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 Purpose – This article aims to examine the factors that influence and 

inhibit a math mindset and how to develop it. Some people still 

believe in several myths that mathematical intelligence is innate and 

only suitable for men. This myth not only fosters math anxiety but 

also hinders the growth of students' mindsets and the achievement 

of students’ academic goals.  

Methodology – The method employed is a Systematic Literature 

Review (SLR) adhering to the PRISMA 2020 guidelines. After 

carrying out a search process using Publish or Perish for articles 

indexed by Scopus, 72 articles were obtained as the final result of 

several selection stages. These articles were reviewed one by one, 

allowing us to answer the Research Question (RQ) of this study. 

Findings – The results indicate that two factors contribute to a math 

mindset, namely internal and external. Meanwhile, factors 

inhibiting a math mindset include math anxiety, family, and 

educators, as well as several other factors. Family and educators play 

important roles in debunking myths and fostering a growth mindset 

in math. 

Contribution – The results of this study contribute to the efforts of 

the government, teachers, and parents in promoting the 

development of the mathematical mindset in children and students. 

By understanding that mathematical intelligence can be mastered by 

everyone without exception, the government, teachers, and parents 

can jointly implement a curriculum that emphasizes the importance 

of the learning process rather than the results. 
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INTRODUCTION 

Mathematics or math is important in everyday life (Boaler, 2016; Su et al., 2021). Humans need 

mathematics to solve problems in their daily lives. Mathematics is learned through play, starting in 

playgrounds and kindergarten, continuing through high school, and even university. Unfortunately, some 

students perceive mathematics as an abstract and complicated subject (Chestnut et al., 2018; Lucini & Boltz, 

2023), and they believe it does not correlate with reality (Lucini & Boltz, 2023).  

Although math can help solve problems, for some students, math is the problem itself. Students' lack of 

interest in mathematics at school is exacerbated by several myths about mathematics, one of which is the myth 

that mathematics is more identified as a masculine science; on the other hand, women and minority groups 

tend to be considered to lack brilliance in mathematics (Chestnut et al., 2018; Moore, 2018). This stereotype 

suggests that men tend to master mathematics more easily than women (Moore, 2018; Y. Song et al., 2022). 

This stereotype can reduce women's motivation to pursue careers in the fields of Science, Technology, 

Engineering, and Mathematics (STEM) (Degol et al., 2018). Some marginalized groups are also considered to 

have more difficulty understanding mathematics than white men. In this era of rapid technological 

advancement, everyone should have an equal right to education and mastery in any field. However, in 

mathematics, stereotypical distinctions based on gender and skin color still exist. 

Besides gender stereotypes, mathematics is also believed to be a science that can be mastered by just 

“math person” (Anderson et al., 2018; Boaler, 2016; Chestnut et al., 2018; Moore, 2018; Petherbridge, 2020). 

There is a widespread idea that math intelligence is innate (Heyder et al., 2020). Some people believe that 

mathematical genius is something that is inherited, not the result of hard work. These things then become a 

justification: if students cannot do mathematics problems, then they are not talented (Dweck, 2022a). In fact, 

in the learning process, a person will certainly experience failure. However, some people understand that 

those with natural mathematical intelligence will never experience failure. It is what makes mathematics the 

discipline in which fixed mindset beliefs are most prevalent in the general public (Campbell et al., 2021). 

Nevertheless, mathematics is needed in everyday life, so every student is expected to be able to master it 

(Petherbridge, 2020).  

Reflecting on the case of Indonesia, as one of the countries that has participated in PISA for several 

periods, Indonesian students' mathematical abilities still need to be improved. Moreover, when linked to 

mindset, the 2018 PISA results for Indonesia and several other countries, such as the Philippines, Panama, 

Thailand, the Dominican Republic, and Argentina, showed that students have a fixed mindset (Sugandi, 2023). 

This means that many Indonesian students still believe intelligence is something fixed, rather than the result 

of effort or hard work (Supartono, 2021). For example, the results of research by Saefudin et al. (2023) in 

Indonesia showed that students often assume their mathematical intelligence is challenging to change or doubt 

that active and diligent learning activities can improve it. 

In studying mathematics, students need a mindset that fosters motivation and persistence in learning 

(Aditomo, 2015; Bui et al., 2023; Hoeve et al., 2019; Lovin et al., 2021). A mathematical mindset refers to the 

way people who study mathematics approach and understand it (Rahmah, 2018). The mathematical mindset 

can have a broad meaning, extending beyond mathematics lessons to encompass numbers, simple 

calculations, or events in the universe that involve mathematical logic (Boaler, 2016). It is an implicit 

explanation of the adaptability and stability of human qualities associated with mathematical skill, intellect, 

and talent (Saefudin, Wijaya, Dwiningrum, et al., 2023).  

In daily life, some people often see hard work as clear evidence that someone is talentless (Dweck, 2022a). 

Some people believe that talented people do not need to work hard (Chestnut et al., 2018). Many people believe 

that geniuses and talented individuals are endowed with special abilities that not everyone possesses, 

particularly in mathematics. They view mathematical intelligence as a permanent and genetically inherited 

ability (Mills & Mills, 2018; Rammstedt et al., 2021; Saefudin, Wijaya, Dwiningrum, et al., 2023). They will tend 

to choose math problems that they can do and avoid challenges that can make them look stupid (Ayebo & 

Mrutu, 2019; Dweck, 2022b; Saefudin, Wijaya, Dwiningrum, et al., 2023). This kind of thinking has become 
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known as a fixed math mindset (Daly et al., 2019).  

Someone with a fixed mindset is afraid of being seen as stupid when asking questions or failing an exam 

(Dweck, 2022a). Educators and parents with a fixed mindset will treat students who are math geniuses 

differently from those who are not (Heyder et al., 2020; Ramirez et al., 2018). They will judge by speed and 

results, not by the time it takes students to complete the process (Cutler, 2020). They often develop math 

anxiety, demotivation to learn, and unhealthy competition in class (Boaler, 2016; Dweck, 2022b). Students with 

a fixed math mindset tend to reject criticism from others and view failure as evidence that they are not talented 

(Mills & Mills, 2018; Saefudin, Wijaya, Dwiningrum, et al., 2023). They prefer praise for their abilities and 

consider math grades to be a representation of actual abilities. 

Meanwhile, educators with a fixed mindset tend to take all criticism to heart, making it difficult for them 

to rise above their mistakes and learn from them (Meierdirk & Fleischer, 2022). What then becomes concerning 

is when some parents and educators believe that children who are weak in math from the start have no hope 

for the future. A child who is bad at math will always be considered stupid. Meanwhile, a child who excels in 

math will be considered a genius and infallible. However, failure and mistakes are an inseparable part of the 

learning process.   

Someone who enjoys challenges and views mistakes in learning mathematics as an opportunity to 

continue learning believes that intelligence can be developed (Cutler, 2020; Francome & Hewitt, 2020). They 

believe that mathematical intelligence can be mastered with hard work (Dweck, 2022b; Mills & Mills, 2018). 

When they get complex math problems, they do not give up easily and keep trying to find the answer (Shen 

et al., 2016). The nerves in the brain will increase as a person makes mistakes, thinks, and learns more often 

(Boaler, 2016).  

The idea that math ability is malleable is also referred to as the growth mindset in math (Daly et al., 2019; 

Kim et al., 2021). Good mathematics educators tend to have a growth mindset (Meierdirk & Fleischer, 2022). 

They are open to accepting students' shortcomings and mistakes. They tend to have high standards for student 

achievement while also helping students achieve them (Dweck, 2022a). They want to listen to their students 

instead of immediately judging them as failures (Meierdirk & Fleischer, 2022). They teach that correcting 

mistakes is the best way to become an expert. These educators will encourage students to ask numerous 

questions and experience failure, which is not something to be ashamed of (Stohlmann, 2022).  

Based on the explanation above, several research gaps remain unaddressed, including the factors that 

influence a person's mathematical mindset, the factors that hinder its growth, and the methods for developing 

a mathematical mindset. Therefore, this article aims to answer several Research Questions (RQs) 

systematically. There will be three RQs discussed, i.e., RQ1. What factors can influence a mathematical 

mindset? RQ2. What factors can hinder the growth of a mathematical mindset? and RQ3. How do people 

develop a mathematical mindset? 

METHODOLOGY 

Research Design 

This research uses the SLR method. A literature review itself is an analysis and search of the published 

literature on a particular issue, presenting the state of the art based on prior research and providing an 

overview of the strengths and weaknesses of the area of interest (Marcos-Pablos & García-Peñalvo, 2018). 

Meanwhile, SLR aims to obtain information about a topic from published articles, where several selection 

procedures must have been carried out (Parums, 2021). SLR enables researchers to review accessible 

references, providing a broad overview while also offering specifics related to the research question. Broadly, 

this means that references reviewed can be from anywhere in the world, provided they are in English and are 

open-access. Specifically, this means that, based on the numerous references obtained, researchers can examine 

the research question they are interested in in detail. 
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Data Analysis 

This literature review research refers to the Preferred Reporting Items for Systematic Reviews and Meta-

analysis (PRISMA) 2020 guidelines (Preferred Reporting Items for Systematic Reviews and Meta-Analyses 

(PRISMA), 2020). The stages carried out include determining search keywords, preparing research questions 

(RQ), searching for literature, selecting criteria, developing a data extraction strategy, quality assessment (QA), 

and data analysis (Suryanti & Megawanti, 2022; Wolor et al., 2021). Article QA in this study refers to the title, 

abstract, and content of the article that can answer the RQ. Therefore, all articles that pass QA can be used for 

data analysis. 

Data Collection 

There are no participants in the SLR method. The data used are secondary data derived from various 

articles. In SLR, it is crucial to determine the right keywords to find the right article (Marcos-Pablos & García-

Peñalvo, 2018). Articles were collected with the help of Publish or Perish, based on Scopus and PubMed 

indexes, to identify articles with a good reputation and a Digital Object Identifier (DOI). It takes several 

searches to find articles that discuss the concept of the "mathematical mindset" (Table 1). The first search was 

conducted by entering the keywords "math" in the title words column and "mindset" in the keyword column. 

It is to retrieve articles that discuss the mindset, including those with "math" in the title. The first and the 

second were carried out by entering the math mindset in the title words section. However, the results are not 

all articles that discuss math and mindset. Some articles discuss math, and others discuss mindset. Therefore, 

a third search was carried out by adding double quotation marks and brackets to narrow the search focus 

(Ajie, 2015). In the fourth search, the title words column was entered (“math mindset”) by adding double 

quotation marks and brackets to ensure that the articles found included the two words sequentially (Marcos-

Pablos & García-Peñalvo, 2018). Search fifth by typing ("mathematical mindset") in the title words column, 

and in the sixth search, the words ("mathematical mindset") were typed in the keyword column. In the seventh 

and eighth searches, use the Boolean AND code on keywords, because it found zero articles on the title words. 

Table 1. Search Process on the Scopus database 

Search Index Employed String Number of results* 

1st Scopus Title words: math; keywords: mindset 77 

2nd Scopus Title words: math mindset 37 

3rd Scopus Title words: (“math mindset”) 7 

4th Scopus Keywords: (“math mindset”) 12 

5th Scopus Title words: (“mathematical mindset”) 17 

6th Scopus Keywords: (“mathematical mindset”) 32 

7th Scopus Keywords: math AND mindset 200 

8th PubMed Keywords: math AND mindset 41 

Total 423 

* Publish or Perish result 

After going through the search process several times, the article metadata was saved in an Excel file, and 

duplicates were eliminated. Articles that are deemed duplicates share the same title and author. There were 

241 duplicate articles, so 182 articles were removed from the 423 total. Articles were selected based on the type 

of publication. Since several journals closely scrutinize references with a DOI, this research analyzed only 

journal articles, proceedings, and book chapters that had a DOI. There were 26 articles in the form of data and 

reviews, as well as articles that lacked a DOI, which had to be excluded. Following the article type selection 

process, a data extraction strategy is implemented (Suryanti & Megawanti, 2022). After that, the articles were 

eliminated based on whether they had titles and abstracts related to the math mindset. Articles that do not 

provide information regarding RQ will be eliminated. Eighty-four articles had to be eliminated because their 



 

1552 | Jurnal Eduscience Vol. 12, No.6 (2025) 

 

titles and abstracts did not match the topic being analyzed. The final stage of this research method involves 

data analysis based on article search results, as per RQ1, RQ2, and RQ3. Based on the results of the data 

extraction strategy, 72 articles were obtained. After carrying out the data extraction strategy, a quality 

assessment was carried out to determine whether the 72 articles could answer each RQ. The flow of the steps 

is illustrated in Fig. 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Step of the SLR Process based on PRISMA 2022 Flow Diagram 

FINDINGS  

In the search process, there is no limit to the search year. This is to determine from which year articles 

related to the mathematical mindset began to be published. The results obtained (Figure 2) show that the first 

published articles about the mathematical mindset were in 2016. Before 2016, no articles related to a 

mathematical mindset were found. No publications were found in 2017; however, publications about the 

mathematical mindset began to increase in 2021. As shown in Figure 2, recent publications on mathematical 

mindset have begun to increase. This means that not only are abilities to be pursued, but also the belief that 

everyone can master mathematics is an important concept that educators and students must hold.  

 

Figure 2. Search Results and Data Classification 

  Next, we will discuss the findings from the included articles that successfully advanced to the final 

stage of several selection processes. As previously explained, there are three RQs in this study. 
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RQ1: Factors that Influence Mathematical Mindset 

RQ1 focuses on what factors influence a person's mathematical mindset. Based on a literature review of 

72 articles, factors influencing the development of a mathematical mindset in individuals can be identified. In 

general, the factors that influence a person's mathematical mindset are categorized into two main groups: 

internal and external (Table 3). Internal factors include beliefs about mathematical intelligence, metacognitive 

ability, resilience, attitude toward responding to mistakes and criticism, and persistence. Meanwhile, external 

factors include support from family, educators, supervisors of preservice math teachers, and friends. 

Beliefs are implicit thoughts that result in a person's behavior (Schwitzgebel, 2023). Dweck (Dweck, 

2022b) explained that there are two theories regarding belief: the incremental theory and the entity theory. 

Incremental beliefs refer to the idea that mindsets are malleable, while entity theories believe that intelligence 

is innate. For someone with entity beliefs, it will be challenging to understand that anyone can become a 

mathematician through hard work (Park et al., 2023). Not many people are willing to accept feedback and try 

different strategies after experiencing failure (Stohlmann, 2022). Just as a growth mindset does not develop on 

its own, the willingness to view criticism as constructive input is something that needs to be cultivated 

(Meierdirk & Fleischer, 2022). 

Table 3. Factors that Influence Mathematical Mindset 

Factors Description Articles Total 

Internal 

The more they believe that mathematical 

ability is fixed, the more anxious students 

will be about mathematics. 

(Eckerskorn et al., 2023; Saefudin, 

Wijaya, Dwiningrum, et al., 2023) 
2 

Metacognitive abilities may be required 

for pupils to recognize their development 

mindset. 

(Wang et al., 2021) 1 

The formation of a mathematical mindset 

is built on an abstraction process that is 

dependent on one's capacity to apply 

conceptual information and methods. 

(Hakim & Nurlaelah, 2018) 1 

A person's willingness to persevere in the 

face of challenges and difficulties. 

(Campbell et al., 2021; Cutler, 2020; 

Mielicki et al., 2022; Saefudin, 

Wijaya, Dwiningrum, et al., 2023) 

4 

How a person responds to mistakes, 

criticism, and others' success. 

(Francome & Hewitt, 2020; Lutovac 

et al., 2023; Mills & Mills, 2018; 

Saefudin, Wijaya, & Dwiningrum, 

2023; Saefudin, Wijaya, Dwiningrum, 

et al., 2023) 

4 

How persistent a person is in carrying out 

continuous exercises or trying to solve 

math problems. 

(Im & Park, 2023; Mrutu et al., 2022; 

Saefudin, Wijaya, Dwiningrum, et 

al., 2023; Shen et al., 2016) 

4 

External 

Family engagement in math learning 

(Im & Park, 2023; Lin & Muenks, 

2023; Mayer et al., 2023; Park et al., 

2023; Su et al., 2021) 

5 

Mathematics teachers 

(Anderson et al., 2018; Eckerskorn et 

al., 2023; Heyder et al., 2020; 

Kismiantini et al., 2021; Saefudin, 

Wijaya, Dwiningrum, et al., 2023) 

5 

Supervisor of preservice math teachers (Lutovac et al., 2023) 1 

Interaction with friends (Galanti & Miller, 2021) 1 

External influences are also important in addition to the internal factors discussed previously. Family 

support is the most crucial external factor in developing a growth-oriented math mindset (Mayer et al., 2023). 

When parents believe that math intelligence is malleable, children are more likely to be motivated to achieve 
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better math scores. Family factors can also destroy misconceptions about gender and math (J. Lee et al., 2022). 

However, the family is also the beginning of the belief that mathematical intelligence is innate, where families 

tend to underestimate the mathematical abilities of girls compared to boys (Xie et al., 2022). Children who do 

not inherit mathematical talent are often considered to have a limited future. In this way, indirectly, families 

can eliminate math anxiety, but it can also be the cause of growing math anxiety in children, especially in girls. 

Educators are also an important factor in developing (Chestnut et al., 2018; Meierdirk & Fleischer, 2022; 

Stohlmann, 2022) or inhibiting students' growth mindset in schools (Lutovac et al., 2023; Ramirez et al., 2018). 

When teachers believe that intelligence is genetically inherited, it becomes more challenging for students to 

achieve learning outcomes (Heyder et al., 2020). Pre-math teacher supervisors are also an important part of 

establishing policies that can help prospective mathematics teachers have a growth mindset (Lutovac et al., 

2023). Because teaching is a job that requires both the heart and the brain, teachers need to foster positive 

interactions with students. In this way, it will be easier for teachers to convince students that mathematical 

abilities can be developed (Boaler, 2016).  

The other external factor is interaction with friends. Friends can support the improvement of 

mathematical mindsets (Galanti & Miller, 2021). Cooperative friends can build positive relationships and help 

each other learn (Harvey, 2020). Students with a growth mindset will consider their friends as a valuable 

resource for asking questions and sharing knowledge. They feel inspired by the success of others (Dweck, 

2022a). Meanwhile, students with a fixed mindset will feel threatened if they perceive someone as being 

smarter than they are (Saefudin, Wijaya, Dwiningrum, et al., 2023). However, the presence of friends is still 

very much needed in the learning process and in cultivating students' mathematical mindsets in class. 

RQ2: Factors Inhibiting the Growth of a Mathematical Mindset  

RQ2 refers to factors that hinder the growth of a person's math mindset. Several articles clearly explain 

the obstacles faced in efforts to develop a mathematical mindset, one of which is math anxiety. Xie et al. (Xie 

et al., 2022) call math anxiety the major obstacle for students to succeed in mathematics. It appears that this 

problem cannot be avoided by students, regardless of their views on mathematics. Mathematics anxiety is a 

problem experienced not only by elementary school children but also by college students (Gonzalez-DeHass 

et al., 2023; Samuel & Warner, 2021). Mathematics can be learned and understood by anyone (Boaler, 2016), 

but it is this anxiety that hinders students' actual abilities (Samuel & Warner, 2021). Students who initially 

believe they can solve math problems and earn good grades often feel anxious when they receive low math 

scores (Apiola & Sutinen, 2020). Along with poor grades, students with a fixed mindset may think they lack 

natural mathematical abilities. The more fixed the student's mindset, the greater the math anxiety they will 

feel (Eckerskorn et al., 2023; Gonzalez-DeHass et al., 2023). 

In addition to anxiety about mathematics, parental beliefs, income, and lack of knowledge hinder 

children's mathematical thinking patterns (Xie et al., 2022). As the people closest to and most frequently 

encountered by children, parents play a crucial role in instilling life values in them. When parents believe that 

intelligence is fixed, it becomes difficult for children to develop the motivation to learn mathematics (Park et 

al., 2023). Although they may be reluctant to admit it, parents indirectly instill a fixed mindset in their children. 

Socioeconomic background strengthens parents' concerns about their children's future. Economic limitations 

can influence a person's mindset (Xie et al., 2022). Everyone, regardless of their background, has the same 

opportunities to experience education. However, for some parties and in certain situations, the cost of 

education is also an obstacle that cannot be underestimated. Parents who overhelp their children with school 

matters may also lead them to believe they are less intelligent, as their parents often provide assistance even 

when the children do not ask for it (Park et al., 2023). Parents must always ensure that their children possess 

the necessary mathematical skills and can complete their assignments effectively. 

Another factor that is no less disturbing is a teacher who has math anxiety. As long as the teacher does 

not try to overcome his anxiety, they will pass on his math anxiety to the students (Saragih, 2019). 

Understandably, everyone has a different development process, but that does not mean someone who lacks 
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knowledge cannot improve their skills. Educators also play a crucial role in reducing learning motivation and 

fostering math anxiety in students by perpetuating the misconception that mathematics can only be mastered 

by those who are innately talented (Meierdirk & Fleischer, 2022). Lastly, there is the issue of gender and racial 

stereotypes, where women and minority groups occupy lower positions than men, especially whites (Moore, 

2018). This reinforces the myth that women are less intelligent than men in STEM fields, particularly in 

mathematics (Xie et al., 2022). As a result, women are considered unfit to have a career in STEM, so they 

generally have a negative self-concept and anxiety about mathematics lessons (Seo et al., 2019). 

Table 4. Factors Inhibiting the Growth of a Mathematical Mindset 

Factors Description Articles Total 

Math anxiety 

Mathematics anxiety makes students 

believe that they are not talented in 

mathematics. 

(Gonzalez-DeHass et al., 

2023) 
1 

Math anxiety is more common in women 

than in men and has an impact on their 

career interests. 

(Huang et al., 2019; Orbach, 

2022; Samuel et al., 2022) 
3 

Math anxiety hinders students' growth in 

their math mindset. 

(Samuel et al., 2022; Samuel 

& Warner, 2021) 
2 

Parents’ belief 

Parents' beliefs about their children have a 

significant impact on the motivation and 

academic performance of elementary 

school students in mathematics. 

(Kim et al., 2021; S. H. Lee et 

al., 2021) 
2 

Belief about 

innate talent 

The belief that mathematical abilities are 

innate and hard to change. 

(Chestnut et al., 2018; Heyder 

et al., 2020, 2021; Latterell, 

2022; J. Lee et al., 2022; Mills 

& Mills, 2018; S. Song, 2022) 

7 

Intrusive 

parent support 

Parents who intrusively assist their children 

may also be implying to their kids that they 

lack competence, particularly if they think 

intellect is innate. 

(H. J. Lee et al., 2022; Park et 

al., 2023) 
2 

Parents’ 

income 

Students whose parents have low incomes 

tend to have a fixed mindset. 
(Xie et al., 2022) 1 

Sosioeconomic 

Math achievement is favorably correlated 

with a growth mindset, but this 

relationship is merely up for pupils from 

upper socioeconomic backgrounds. 

(Carroll et al., 2023; Kaya et 

al., 2023; Kismiantini et al., 

2021; Wang et al., 2021; Xie et 

al., 2022) 

5 

Intrusive 

homework 

The harmful consequences of unwanted 

support on academic work may be 

worsened by a belief that intellectual 

aptitude cannot be altered. 

(Park et al., 2023) 1 

Teacher 

Teachers with insufficient knowledge 

sometimes experience math anxiety and 

lack confidence in teaching mathematics. 

(Massey & Muhammad, 

2023; Ramirez et al., 2018) 
2 

Gender and 

Stereotype 

Women tend to be considered less good at 

mathematics than men. 

(Carroll et al., 2023; Chestnut 

et al., 2018; Heyder et al., 

2021; H. J. Lee et al., 2022; J. 

7 
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Lee et al., 2022; Levine & 

Pantoja, 2021; Xie et al., 2022) 

There is gender inequality that limits 

women's participation, performance, and 

behavior. 

(J. Lee et al., 2021; Seo et al., 

2019; York et al., 2021) 

3 

Women tend to have lower expectations 

and report lower self-proficiency than men. 

(Ershova et al., 2021) 1 

Children from ethnic minorities are viewed 

as weak in intelligence. 

(Chestnut et al., 2018) 1 

Female adolescents had a more negative 

math self-concept than male adolescents 

among Whites and Latinxs, but not among 

Blacks and Asians. High school math 

proficiency has little bearing on the STEM 

job prospects of Latina and Black youth. 

(Seo et al., 2019) 1 

Gender variations in math proficiency and 

STEM job ambitions exist; lower levels of 

STEM motivation among women compared 

to men may impede such accomplishments. 

(Degol et al., 2018) 1 

RQ3: How to Develop a Mathematical Mindset 

RQ3 discusses what can be done to overcome the obstacles. The most important factor in efforts to foster 

a growth mindset in math is the family, which can consist of parents and siblings (Lin & Muenks, 2023; Mayer 

et al., 2023). Parents can help change stereotypes that commonly apply in society by instilling the belief that 

every child can develop any level of intelligence. 

Apart from families, several articles also emphasize the importance of government policies in 

encouraging education stakeholders to foster a growth mindset culture (Kismiantini et al., 2021). Universities 

with researchers and lecturers also have a role in introducing the benefits of a growth mindset among students 

(Kismiantini et al., 2021; O’Keefe et al., 2023). As part of society, students are agents of change who can 

convince parents that their children's future can still be fought for. 

Supervisors of preservice teachers also play an important role in fostering teachers' self-confidence and 

reducing math anxiety before they begin teaching. The majority of student teachers find teacher training to be 

challenging; therefore, teachers need to adopt a growth mindset (Meierdirk & Fleischer, 2022). As shown in 

Table 5, many articles outline strategies that teachers can employ to promote students' growth in a math 

mindset. Shen et al. (2016) emphasized the importance of educators understanding their students' difficulties. 

It is not a matter of genius or not, but how parents and educators understand students' difficulties, so that 

solutions can be found to handle them. 

Table 5. Things that Can Be Done to Develop a Mathematical Mindset 

Aspects Description Articles Total 

Parent/ 

family 

Parents can increase children's self-confidence and 

growth in a math mindset, and can reduce gender and 

racial stereotypes through their language and behavior. 

(Chestnut et al., 2018; 

Kim et al., 2021; H. J. 

Lee et al., 2022; J. Lee 

et al., 2021, 2022; 

Levine & Pantoja, 

2021) 

6 
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Parents and teachers can guide students in developing 

the proper perspective regarding mistakes and failure. 
(Su et al., 2021) 1 

Government 

policy 

The government should adopt two policies: offering a 

large-scale intervention to increase and sustain a growth 

mentality among students, and designing a curriculum 

that incorporates a growth mindset as part of teaching 

mathematics. 

(Kismiantini et al., 

2021) 
1 

College 

The campus can design and implement curricula, 

policies, and activities that help students develop their 

mindset and skills. 

(Kismiantini et al., 

2021; O’Keefe et al., 

2023) 

2 

Supervisory 

instructors 

Supervisors can provide feedback and direction that can 

develop the preservice teacher mindset. 
(Lutovac et al., 2023) 1 

Training 

Growth mindset training helps female students 

overcome gender stereotypes and shift their mindset 

from a fixed to a growth-oriented one. When they have a 

growth mindset, their math skills improve rapidly. 

(S. Song, 2022) 1 

Teachers’ 

strategies 

Teachers can approach students in a way that motivates 

them to learn, fosters a growth mindset, and promotes 

academic grit, which can enhance their academic 

achievement. 

(Kaya & Karakoc, 

2022; J. Lee et al., 

2022; Shoshani, 2021; 

Yu et al., 2022) 

4 

Teachers can provide mathematics learning experiences 

with a mindfulness and growth-oriented mathematical 

mindset intervention for each racial and gender group to 

foster mindsets and beliefs in students' abilities. 

(Boaler et al., 2021; 

Chestnut et al., 2018; 

Samuel & Warner, 

2021; Seo et al., 2019) 

4 

The school or campus can administer diagnostic tests to 

students, providing early information about their 

abilities. In this way, students can be handled and 

approached regarding their academic achievements. 

(Orbach, 2022) 1 

The need for early involvement, as well as overcoming 

children's attitudes and gender stereotypes regarding 

mathematical thinking patterns, is an effort to increase 

children's motivation and mathematics achievement. 

(J. Lee et al., 2021) 1 

Teachers purposefully prepare for faults to occur so that 

they can be discussed and worked on. 

(Francome & Hewitt, 

2020; Galanti & 

Miller, 2021) 

2 

To reduce gender stereotypes in mathematics, teachers 

should show an illustrated slide show of the lives and 

accomplishments of successful women from various 

walks of life and races.  

(Rule et al., 2019) 1 

Educators can design learning experiences that open up 

the broadest possible opportunities for students to 

actively build engagement and performance, and 

develop their math mindset. 

(Bettinger et al., 2018; 

Boaler et al., 2018; 

Chang & Wu, 2022; 

Choi & Walters, 

2018) 

4 

Effective teaching strategies in the classroom can help 

students develop a love for mathematics. 
(Boaler et al., 2022; 

Im & Park, 2023; 
4 
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Mrutu et al., 2022; 

Ramirez et al., 2018) 

It is feasible to enhance the motivation of mathematical 

learners by making minor adjustments to the 

presentation of mathematical problems. 

(Daly et al., 2019) 1 

Formative feedback provided through e-learning 

platforms can be used to enhance students' growth 

mindset, particularly among female students. 

(Ershova et al., 2021) 1 

DISCUSSION 

Although this article provides an overview of various internal and external factors influencing the 

development of a growth mindset in mathematics learning, several limitations need to be acknowledged. First, 

most of the references cited are based on studies conducted in Western countries, particularly the United 

States. Therefore, generalizing these findings to other cultural and educational contexts, such as those in 

Indonesia, should be done with caution.  

Second, the literature reviewed in this discussion tends to be descriptive and does not fully explore the 

complex interactions between multiple factors, such as the simultaneous influence of gender, socioeconomic 

status, and longitudinal learning experiences in mathematics (Safitri et al., 2025; Safitri, Lestarani, et al., 2024; 

Safitri, Rosnawati, et al., 2024). While the role of families, teachers, and peers is emphasized, the text lacks an 

in-depth discussion of systemic or collaborative interventions among these stakeholders. Moreover, contextual 

factors such as national curricula, standardized testing pressures, and local education policies are not 

extensively addressed, even though they may significantly impact the effectiveness of growth mindset 

development in schools(Safitri, 2024a, 2024b). 

Ultimately, this discussion primarily relies on theoretical perspectives and secondary sources, without 

incorporating primary empirical data to substantiate the arguments presented. Therefore, further research 

using both qualitative and quantitative approaches in local contexts is necessary to gain a deeper 

understanding of the dynamics of mathematical mindset among students and educators across different 

educational levels. 

CONCLUSION 

Based on the results of the literature analysis related to the mathematical mindset, myths such as the 

notion that mathematics is a male-dominated subject perpetuate stereotypes that discriminate against several 

races and genders. Apart from that, based on research into several references, it is known that mathematical 

genius is not inherited but rather the result of continuous study and practice. Internal and external factors 

influence the mathematical mindset. Internal factors that influence a person's mathematical mindset include 

beliefs, metacognitive abilities, willingness, resilience in the face of problems, and how mistakes and criticism 

are responded to. Meanwhile, external factors consist of parents, math teachers, supervisors of preservice math 

teachers, and friends. 

Meanwhile, several things hinder the development of a person's mathematical mindset, including math 

anxiety, parents' beliefs in myths, economic status, teacher abilities, and stereotypes related to gender and 

race. Ultimately, developing a mathematical mindset can be facilitated through parental involvement, 

government policies, and effective teaching strategies. Parents and family are the most important factors that 

can eliminate and break the myth stereotypes about gender and race related to mathematics and academic 

achievement. Parents need to instill optimism in every child, regardless of their gender, racial background, or 

socioeconomic status. When parents succeed in instilling the mindset that anyone can have a promising future, 

children will have the motivation and self-confidence to face wrong judgments about them. Parents can help 

children reduce math anxiety and low self-concept.  
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Finally, math teachers also need to understand that every student has the potential to master 

mathematics. Therefore, teachers need to think creatively in solving the problems they and their students face. 

Many activities in class can foster the development of a growth mindset in math among students, such as 

learning through play, project-based math learning, and discussing math problems with peers. Teachers also 

gradually introduce the importance of the learning process, rather than just focusing on achieving good 

grades. Teachers can also learn together with students how to praise and provide feedback effectively. 

Therefore, further research is necessary to investigate the impact of a mathematical mindset on academic 

achievement. Longitudinal research on mathematical mindset and the factors that influence it can provide 

valuable knowledge and insight for parents, teachers, and policymakers. 
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