulas and applying rote rules. Similarly, Vinson (2001) believed that when students’ anxiety decreases, their math ability increases. Rossnan (2006) further explained that the causes of math anxiety as students’ previous negative experiences of learning math in the classroom or at home. In addition, Frenzel et al. (2007) found that students who believe in their ability to succeed in mathematics tend to report lower levels of anxiety. Furthermore, Mutodi and Ngirande (2014) equated severe math anxiety with test anxiety and three causes including poor test-taking strategies, inadequate preparation and psychological stress.

In recent years, many studies have focused on the effects of math anxiety (Mutodi and Ngirande, 2014; Namkung et al., 2019). However, few researchers explored the effect of curriculum designs in reducing students’ mathematics anxiety (Passolunghi et al., 2020). In addition, many researchers pay insufficient attention to the implementation process of teaching (Pettigrew et al., 2013). They also lacked analysis such as teacher behaviors, classroom interaction, and student feedback (O’Hara et al., 2022; Zhang and Cao, 2022). Furthermore, small sample sizes in existing research may increase sampling bias and limit the validity of conclusions (Lin, 2018; Vasileiou et al., 2018). “Sampling bias means that the samples of a stochastic variable that are collected to determine its distribution are selected incorrectly” (Panzeri et al., 2008, p. 1).

The purpose of this study is to review the literature on math anxiety and its mitigation measures. It focuses on analyzing teacher behaviors and classroom interactions to better understand the learning process. It seeks to identify effective teaching strategies by examining the impact of various instructional methods in the mathematics classroom. Secondly, I aim to identify and evaluate curriculum design features that help reduce mathematics anxiety.

To achieve these objectives, this study is guided by the following questions: (1) What teaching approaches can teachers use to help students reduce mathematics anxiety? (2) Which curriculum designs would benefit students with mathematics anxiety?

This study has three primary contributions. First, it provides practical insights for teachers to design and refine curriculum structures to reduce students’ mathematics anxiety. Secondly, it identifies research gaps that allow scholars to better understand the limitations of current studies. Finally, students could build a sense of self-efficacy and engagement in mathematics learning. “Albert Bandura defined self-efficacy as people’s judgements of their capabilities to organize and execute courses of action required to attain designated types of performances” (Bandura, 1986, p. 94). They may ultimately improve academic performance.

The remainder of this paper is divided into three sections. Section 1 outlines the methodological approach, including data collection procedures. Section 2 offers a critical analysis of how various instructional strategies and curriculum designs influence students’ mathematics anxiety. Finally, Section 3 presents the main findings and discusses implications for future research and educational practice.



2 Method


2.1 Search strategy

The process of article selection followed the Preferred Reporting of Items for Systematic Reviews and Meta-Analyses (PRISMA) Statement (Page et al., 2021). A comprehensive search was conducted in Scopus and Web of Science on March 17, 2025, to identify peer-reviewed articles focusing on mathematics anxiety and instructional strategies. Search terms were operationalized using multiple permutations of relevant keywords, informed by previously validated search strategies. For mathematics anxiety, I referenced previous studies by Piccirilli et al. (2023) and Newstead (1998), which explore its impact on students’ mathematical performance and learning experiences. For students, I used classification by Lalayants (2012) and Rancer et al. (2013), which target education research focusing on students at different ages. For teaching approaches, I analyzed previous research by Furner and Gonzalez-DeHass (2011) and Peterson and Janicki (1979), which highlight effective strategies to help students manage mathematics anxiety. In short, employing validated search terms from prestigious journals helped the capture of appropriate citations in my searches.

This study applied the fields title/abstract in the search. The full details are available in Figure 1. My initial search identified a total of 8 articles in Web of Science and 43 in Scopus, which were imported into Zotero reference management software. Of these 51 articles, 4 were identified as duplicates, leaving a total of 47 for screening and eligibility stages.

[image: Search strategy table for studies on math anxiety, worry, stress, or phobia, using two databases: Web of Science and Scopus. Terms include educator roles, educational levels, and teaching methodologies. Results for Web of Science: 1,891, 419,616, 1,643,878, 56,383, final query yields 8. Results for Scopus: 1,833, 958,087, 6,014,838, 140,799, final query yields 43.]

FIGURE 1
 Terms used to search two databases related to mathematics education.




2.2 Inclusion and exclusion

A set of predefined inclusion and exclusion criteria was applied during the screening process. Among the 47 records initially screened, 6 were excluded for being conference papers, 4 were book chapters, and 3 were non-English publications, resulting in 34 articles retained for full-text retrieval. Full texts were successfully located for all 34 articles. During the eligibility phase, an additional 14 articles were excluded because they were not directly related to mathematics anxiety, and 7 articles were removed because the students had disabilities. To supplement the database search, 22 relevant peer-reviewed articles were also identified through Google Scholar. These articles were chosen because they include pedagogical concepts such as, constructivist ideas, Dewey’s philosophy, Bloom’s theory of cognitive goal classification, nearest development theory and knowledge transfer. This yielded a final sample of 35 articles included in the review for data analysis. Figure 2 provides a detailed overview of the inclusion and exclusion process.

[image: Flowchart of study identification and selection. Left side: 51 records identified from databases, 4 duplicates removed. 47 screened, 13 excluded (4 book chapters, 6 conference papers, 3 non-English). 34 reports sought, none not retrieved. 34 assessed, excluding 21 (14 unrelated to math anxiety, 7 special needs). 35 studies included. Right side: 22 records from Google Scholar, none not retrieved, all assessed, combined in review.]

FIGURE 2
 PRISMA flow diagram.





3 Findings


3.1 Question 1: what teaching approaches can teachers use to help students reduce mathematics anxiety?

Many studies have shown that repeated failure in mathematics learning can lead students to withdraw from classroom participation and develop negative attitudes toward the subject (Bekdemir, 2010). This phenomenon may lead to long-term avoidance of mathematics and reduced future learning engagement (Piccirilli et al., 2023). To better support teachers in addressing these problems, the following section presents two instructional approaches to support students in re-engaging with mathematics.


3.1.1 Flat teaching design

Flat teaching design refers to an instructional approach that offers students multiple learning pathways and allows students to progress at their own pace (Hoffmann and Egri-Nagy, 2021). In traditional mathematics class, teaching contents are organized in a linear, progressive and hierarchical structure (Hoffmann and Egri-Nagy, 2021). This structure means that learning progress builds on prior knowledge, linking each new concept to foundational knowledge. However, if students do not adequately comprehend mathematical concepts, they may encounter challenges in learning following courses (Deshler et al., 2001). Therefore, students may experience learning gap anxiety (Piccirilli et al., 2023).

Learning gap anxiety indicates that if students fail to grasp foundational knowledge, then they may struggle to learn complex and abstract mathematical concepts (Furner and Gonzalez-DeHass, 2011). According to flat teaching design, I believe that teachers should incorporate multiple learning pathways into the curriculum instead of focusing on a core concept. In other words, teachers should divide the content into sub-modules, with each sub-module serving as a separate learning unit. These units can help students manage cognitive load and improve learning outcomes (Kellman et al., 2010).

Consequently, two primary educational models have been proposed. These are the multi-entry learning pathway model and dynamic knowledge mapping model (Hoffmann and Egri-Nagy, 2021). The first model provided multiple entry points into the knowledge content, enabling students to select suitable learning progressions (Hoffmann and Egri-Nagy, 2021). By following this model, teachers can divide the mathematics curriculum into distinct learning units (Kellman et al., 2010). As a result of this approach, students could choose different learning sequences according to their own learning interests. Furthermore, teacher should use this model to enhance students’ learning flexibility and stimulating initiative. For example, the function unit can be divided into multiple modules: function images, function properties, practical modelling and interdisciplinary applications (Eisenbart et al., 2017).

Dynamic knowledge mapping model focuses on interconnected and updated knowledge points (Heide and Lis, 2012). By following this model, teachers can adjust the links and order of modules based on student performance. The model structures content into three levels. The first level covers basic concepts, such as function definitions, types, domain, and range (Eisenbart et al., 2017). The second level includes formal operations, such as function transformations, inverse forms, and compositions (Bart, 1971). The third level focuses on the use of functions in problem-solving contexts, such as modelling tasks (Hall, 2014). In this model, students can select the order of modules and change learning paths based on their progress.



3.1.2 REACT teaching model

The REACT model involves five dimensions: relating, experiencing, applying, cooperating, and transferring (Putra et al., 2023). Each dimension of REACT model will be explained in the following section.

Constructivists believe that learners actively construct knowledge based on their own experiences rather than passively receiving it (Bada and Olusegun, 2015; Loyens and Gijbels, 2008). Consistent with this view, according to the first dimension ‘Relating’, it emphasizes the importance of connecting new concepts to students’ prior knowledge and experiences (Putra et al., 2023). However, research suggests that many students struggle to establish such connections, particularly in mathematics education (Sihite, 2023). This difficulty often stems from the abstract nature of mathematics, which makes it challenging for students to relate theoretical concepts to real-life questions (Sihite, 2023). To address this issue, I believe that teachers should sequence complex knowledge into stage-based learning goals. Meanwhile, instructional materials should be designed to align with students’ prior knowledge.

According to the second dimension ‘Experiencing’, it focuses on students’ hands-on involvement in practical activities to construct knowledge (Da, 2023). This principle aligns with Dewey’s philosophy of “learning by doing” which emphasizes experiential, exploratory, and reflective learning processes (Ord, 2012). In this context, students are not passive recipients of knowledge, but active participants in the construction of understanding (Ord, 2012). Therefore, teachers should foster diverse and interactive teaching models where students could experiment, reflect, and learn through firsthand experiences (Buckley and Sullivan, 2023). In this way, a supportive and low-anxiety learning environment will be fostered to encourage students’ resilience, cultivate a growth mindset, and promote meaningful learning.

In terms of “Applying”, teachers should help students to reinforce their learning by applying acquired abstract concepts to realistic scenario. This aligns with Bloom’s theory of classification of cognitive goals: remembering, understanding, applying, analyzing, evaluating and creating (Conklin, 2005). Specifically, application is learners’ ability to apply knowledge or methods to new situations (Conklin, 2005). Researchers shown that some students develop mathematics anxiety from learning applications and problems irrelevant to real life (Sitorus and Saragih, 2023). I believe that when students apply their mathematical knowledge in concrete situations, they may understand abstract concepts and improve problem-solving skills.

The fourth dimension is ‘Cooperating’. According to Mathias et al. (2024), it includes student collaboration, teacher-student interaction and home-school communication. This aligns with Vygotsky of the zone of nearest development theory. Specifically, “there are two levels of student development: one can independently complete the task; the second is the development of problem solving with the help of others” (Wu, 2025, p. 84). Furthermore, cooperative learning could reduce students’ sense of isolation, ease anxiety, and prevent excessive competition and peer pressure (Ford, 2018). In this process, students could listen to lectures, take notes and participate in discussions. Through group work activities, students should practice teamwork skills, build confidence in expressing ideas. In addition, high parental expectations may put psychological pressure on students, thereby leading to mathematics anxiety (Si et al., 2022). Consequently, I suggest that teachers should maintain positive communication with parents and create supportive learning environment.

The last dimension is “Transfer”. This means that teacher should guide students to apply their existing knowledge to new situations (Deshler et al., 2001). At this stage, students should migrate knowledge into different contexts. In educational theory, migration is categorized as near transfer and far transfer (Perkins and Salomon, 1992). Near transfer refers to migration between similar contexts. On the contrary, far transfer refers to migration between unsimilar contexts (Perkins and Salomon, 1992). Therefore, I believe that teachers should help students start with basic knowledge in similar situations and transition to high level knowledge in complex situations. In this process, students could relate and apply knowledge in realistic situations and internalize their knowledge.

By implementing the REACT model, teachers should focus on students’ psychological state and individual differences during the teaching process, reducing anxiety and improving students’ mathematics performance.




3.2 Question 2: which curriculum designs would benefit students with mathematics anxiety?

To reduce mathematics anxiety among students, teachers are required to implement curriculum innovation (Marshall et al., 2017). The following section introduces two curriculum designs and examines their role in reducing student anxiety.


3.2.1 Application-oriented curriculum

Application-oriented courses usually link abstract mathematical knowledge with college students’ majors and future careers (Oladejo et al., 2023). Research indicates that the training objectives of university education should shift from imparting knowledge toward enabling graduates to possess specific capabilities (Li et al., 2019). These capabilities must meet the demands of both enterprises and future society (Li et al., 2019). Therefore, I believe that teachers should help students develop and apply theoretical knowledge in real life.

In addition, research showed that the disconnect between course content and practice is the cause of negative learning state (Hall, 2014). Traditional mathematics courses focused on derivation and lacked links to professional contexts (Smith and Morgan, 2016). To address this issue, I believe mathematics instruction should incorporate context-specific scenarios drawn from applied fields. For example, teachers may introduce data analysis tasks related to program evaluation or client assessment in classroom activities (Lalayants, 2012). Such integration may help students understand the practical value of knowledge. In the process, students could develop statistical thinking and strengthen learning participation, and reduce anxiety associated with abstract content (Da, 2023).

Meanwhile, teachers should strengthen school-enterprise cooperation such as industrial visits and internship programs (Li et al., 2019). Industrial visits are short term visits to actual workplaces for students to study (Al-Atabi et al., 2013). Internship programs are introductory practicum for students in companies (Al-Atabi et al., 2013). These experiences can help students understand how mathematics is applied in workplace settings. Teachers should also create opportunities for students to transform theoretical knowledge into practical skills. In this way, students can apply what they have learned to real tasks and strengthen their problem-solving abilities (Smith and Morgan, 2016).

In conclusion, existing literature suggests that when teachers use application-oriented courses, they could better meet students’ professional needs and reduce their mathematics anxiety.



3.2.2 Experiential curriculum

The experiential mathematics curriculum is based on the core concept of learning by doing, which emphasizes the active participation of students in concrete situations (Da, 2023). Based on this idea, researchers and educators have proposed experiential learning as a response to persistent challenges in mathematics education, particularly mathematics anxiety (Marshall et al., 2017).

For example, some studies recommend that teachers should use contextualized curriculum design to connect mathematical concepts with practical situations and help students grasp abstract knowledge (Smith and Morgan, 2016). In this way, students could understand and apply abstract mathematical principles from familiar contexts. Secondly, teachers should incorporate hands-on learning and modelling activities (Hall, 2014). These tasks should include immediate feedback, helping students recognize the link between their actions and specific outcomes, which may enhance their sense of progress and reduce anxiety. Furthermore, teachers should promote collaborative learning by designing group-based activities that encourage students to explore mathematical problems together (Ford, 2018).

Additionally, teachers should use experiential courses to develop differentiated teaching practices. For example, teachers can diversify the content and presentation in these courses to respect students’ cognitive differences (Hoffmann and Egri-Nagy, 2021). For example, in geometry and spatial reasoning courses, teachers can introduce tools such as Geometer’s Sketchpad to guide students in constructing shapes (Liu and Kaino, 2007). From my perspective, students constructed knowledge by exploring, verifying, and interpreting mathematical ideas, rather than passively memorizing geometric theorems.

In conclusion, existing literature suggests that when teachers use experiential curriculum, they can promote students’ peer collaboration and facilitate their knowledge construction.





4 Conclusion

This article describes the definition of mathematical anxiety and explores the role of teaching approaches and curriculum designs in reducing mathematical anxiety. We find that innovative teaching methods and scientifically designed curriculum content could reduce students’ mathematical anxiety and increase their self-confidence and learning engagement. This article focuses on two aspects including teaching approaches and curriculum designs. Although student learning outcomes may vary in flat teaching model, it enables teachers to adapt content and enhance student motivation. Similarly, despite the complexity of preparation, the REACT model promotes collaboration among students and increases the application of knowledge in real-world situations. The results show that few studies simultaneously focus on teaching approaches and curriculum design.

The first limitation was that the article focused on the analysis of secondary data and existing literature. Future research should improve the variety of research approaches to combine quantitative and qualitative data. For example, researchers can use multi-dimensional quantitative criteria and in-depth interviews. The second limitation was that the data came from two databases, including Web of Science and Scopus. Future research should extend the database, such as Elsevier and SpringerLink. Meanwhile, future research also should utilize emerging tools such as big data and artificial intelligence to identify anxious students. Teachers should collect student feedback through multiple methods to optimize instructional design. Through these methods, researchers can align findings with actual teaching and address gaps in existing research.
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