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Embracing a growth mindset is essential to students’ academic improvement. This manuscript aims to better understand the existing literature on the role and effects of the growth mindset in mathematics teaching and learning. It provides an updated perspective on the research regarding the growth mindset in mathematics education. The dataset comprises 85 journal articles published from 2012 to 2022 retrieved from the Web of Science (WOS) and Scopus databases. The current study applies a methodology based on bibliometric analysis techniques. The analysis reveals and corroborates several patterns from the research trends, journals, countries, and authors that have significant impacts on the research field. The findings show that USA, UK, and Norway are the most productive countries in publishing research on the topic. Moreover, the results of the thematic analysis indicate that the topics discussed among most of the articles in the dataset include engagement, implementation, persistence, children, fluid intelligence, and skills. The longitudinal trends in research themes based on study keywords illustrate an evolution in the research from the concept of mindsets to implicit theories on the growth mindset alongside academic achievement. Lastly, this study also provides an overview of the conceptual structure underlying studies on the growth mindset, which offers valuable insights into potential research topics for academics and practitioners seeking to explore the growth mindset in the future.
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Introduction

Entering the early 21st century, we have witnessed lots of changes and evolvements. Amid globalization, the growth of information and communication technology (ICT), and knowledge sharing, the content of education is changing (Trilling and Fadel, 2009; Voogt and Roblin, 2012). To cope with our ever-changing society, education should equip students with essential skills to enable them to thrive and succeed in their future. In 2018, the Organisation for Economic Co-operation and Development [OECD] (2018) proposed the Learning Compass 2030 framework, emphasizing the importance of critical thinking, meta-cognitive skills, learning-to-learn skills, and the ability to learn attitudes and values.

In education, students’ mindset strongly influences their learning performance (Dweck, 2017a). A student’s mindset refers to the attitudes, beliefs, and expectations they have about a course or subject (Chew, 2014; Dweck, 2017b). These types of mindsets can be a boon or a barrier to learning. Students with a fixed mindset tend to believe intelligence is fixed, and that they are born with a particular set of skills and cannot change them (Dweck, 2006). Children with a fixed mindset are concerned with how they will be judged, and they want to make sure they succeed (Dweck, 2017b). In contrast, students with a growth mindset see intellectual ability as a malleable trait that could be cultivated and enhanced through personal effort and guidance (Dweck, 2015). They are concerned with improving. For these children, success is about stretching themselves (Dweck, 2017b). These students are more likely to embrace intellectual challenges as opportunities to learn and grow, and to be more resilient in the face of setbacks (Yeager and Dweck, 2020). The National Council of Teachers of Mathematics (2014) reported that “believing in, and acting on, growth mindsets versus fixed mindsets can make an enormous difference in what students accomplish” (p. 64). When it comes to mathematics learning, mindset is of particular importance. Students with mathematical problem-solving and critical thinking skills are among the strongest performers with a growth mindset in overall mathematical achievement (Organisation for Economic Co-operation and Development [OECD], 2013). To nurture a growth mindset for students, we should also examine teachers. Studies have revealed that teacher mindsets can influence students’ mindset and directly affect their achievement (Ostroff, 2016; Ronkainen et al., 2019). Kamins and Dweck (1999) observed that when teachers believed in their students’ ability in achieving success, the students could stretch their limits and exceed expectations. However, in this research area, many empirical studies have focused on students, and more research needs to be conducted on how to develop a growth mindset in teachers (Guidera, 2014).

Although positive correlations or influences have been found between students’ growth mindset and their performance (Dweck, 2017a), to what extent and in what kinds of learning areas these effects hold are unclear. A more holistic analysis of specific empirical studies is required. Notably, most studies lack a comprehensive understanding of the entire growth mindset in mathematics education. For example, whether a growth mindset approach exists for other learning and teaching topics in mathematics education remains unanswered. Furthermore, to the best of our knowledge, no previous efforts have been made to conduct a bibliometric review of the literature in this field, a widely used mathematical and statistical tool for quantitative research (Pritchard, 1969; Chen et al., 2018). Thus, this article aims to fill this gap by systematically reviewing the literature with the bibliometric method, and to summarize current literature findings. We examine empirical studies on the growth mindset in mathematics education over the last 10 years and provide a more detailed picture of latent topics, development trends, collaborative organizations, and annual topic distributions. This study also further discusses the representative research work and also suggests a possible pathway for future research.

The current review investigates the following research questions:


(1)Which countries/regions were major contributors to growth mindset research in the last decade?

(2)What were the primary research topics for the growth mindset in mathematics education and their significance to our society (i.e., students, teachers, school, broader society)?

(3)How did research topics evolve through the years?

(4)What could be the possible research directions in the future?





Literature review

To better understand the development of the growth mindset in mathematics education, we first briefly introduce some key concepts in growth mindset research. This section analyzes three aspects, including the definition of the growth mindset, interventions for the growth mindset, and the growth mindset in mathematics education, to review and describe state-of-the-art research in mathematics education.


Definition of the growth mindset

Mindset can be understood as the influence of past thinking on current thinking. It is a collection of beliefs related to continual learning and the malleability of intelligence (Dweck, 2006). Mindset could be classified into two types: the fixed mindset and the growth mindset (Dweck et al., 1995; Dweck, 2006). A person with a fixed mindset believes that intelligence is a stable, unchangeable trait. Conversely, a person with a growth mindset believes that intelligent skills could be cultivated and developed through effort.

Previous studies have interpreted the effect of different mindsets on student learning and teachers’ teaching, especially when they struggled with problems or failure. Students with a fixed mindset tend to avoid challenges, quit when they encounter challenges, and ultimately achieve less academic success (Dweck, 2006; Smiley et al., 2016). Conversely, when students learn with a growth mindset, they can improve with effort and guidance. They are more willing to accept challenging work and persevere through obstacles by exploring new tactics or increasing their efforts. Those students realize and appreciate the importance of trial and error, where they can learn from mistakes and alter their tactics (Dweck, 2006; Boaler, 2015). A mindset might change with different contexts and over time. Teachers’ understanding and explanation of mindset theory could help students change their mindset toward learning mathematics and promote their positive beliefs and attitudes toward the subject (Boaler, 2015).



Interventions for promoting the growth mindset

Replicated studies (Sisk et al., 2018; Yeager et al., 2019) show that mindset treatments have a positive impact on student learning achievements. Hence, changing students’ mindset from a fixed type to a growth type becomes crucial. Yeager and Dweck (2020) identified instructional interventions that assist struggling students in tracking their progress. By adopting a specific program or a series of steps to target an academic need, these interventions were expected to help kids with learning troubles in subjects such as mathematics. Moreover, Yeager and Dweck (2020) proposed that any intervention should describe actionable steps for developing a growth mindset. For instance, individuals can train their brains by attempting challenging schoolwork. They may also benefit from hearing about notable people or colleagues with a development mindset. Nevertheless, interventions should not be passive actions; they should require individual reflection. For instance, as part of an intervention program, students may compose a brief essay about how they have developed their abilities through challenges and how they want to adopt a growth mindset in their future endeavors. Students may also compose a letter or write what they would communicate to their peers; this exercise can determine which students have a fixed mindset. Ultimately, interventions should not merely highlight the effort but also show that learning abilities have the potential for improvement. This does not mean that learning abilities can be readily altered or considerably modified, but that the potential for change exists (Yeager and Dweck, 2020). Vongkulluksn et al. (2021) mentioned that the learning process should be highlighted rather than the results of learning. Students should learn to acquire and generalize strategies and resources that they could apply in future work. Teachers could play their part in helping students to go through failure or setbacks and appreciate them as part of the learning process. Failure would offer crucial feedback on improvements and help build knowledge (Dweck, 2017a). Feedback is vital and should be matched with the learning objectives that students are aiming to achieve.



The growth mindset in mathematics education

Having a growth mindset would help students understand that they could improve their mathematical abilities with effort. Holding a growth mindset in mathematics learning meant that students could leverage a particular thinking procedure to solve mathematical problems and were willing to attempt the task various times despite setbacks. This kind of mindset would gradually transform into a habitual response (Dweck, 2008). Solving problems multiple times through trial and error cultivated a growth mindset, which helped students learn mathematics and strengthened their belief in the possibility of growth in their intelligence (Dweck, 2015). Students with a growth mindset believed that the more they learnt, ranging from mathematical principles to calculation methods, the better their mathematical thinking skills, driving a virtuous cycle in their continuous learning (Ng, 2018). They understood that their objectives in learning mathematics were to think, understand, and grow. However, when students treated mathematical problems as just a series of short questions, they could not appreciate their own cognitive development in small steps and the wider applications of learning mathematics (Boaler, 2015). They perceived that there were only fixed methods for solving particular mathematical problems.

Several studies on students’ mathematics learning attitudes considered the students’ mindset to be an important factor in developing their problem-solving skills. The present study addresses the growth mindset in mathematics learning. The growth mindset in mathematics learning refers to how an individual thinks while learning mathematics, reflecting their number sense, logical thinking ability, judgment ability, and speculative ability (Hakim and Nurlaelah, 2018). A growth mindset highlighting the learning process was significant for developing students’ problem-solving skill, and beneficial to their continuous pursuit of learning (Dweck, 2006; Boaler, 2015). People with a growth mindset in mathematics learning believed that their mathematical abilities could be developed through learning and training, and their intelligence was malleable rather than fixed.

Turning to other studies, Daly et al. (2019) proposed that students’ mindsets could produce either positive or negative effects on their mathematics learning. The positive effects included students building certain mathematical thinking patterns which could be applied to solving new problems. Therefore, when conditions remained unchanged, the existing thinking patterns could help students quickly process the numbers and formulas, and then associate and mobilize their learned knowledge and skills to quickly respond to the environment. A positive effect enabled people to quickly extract familiar information from the original cognitive structure and choose the correct direction of thinking, thus contributing to the development of new knowledge. In Eichhorn’s (2016) study on Indian primary students’ number sense, it was found that, to some extent, the students’ negative mindset will limit the divergence of their thinking, making it difficult for them to think flexibly in new environments, leading them to be easily influenced by their old thinking. In this sense, a growth mindset should be even more crucial for helping students change their current way of thinking.

Lastly, the growth mindset also has important implications for the development of subjective task values, including intrinsic value, utility value, and attainment value. The growth mindset places greater emphasis on mastery-oriented or learning goals, while the fixed mindset prefers to endorse performance goals (Blackwell et al., 2007; Burnette et al., 2013). Learning goals emphasize the importance of improving individual ability and expanding skill sets. In contrast, performance goals emphasize the importance of demonstrating a high ability (performance approach) and avoiding the external perception of low ability (performance-avoidance) (Elliot and Harackiewicz, 1996). When facing a challenging task, individuals with fixed mindsets would worry about their own incompetency in performing the task, which in turn undermines their intrinsic interest or enjoyment during the process (Dweck, 2008; Stipek and Gralinski, 1996). To conclude, the growth mindset is crucial to mathematics education as it helps students learn and teachers teach. Learning with the growth mindset in mathematics reflects an active learning method for acquiring mathematical knowledge, where the students position themselves to make sense of what they learn.

Therefore, this bibliometric study attempted to systematically review how the growth mindset in mathematics education has developed in recent decades so as to refresh our understanding of the gist of the literature and identify future research directions. A total of 85 studies were examined in this study. The latent topics, representative research work, development trends, collaborative organizations, and annual topic distributions will be discussed in detail.




Methodology

Statistical bibliography is useful in revealing the development of a discipline (Pritchard, 1969). Bibliometrics uses quantitative analysis and statistics to describe pattern relationships within the research topic (Hawkins, 1981; Chen et al., 2018). Bibliometric techniques can identify current research areas and provide a roadmap for further research (Luo et al., 2022). To assess and analyze the journal impact factors of articles, the current study also processed the qualitative data in the literature. The Web of Science (WOS) and Scopus databases were used. The WOS is a broader platform for scientific information, while Scopus is a comprehensive bibliographic database that provides article abstracts and citations of peer-reviewed scientific literature. Combining the two databases is significantly beneficial for reviewing the literature (Echchakoui, 2020).



Data collection

Data were collected from articles published from 2006 to 2022 retrieved from the WOS and Scopus databases. The search strings “growth mindset in math” and “growth mindset in mathematics education” were used to screen titles, abstracts, keywords, and citations to ensure relevance. After removing duplicates, the final sample comprised 85 journals and articles published from 2012 to 2022. Bibliometric analysis was conducted using techniques available in the software RStudio. The analysis reveals and corroborates several patterns in the research trends, journals, countries, and authors that have significantly impacted research on the growth mindset in mathematics education. The present dataset thus provides an updated perspective on research regarding the growth mindset in mathematics education. Figure 1 illustrates the process of data collection.
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FIGURE 1
Process of data collection.




Data analysis

The data search in the WOS and Scopus identified 85 articles relevant to the three research questions of this study. First, to determine trends in growth mindset research (RQ1), the number of articles published for each year between 2012 and 2022 was tallied and fitted on a curve. Next, the bibliometric analysis identified themes and networks among the major contributors to growth mindset research (RQ2), enabling the analysis and visualization of collaborations between researchers, as well as relationships between prolific countries/regions and institutions. Lastly, the topics of the 85 articles (RQ3) were extracted from their abstracts using the biblioshiny package for the R programming language (Chen et al., 2020). Structural topic modeling then enabled us to incorporate information into our model and understand how articles addressing the same topic may use different word choices in their discussions of the topic.



Results

Our search strings provided the flexibility for capturing various terms used to refer to the growth mindset in mathematics; however, they also yielded irrelevant search outcomes (e.g., research about STEM education) that had to be filtered out from the final sample. Figure 2 presents the results of our analysis; the table on the left displays key statistics in terms of article and citation counts, countries/regions of origin, and topics identified. The line graph in the middle illustrates the annual count for relevant articles on growth mindset research. It shows that significantly fewer articles related to the growth mindset in mathematics education had been published before 2012; from that year on, academic interest increased as the research topic evolved. Our findings also reveal that the USA, the UK, and Norway were the most productive countries in generating research on the growth mindset in mathematics education (see Figure 3). Based on the results of the analyses of themes and keywords, our findings uncover more detail about how to describe the growth mindset in mathematics education. In sum, our findings provide a representative overview of the growth mindset studies in mathematics education, offering valuable research insights for academics and practitioners looking to explore the growth mindset in the future.
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FIGURE 2
Summary statistics (left), trends in the article (middle), and citation (right) counts.
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FIGURE 3
Three-field plot for countries of publications, keywords in abstracts, and authors.



Basic summary statistics

Bibliometric indicators were employed to summarize the dataset. The present bibliographic collection includes 85 articles from 2012 to 2022. The majority were journaled articles, early access publications, and conference papers, with only one review paper in the dataset. Regarding the sources for the articles, the table in Figure 2 shows that 58 periodicals and books were represented. The table also shows that the annual growth rate for the number of articles was 29.24%, with 313 authors represented in the given time span. Turning to the keyword data, the number of author keywords (DE) was 273 words, while the number for the Keywords Plus indicator (ID) was 339. The larger number for ID compared to DE was expected because the former is a more broadly descriptive metric. Lastly, the average number of co-authors per document was 4.19, and the proportion of international co-authorships was 20%.

The line graph in the middle of Figure 2 depicts the relationship between article publications and year, which illustrates a rising trend. The year 2021 was the year with the most articles published, numbering 23. A similar rising trend is observed for the annual citation count illustrated in the line graph on the right, with 2019 having the highest number of average citations.



Factors relevant to country of origin

To better understand the relationships between the country of origin of the documents, the keywords included in their abstracts, and their authors, we created the three-field plot (a type of Sankey diagram) illustrated in Figure 3. The plot indicates the relationships between the top countries and keywords identified among the datasets. The left column ranks the top 10 countries in published articles, namely, the USA, France, the UK, China, Norway, Korea, Germany, Italy, Finland, and Australia. The middle yellow column ranks the top 14 keywords, namely, “growth mindset,” “mindset,” “motivation,” “academic achievement,” “anxiety,” “implicit theories,” “implicit theories of intelligence,” “STEM,” “mathematics,” “mindsets,” “adolescence,” “stereotype threat,” “mathematics achievement,” and “grit.” Lastly, the right column ranks the top authors according to the number of published articles they have.

The plot shows that articles from Finland and Australia included “motivation” as a keyword, while articles from Korea, China, and Norway included “growth mindset” as a keyword. Articles from the USA targeted the broadest set of keywords, covering 9 out of 14 terms. Finally, the top authors represented in the plot include Murphy, H. Lee, Fink, J. Lee, Canning, Bong, Duckworth, and Frey.

Figure 4 illustrates the distribution of multi-country publications (M) and single-country publications (SCPs) in the dataset by country; MCPs refer to articles with at least one co-author representing a different country than that of the corresponding author. The bar chart shows that the top four countries represented in MCPs are China, Norway, USA, and Germany, while the top four countries represented in SCPs are USA, UK, Korea, and Italy.
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FIGURE 4
Multi-country (MCPs) and single-country (SCPs) publications by country.


Figure 5 illustrates the top 10 most prolific institutions publishing articles on growth mindset research in mathematics from 2012 to 2020, of which 9 are in the US and 1 is in Korea. The top three institutions are Stanford University, Stanford Graduate School of Education, and Korea University.
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FIGURE 5
Top 10 most prolific institutions.




Sources and authors

In Figure 6, the frequency plot on the left shows the cumulative occurrences of the top five publication sources represented in the dataset. Occurrences generally increased between 2012 and 2022, with individual sources displaying different degrees of fluctuation. The most impactful source was the annual conference proceedings for the American Society for Engineering Education (ASEE Annu. Conf. Expo.), followed by four journals including British Journal of Educational Psychology (Br. J. Educ. Psychol.), Frontiers in Psychology (Front. Psychol.), International Journal of STEM Education (Int. J. STEM Educ.), and Journal of Youth and Adolescence (J. Youth Adolesc.). The frequency plot offers one indicator for the impact of the sources over time by illustrating periods of increase and plateauing. For instance, the number of documents published in Front. Psychol. and J. Youth Adolesc. remained at two during the years 2016–2020 and 2019–2021, respectively. Similarly, the number for Br. J. Educ. Psychol. stagnated at only one document during the years 2016–2020.
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FIGURE 6
Relationships between authors, publication sources, and h-index.


Another indicator for discovering the impact of sources is the h-index (Hirsch index), which measures the number of published articles (h) by an author or journal that have been cited at least h times (Aria and Cuccurullo, 2017). The table in the middle of Figure 6 shows ASEE Annu. Conf. Expo. and Int. J. STEM Educ. to be the top two sources, each with an h-index of 3. Notably, the two journals with an h-index of 1—Chemistry Education Research and Practice and Journal of Educational Psychology—include articles published by the top three most impactful authors by h-index listed in the graph on the right of Figure 6, namely, Murry (6), Canning (3), and Yeager (3).



Keyword and topic distributions

Among the different groups of significant terms related to publications, keywords indicate essential concepts found in the abstract and main text of articles while also functioning as search terms that help readers easily find key themes, providing more information to guide data searches. Words included in an abstract provide an overview of the content of the manuscript and a guide to its essential written components, capturing the core of an article. Lastly, the titles themselves convey the principal topics of studies and highlight the significance of their findings to attract readers (Chen et al., 2018). Consequently, identifying author keywords, associated phrases, and important terms in titles and abstracts is essential for understanding the essence of a group of articles.

Figure 7 illustrates word clouds generated using the bibliometric package in RStudio, with larger-sized words representing terms that appeared more often across articles. In the author keyword cloud, the top words are “mathematics,” “motivation,” “mindset,” “STEM,” and “implicit theories.” Additional important terms in the “Keywords Plus” cloud include “stereotype threat,” “intelligence,” “achievement,” “students,” “beliefs,” “performance,” and “science.” Lastly, other important terms found in the title and abstract word clouds include “growth”, “intervention”, “learning”, and “math”. The thematic connections among these words may represent latent trends in research on the growth mindset (Figure 3).
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FIGURE 7
Clockwise from (top left): word clouds representing author keywords, “Keywords Plus” phrases, words in abstracts, and words in titles.


While word clouds are effective in visualizing keywords, they are insufficient for understanding the connection between these important terms and the topics they address. Figure 8 presents a conceptual map that attempts to depict the connections between concepts and ideas using multidimensional scaling (MDS). In the map, words that have similar distributions along the two dimensions appear closer together (Aria and Cuccurullo, 2017). This map depicts the average position of all column profiles. The distributions of keywords on the map illustrate the two core topics of mathematics and education, with keyword clusters related to the topics falling within the respective polygons that represent them, namely, pink for mathematics and blue for education. The size of the polygons and the number of keyword points within them show that mathematics is the more broadly addressed topic, including 53 keywords such as “mindset conception,” “impact,” “test performance,” “growth mindset,” and “ability.” Conversely, the blue triangle representing education only includes six keywords: “education,” “professional aspects,” “students,” “engineering education,” “teaching,” and “technology”.
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FIGURE 8
The conceptual structure of factor analysis.


To further understand the themes addressed by the topics and keywords included in the articles, mixed methods thematic network analysis can be conducted to clarify the relationships between concepts and terms. It has been discovered that a single broad overarching thread deriving from a growth mindset connects further to the keyword, thereby establishing a thematic link between the nature of the study where the research is being carried out. Figure 9 presents a bubble chart generated to visualize the various themes addressed by the articles. The distances of thematic network bubbles from the central axes are functions of their relevance to growth mindset research in mathematics education and their degree of development. The chart shows that thematic networks are distributed across all four quadrants. Highly developed and isolated themes in the upper-left quadrant include engagement, implementation, persistence, children, fluid intelligence, and skills. Declining themes in the lower-left quadrant include computers, individual differences, and technology, while emerging themes in the same quadrant include adolescents, stereotype threats, and academic achievement. Lastly, the basic transversal themes in the lower-right quadrant include education, teaching, and entrepreneurship education. Only a few thematic bubbles straddle two quadrants, such as engineering education, professional aspects, and underrepresented minorities in the bottom quadrants. This indicates that there are still a few topic contents related to the growth mindset.
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FIGURE 9
Bubble chart mapping thematic networks.


In the graph showing the distribution and development of research topics over time, a shift over the ten years can be noticed (see Figure 10). While topics in a given research field may have something in common, they can also branch out into other areas of study. Building on the resurgent interest in mapping scientific paradigms (e.g., using a flow structure), Figure 10 presents a flow diagram indicating the longitudinal evolution of research themes included in the dataset. The left side lists the top keywords in growth mindset research during 2012–2020, namely, “children,” “implicit theories,” “students,” and “science.” The right side lists the top keywords for 2021–2022, namely, “performance,” “implicit theories,” “stereotype threat,” “achievement goals,” “individual differences,” and “anxiety.” The flows that connect the two lists of keywords illustrate an evolution in the research from the concept of mindsets to implicit theories with the growth mindset alongside academic achievement. Notably, “implicit theories” has branched out into “individual differences” and “anxiety”, while “students” have fed back into “implicit theories.” This visualization of keyword trends offers more explicit details about the evolution of growth mindset research, specifically illustrating the merger of “implicit theories” and “students”.
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FIGURE 10
Flow diagram of longitudinal thematic evolution.





Discussion

This section discusses the results of our research and introduces the potential implications for future practice and research.


Growth mindset research in different countries

As regards the results of factors relevant to the country of origin (section “Factors relevant to country of origin”), they are used to visualize the structure, description, and monitoring of published research in a particular field (Garfield et al., 1964). Figure 3 depicts a three-field plot hosting the corresponding author’s country, the name of the authors, and keywords that define the central theme of the article. Figures 4, 5 refer to the institutions wherein the authors are either employed or are professionally associated to undertake the research in their respective field of study. They all unveil several factors relevant to growth mindset research in different countries by examining keywords, institutions, and sources. Describing and analyzing the topic of the growth mindset from an empirical perspective, we surveyed important bibliometric factors related to countries, sources, authors, and keywords. We also identified associations between the emergence of growth mindset research and several important keywords such as motivation, intelligence, and performance. Our findings indicate that the USA has the most articles discussing the growth mindset. The reason is that the concept originated in this country. Dweck (1999) made a very substantial contribution when she introduced the idea of a growth mindset in 1999. The definition has since been refined and added to. By 2015, Dweck proposed that competencies can be developed through dedication and hard work, and it is this perspective that creates the love of learning and the resilience that is essential to outstanding achievement (Dweck, 2015). Articles from the USA also targeted the broadest set of top keywords compared to articles from other countries. However, it is also noted that Korea, China, and Singapore have also made substantial contributions (see Figures 3, 4). This is an encouraging sign that not only Western but also Asian academics are gradually developing and investigating the growth mindset in their own educational systems. However, does the study conducted in each country have a unique interpretation of the development mindset? Are there any differences or special features in the development of a mathematical growth mindset across different regions? The answers to these questions deserve further deep exploration.

Considering the concept of the growth mindset, which originated in the USA, Western researchers have developed a deeper conceptual understanding of the topic and produced more research output than others. Understanding the influence of the growth mindset, particularly the intervention of changing the fixed mindset, is meaningful because it may be used in countries with diverse student populations, such as the USA—combatting stereotype threats successfully could have a significant impact on student achievement (Altbach, 2004). Around the world, nations are becoming more and more diverse and multicultural, and immigrants may enter nations via land, sea, and air. Regarding the complexity of cultural context for different students, a culture-specific growth mindset (e.g., Zeeb et al., 2020) deserves future research attention. Moreover, the focus on mathematics itself is a culturally transmitted body of knowledge (Stigler and Baranes, 1988). For instance, the system of Hindu–Arabic numerals that we typically use to represent numbers is applied in the majority of the world, particularly in schools, thus promoting a level of commonality across cultures in mathematical knowledge. Nonetheless, if we combine a growth mindset with different cultures of mathematics learning, does this concept show commonality? What will transpire? Will this be modified or accepted? At this point, it is worthwhile to investigate the applicability of growth mindset theory to other geographic regions, such as Asia, which requires further exploration that considers different cultural backgrounds and beliefs about mathematics learning. Nelson et al. (1993) emphasized the importance of culture in the classroom for the mental health of students living in multicultural neighborhoods. They gave examples of some mathematics topics, showing different approaches to these topics developed in different cultures. Students have a chance to appreciate that there are many different ways of arriving at the same answer. In this setting, the use of multiculturalism is important and necessary in this context in order to foster better self-development and intercultural understanding. Therefore, future research should consider more diverse cultural backgrounds and perceptions of growth mindsets in mathematics learning.



Growth mindset research in students’ learning

Our findings identified four groups of important terms in the dataset, namely, author keywords, “Keyword Plus” phrases, title words, and abstract words. Excluding search terms, the most frequent keywords were “motivation”, “STEM”, “implicit theories”, “intelligence”, “achievement”, “beliefs”, “anxiety”, and “intervention”. In conclusion, mathematical mindsets or implicit theories (“implicit theories”) include students’ self-concept and self-efficacy beliefs (“beliefs), as well as their attitude about failure, which includes math anxiety (“anxiety”), all of which determine their willingness to learn mathematics (Meece et al., 1990; Panaoura et al., 2009). Additionally, students’ mathematical beliefs are often cyclically related to their academic achievement (“achievement”); in turn, positive feedback on academic achievement provides students with positive motivation to learn (Ross et al., 2012). Therefore, students’ academic achievement (“achievement”) and motivation (“motivation”) are closely related to the growth mindset (Zhao et al., 2018). On the other hand, a growth mindset sees intelligence (“intelligence”) as a moldable trait that is not fixed and could be improved through effort and intervention (“intervention”) (Macnamara and Rupani, 2017; Zhu et al., 2019). Additionally, the theories and intervention methods related to mathematical beliefs could also be applied to other STEM-related (“STEM”) disciplines (Boaler et al., 2021).

When we examine each keyword thoroughly, it is not difficult to conclude that there are insufficient growth-mindset-related keywords. The available analysis is very simplistic, and no additional keywords interacted. Perhaps the lack of growth-mindset-related research publications is the reason for this study constraint. However, if we examine the field of mathematics education, it is widely considered that the addition of the growth mindset theory to future study will yield greater opportunities. Instead of just examining and comprehending this theory, we expect that in the future, the direction and content of the analysis will be clarified.

Moving on to focusing on the keywords and determining their commonality between the research areas, the conceptual structure map, as represented in Figure 8, provides a high-level overview of the keyword clusters analyzed from the bibliometric information. Two clusters were formed using multivariate correspondence analysis by determining their commonality. Surprisingly, segment topics that have gained traction are “academic self-concept”, “test-performance”, “lay theories”, and “expectancy-value theory”. It seems that researchers are attempting to explain and describe the growth mindset through various theories and students’ academic performance. Regarding the studies by Sarrasin et al. (2018) and Yeager et al. (2019), the growth mindset had positive effects on student motivation and academic performance. However, the findings of the keyword analysis in growth mindset revealed no topics related to specific subfields in mathematics, such as algebra, calculus, or geometry. Learning mathematics should help students acquire knowledge and skills in arithmetic, algebra, geometry, statistics, space, and structure logically and systematically (Vinner, 2002). As for the teaching of mathematics, different parts of mathematics may require different pedagogies to inspire students’ mathematical thinking. Hence, researchers may need to incorporate mathematical content in the field of growth mindset research in the future, to foster the growth mindset among students in mathematics learning. The previous literature review indicated that learning with a growth mindset could be considered a very promising approach for students in learning mathematics. However, in the results of the keyword analysis, we did not see any keywords related to students’ learning, such as classroom learning or classroom activity.

Another gap in the research of the analysis of the keywords was that it did not address the topic of teachers’ mindsets and parents’ mindsets. The influence of teachers and parents on students’ mathematics learning has been well-investigated in the literature. It seems necessary to investigate the impact of teachers’ mindsets or parents’ mindsets on students’ growth mindsets as well. Analysis in such research could be applied to the teacher’s mindset of their past learning experience and associated with teaching practices. For instance, if a teacher does not have a growth mindset in mathematics teaching and learning, can the teacher still teach mathematics effectively? Can a teacher’s mindset be changed when the teacher wants to change their students’ fixed mindset? What would be the differences between teachers with and without a growth mindset, when they aim to promote their students’ growth mindset? Few studies mentioned the relationship between the characteristics of mathematics teachers and their growth mindset (Shoshani, 2021). Those questions related to teachers are possible inquiries for further study.

To conclude, research associated with more keywords needs to be discussed, including comparative studies of mathematics learning at different grade levels, student learning habits, self-regulation, self-efficacy, mathematical thinking, and even teachers’ mindsets. In addition to considering the topic matter itself, researchers should also consider the learning experiences of students. The development of a growth mindset that enables learners to focus their attention is necessary for learners to raise their interest and motivation in mathematics learning; these strategies should be discussed in future research. Finally, in practical terms, future educators should investigate how to develop growth mindsets and skills progressively among their students, implementing their insights into teaching designs.



Growth mindset research in different themes

When facing the future challenges of a complex and uncertain world, school education is undergoing a competency-based curriculum reform (Organisation for Economic Co-operation and Development [OECD], 2018). Students who are best prepared for the future are change agents. They need a broad set of knowledge, skills, attitudes, and values in action, including broad and specialized knowledge, cognitive and meta-cognitive skills, social and emotional skills, and practical and physical skills. The use of this broader range of knowledge and skills will be mediated by attitudes and values (Organisation for Economic Co-operation and Development [OECD], 2018). To process and apply their knowledge and skills in unknown and evolving circumstances, mathematics can play a crucial role. Mathematics and its applications permeate lots of facets of contemporary life. However, mathematics, the significance of which we feel affects every area of our lives, is not sufficiently learned by many people for various reasons. This might be due to the methods and tactics for learning mathematics, and also may relate to students’ mathematics learning difficulty (MLD) (Von Aster and Shalev, 2007; Hartmann, 2013), or mathematics anxiety (Huang et al., 2019; Samuel and Warner, 2021). This may further explain why the thematic evolution in Figure 10 is trending toward concretization, from student themes to an emphasis on student anxiety and individual differences in mathematics learning, for example. However, if we further examine the thematic network, it is evident that various themes are involved, and their connections appear to be very scattered and macroscopic, such as gender and intelligence. Obviously, it is evident that those studies are still shallow (as in Figures 8, 9). Surprisingly, Figure 9 involves two variables: entrepreneurial education and technology. It can be concluded that even though the concept of the growth mindset is being investigated in depth, the related connections still need to be explored more actively. Such as how to use this concept of a growth mindset sufficiently to link technology to game-based learning in the classroom. Can entrepreneurial education contribute to the growth of students’ leadership capabilities? These associations are not seen in the figure, and these factors are not adequately studied in the mathematics discipline. No factors such as the growth mindset versus geometry or algebra were addressed in mathematics. Researchers are still regarding the discipline of mathematics as a whole, and lack consideration of different learning areas in mathematics, which may make a difference in the development of a mathematical mindset. Some specific questions can be further explored, such as how can growth mindsets can be used to facilitate student learning in the domain of numbers.




Conclusion

This review focused on research about the growth mindset in mathematics, drawing on article metadata from two different databases. Since researchers have begun exploring the growth mindset in mathematics education, an increasing trend in research outputs has been observed since 2012, with achievement and academic success becoming popular topics in education research. Given that no prior study has used quantitative analysis and statistics to investigate pattern relationships in the field of the growth mindset as a research topic, the current study adopted the bibliometric package in RStudio to analyze 85 studies published from 2012 to 2022, revealing notable trends and hidden relationships in growth mindset research.

The findings of this study address prevalent subject areas and find new networks of research topics for the growth mindset in mathematics education. They may help mathematics educators gain a deeper, more diverse understanding of current research on the theme, which can then help them design or explore possible effective strategies for the development of students’ growth mindset. However, we acknowledge that this review remains limited as it only analyzed limited journal articles published within the past decade. Different types of documents such as research reports or book chapters from more databases can be considered. Nevertheless, based on the results of this review, we make several recommendations for future practice and research. Our findings suggest that additional aspects should be considered in research on the growth mindset in mathematics teaching and learning, including mathematical knowledge, cultural differences, and learner characteristics. To sum up, this review contributes to the understanding of the primary topics in the research on the growth mindset in mathematics, the concept of the growth mindset, and possible directions for further research on the growth mindset in mathematics education.



Author contributions

XX, QZ, and JS: conceptualization, writing, review, and editing the manuscript. XX, YW, and QZ: methodology. XX and YW: formal analysis. XX and QZ: writing the manuscript. All authors have read and agreed to the published version of the manuscript.



Funding

This work was supported by the Seed Funding Grant, the Education University of Hong Kong under Project R4248; and partially supported by Hong Kong Research Grants Council under Grant ECS-28609121.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

Altbach, P. (2004). Higher education crosses borders: Can the United States remain the top destination for foreign students? Change Mag. High. Learn. 36, 18–25. doi: 10.1080/00091380409604964

Aria, M., and Cuccurullo, C. (2017). Bibliometrix: An R-tool for comprehensive science mapping analysis. J. Informetr. 11, 959–975. doi: 10.1016/j.joi.2017.08.007

Blackwell, L. S., Trzesniewski, K. H., and Dweck, C. S. (2007). Implicit theories of intelligence predict achievement across an adolescent transition: A longitudinal study and an intervention. Child Dev. 78, 246–263. doi: 10.1111/j.1467-8624.2007.00995.x

Boaler, J. (2015). Mathematical mindsets: Unleashing students’ potential through creative math, inspiring messages and innovative teaching. San Francisco, CA: Jossey-Bass.

Boaler, J., Dieckmann, J. A., LaMar, T., Leshin, M., Selbach-Allen, M., and Pérez-Núñez, G. (2021). The transformative impact of a mathematical mindset experience taught at scale. Front. Educ. 6:784393. doi: 10.3389/feduc.2021.784393

Burnette, J. L., O’boyle, E. H., VanEpps, E. M., Pollack, J. M., and Finkel, E. J. (2013). Mind-sets matter: A meta-analytic review of implicit theories and self-regulation. Psychol. Bull. 139, 655–701. doi: 10.1037/a0029531

Chen, C., Zhang, Z., and Jia, M. (2020). Effect of stretch goals on work–family conflict: Role of resource scarcity and employee paradox mindset. Chin. Manag. Stud. 14, 737–749. doi: 10.1108/CMS-06-2019-0240

Chen, X., Hao, J., Chen, J., Hua, S., and Hao, T. (2018). “A bibliometric analysis of the research status of the technology enhanced language learning,” in Lecture notes in computer science, Vol. 11284, eds T. Hao, W. Chen, H. Xie, W. Nadee, and R. Lau (Cham: Springer), doi: 10.1007/978-3-030-03580-8_18

Chew, S. L. (2014). “Helping students to get the most out of studying,” in Applying the science of learning in education: Infusing psychological science into the curriculum, eds V. A. Benassi, C. E. Overson, and C. M. Hakala (Washington, DC: Society for the Teaching of Psychology), 215–223.

Daly, I., Bourgaize, J., and Vernitski, A. (2019). Mathematical mindsets increase student motivation: Evidence from the EEG. Trends Neurosci. Educ. 15, 18–28. doi: 10.1016/j.tine.2019.02.005

Dweck, C. S. (2006). Mindset: The new psychology of success (Updated edition). Morrisville, NC: Lulu Press, Inc.

Dweck, C. S. (2008). Mindsets and math/science achievement. New York, NY: Carnegie Corporation of New York.

Dweck, C. S. (2015). Carol Dweck revisits the growth mindset. Educ. Week 35, 20–24.

Dweck, C. S. (2017a). From needs to goals and representations: Foundations for a unified theory of motivation, personality, and development. Psychol. Rev. 124, 689–719. doi: 10.1037/rev0000082

Dweck, C. S. (2017b). Mindset: Changing the way you think to fulfil your potential. New York, NY: Random House.

Dweck, C. S., Chiu, C. Y., and Hong, Y. Y. (1995). Implicit theories and their role in judgments and reactions: A word from two perspectives. Psychol. Inquiry 6, 267–285. doi: 10.1207/s15327965pli0604_1

Dweck, C. S. (1999). Self-theories: Their role in motivation, personality, and development. Philadelphia, PA: Psychology Press. doi: 10.4324/9781315783048

Echchakoui, S. (2020). Why and how to merge scopus and web of science during bibliometric analysis: The case of sales force literature from 1912 to 2019. J. Mark. Anal. 8, 165–184. doi: 10.1057/s41270-020-00081-9

Eichhorn, M. S. (2016). How can 5+ 6= 7? Exploring the use of a screening tool to investigate students’ mathematical thinking in class two in Kolkata, India. Asia Pac. J. Dev. Differ. 3, 254–286. doi: 10.3850/S2345734116000302

Elliot, A. J., and Harackiewicz, J. M. (1996). Approach and avoidance achievement goals and intrinsic motivation: A mediational analysis. J. Pers. Soc. Psychol. 70, 461–475. doi: 10.1037/0022-3514.70.3.461

Garfield, E., Sher, I. H., and Torpie, R. J. (1964). The use of citation data in writing the history of science. Philadelphia PA: Institute for Scientific Information Inc. doi: 10.21236/AD0466578

Guidera, I. A. (2014). Principals implementing growth mindset norms: Insights on school culture reform. Los Angeles, CA: University of California.

Hakim, L. L., and Nurlaelah, E. (2018). Mathematical mindsets: The abstraction in mathematical problem solving. J. Phys. Conf. Ser. 1132:012048. doi: 10.1088/1742-6596/1132/1/012048

Hartmann, G. M. (2013). The relationship between mindset and students with specific learning disabilities (Master Thesis). Arcata, CA: Humboldt State University.

Hawkins, D. (1981). Testing for equality of variance of correlated normal variables. Stat. Neerl. 35, 39–47. doi: 10.1111/j.1467-9574.1981.tb00709.x

Huang, X., Zhang, J., and Hudson, L. (2019). Impact of math self-efficacy, math anxiety, and growth mindset on math and science career interest for middle school students: The gender moderating effect. Eur. J. Psychol. Educ. 34, 621–640. doi: 10.1007/s10212-018-0403-z

Kamins, M. L., and Dweck, C. S. (1999). Person versus process praise and criticism: Implications for contingent self-worth and coping. Dev. Psychol. 35, 835–847. doi: 10.1037/0012-1649.35.3.835

Luo, F., Li, R. Y. M., Crabbe, M. J. C., and Pu, R. (2022). Economic development and construction safety research: A bibliometrics approach. Saf. Sci. 145:105519. doi: 10.1016/j.ssci.2021.105519

Macnamara, B. N., and Rupani, N. S. (2017). The relationship between intelligence and mindset. Intelligence 64, 52–59. doi: 10.1016/j.intell.2017.07.003

Meece, J. L., Wigfield, A., and Eccles, J. S. (1990). Predictors of math anxiety and its influence on young adolescents’ course enrollment intentions and performance in mathematics. J. Educ. Psychol. 82, 60–70. doi: 10.1037/0022-0663.82.1.60

National Council of Teachers of Mathematics (2014). Principles to actions: Ensuring mathematics success for all. Reston, VA: National Council of Teachers of Mathematics.

Nelson, D., Joseph, G. G., and Williams, J. (1993). Multicultural mathematics: Teaching mathematics from a global perspective. Oxford: Oxford University Press.

Ng, B. (2018). The neuroscience of growth mindset and intrinsic motivation. Brain Sci. 8:20. doi: 10.3390/brainsci8020020

Organisation for Economic Co-operation and Development [OECD] (2013). PISA 2012 assessment and analytical framework: Mathematics, reading, science, problem solving and financial literacy. Paris: PISA, OECD Publishing, doi: 10.1787/9789264190511-en

Organisation for Economic Co-Operation and Development [OECD] (2018). The future of education and skills: Education 2030. OECD education working papers. Available online at: http://www.oecd.org/education/2030/oecd-education-2030-position-paper.pdf

Ostroff, W. L. (2016). Cultivating curiosity in K-12 classrooms: How to promote and sustain deep learning. Alexandria, VA: Association for Supervision and Curriculum Development.

Panaoura, A., Gagatsis, A., Deliyianni, E., and Elia, I. (2009). The structure of students’ beliefs about the use of representations and their performance on the learning of fractions. Educ. Psychol. 29, 713–728. doi: 10.1080/01443410903229437

Pritchard, A. (1969). Statistical bibliography or bibliometrics. J. Doc. 25, 348–349.

Ronkainen, R., Kuusisto, E., and Tirri, K. (2019). Growth mindset in teaching: A case study of a finnish elementary school teacher. Int. J. Learn. Teach. Educ. Res. 18, 141–154. doi: 10.26803/ijlter.18.8.9

Ross, J. A., Scott, G., and Bruce, C. D. (2012). The gender confidence gap in fractions knowledge: Gender differences in student belief–achievement relationships. Sch. Sci. Math. 112, 278–288. doi: 10.1111/j.1949-8594.2012.00144.x

Samuel, T. S., and Warner, J. (2021). “I Can Math!”: Reducing math anxiety and increasing math self-efficacy using a mindfulness and growth mindset-based intervention in first-year students. Community Coll. J. Res. Pract. 45, 205–222. doi: 10.1080/10668926.2019.1666063

Sarrasin, J. B., Nenciovici, L., Foisy, L. M. B., Allaire-Duquette, G., Riopel, M., and Masson, S. (2018). Effects of teaching the concept of neuroplasticity to induce a growth mindset on motivation, achievement, and brain activity: A meta-analysis. Trends Neurosci. Educ. 12, 22–31. doi: 10.1016/j.tine.2018.07.003

Shoshani, A. (2021). Growth mindset in the maths classroom: A key to teachers’ well-being and effectiveness. Teach. Teach. 27, 730–752. doi: 10.1080/13540602.2021.2007370

Sisk, V. F., Burgoyne, A. P., Sun, J., Butler, J. L., and Macnamara, B. N. (2018). To what extent and under which circumstances are growth mindsets important to academic achievement? Two meta-analyses. Psychol. Sci. 29, 549–571. doi: 10.1177/0956797617739704

Smiley, P. A., Buttitta, K. V., Chung, S. Y., Dubon, V. X., and Chang, L. K. (2016). Mediation models of implicit theories and achievement goals predict planning and withdrawal after failure. Motiv. Emot. 40, 878–894. doi: 10.1007/s11031-016-9575-5

Stigler, J., and Baranes, R. (1988). “Culture and mathematics learning,” in Review of research in education, ed. E. Rothkopf (Washington, DC: American Educational Research Association), 253–306. doi: 10.3102/0091732X015001253

Stipek, D., and Gralinski, J. H. (1996). Children’s beliefs about intelligence and school performance. J. Educ. Psychol. 88, 397–407. doi: 10.1037/0022-0663.88.3.397

Trilling, B., and Fadel, C. (2009). 21st century skills: Learning for life in our times. San Francisco, CA: John Wiley & Sons.

Vinner, S. (2002). “The role of definitions in the teaching and learning of mathematics,” in Advanced mathematical thinking, ed. D. Tall (Dordrecht: Springer), 65–81. doi: 10.1007/0-306-47203-1_5

Voogt, J., and Roblin, N. P. (2012). A comparative analysis of international frameworks for 21st century competences: Implications for national curriculum policies. J. Curric. Stud. 44, 299–321. doi: 10.1080/00220272.2012.668938

Vongkulluksn, V. W., Matewos, A. M., and Sinatra, G. M. (2021). Growth mindset development in design-based makerspace: A longitudinal study. J. Educ. Res. 114, 139–154. doi: 10.1080/00220671.2021.1872473

Von Aster, M. G., and Shalev, R. S. (2007). Number development and developmental dyscalculia. Dev. Med. Child Neurol. 49, 868–873. doi: 10.1111/j.1469-8749.2007.00868.x

Yeager, D. S., and Dweck, C. S. (2020). What can be learned from growth mindset controversies? Am. Psychol. 75:1269. doi: 10.1037/amp0000794

Yeager, D. S., Hanselman, P., Walton, G. M., Murray, J. S., Crosnoe, R., Muller, C., et al. (2019). A national experiment reveals where a growth mindset improves achievement. Nature 573, 364–369. doi: 10.1038/s41586-019-1466-y

Zeeb, H., Ostertag, J., and Renkl, A. (2020). Towards a growth mindset culture in the classroom: Implementation of a lesson-integrated mindset training. Educ. Res. Int. 2020, 1–13. doi: 10.1155/2020/8067619

Zhao, Y., Niu, G., Hou, H., Zeng, G., Xu, L., Peng, K., et al. (2018). From growth mindset to grit in Chinese schools: The mediating roles of learning motivations. Front. Psychol. 9:2007. doi: 10.3389/fpsyg.2018.02007

Zhu, P., Garcia, I., Boxer, K., Wadhera, S., and Alonzo, E. (2019). Using a growth mindset intervention to help ninth-graders: An independent evaluation of the national study of learning mindsets. New York, NY: MDRC.



OPS/images/fpsyg-13-1039761-g003.jpg
growth mindset ——

mindset

motivation

academic achievement

anxiety

implicit theories

- implicit theories of intelligence
| |stem

[ | mathematics
mindsets

PR e Saraah

Em Australia





OPS/xhtml/Nav.xhtml




Contents





		Cover



		A bibliometric review on latent topics and research trends in the growth mindset literature for mathematics education



		Introduction



		Literature review



		Definition of the growth mindset



		Interventions for promoting the growth mindset



		The growth mindset in mathematics education







		Methodology



		Data collection



		Data analysis



		Results



		Basic summary statistics



		Factors relevant to country of origin



		Sources and authors



		Keyword and topic distributions







		Discussion



		Growth mindset research in different countries



		Growth mindset research in students’ learning



		Growth mindset research in different themes







		Conclusion



		Author contributions



		Funding



		Conflict of interest



		Publisher’s note



		References

















OPS/images/fpsyg-13-1039761-g002.jpg
T
MAIN INFORMATION ABOUT DATA Average Citations per Year: 6.9
Timespan 2012:2022

Sources (Journals, Books, etc) 58 201 61

Documents 85

Annual Growth Rate % 29.24

Document Average Age 2.41

Average citations per doc 10.73 151

References 4039

DOCUMENT CONTENTS i g 4

Keywords Plus (ID) 339 't'_‘-J .g

Author's Keywords (DE) 273 < 10 .

AUTHORS 0

Authors 313

Authors of single-authored docs S N

AUTHORS COLLABORATION 5

Single-authored docs 5

Co-Authors per Doc 4.19

International co-authorships % 20

DOCUMENT TYPES 0

article 73 : : . , ! - 04

article; early access 4 % é § g g g ‘ | ‘ 1 ! |
conference paper = S 012 2014 2016 2018 2020 02

review 1 IR L3l al=nl aswam Year






OPS/images/fpsyg-13-1039761-g005.jpg
Stanford University

Stanford Graduate School of Education
Korea University

Washington University in St. Louis
The University of Texas at Austin
University of Pittsburgh

Washington State University Pullman
Indiana University Bloomington
University of Virginia

University of Cambridge

U-l -

o

—

NJ

w

S

(o))





OPS/images/fpsyg-13-1039761-g004.jpg
USA -

UNITED KINGDOM -
CHINA -

KOREA -

NORWAY -
GERMANY -

Collaboration
M McP

m scPe

L EARLY" ~
ARGENTINA -
BRAZIL -
CANADA -
=1L L =

Countries

FINLAND -
FRANCE -
GEORGIA -
INDONESIA -
ISRAEL -
NETHERLANDS -
SAUDI ARABIA -
SINGAPORE -

[
o

20 30
N. of Documents

A
o





OPS/images/fpsyg-13-1039761-g007.jpg
sibarvement minttel 04 siandartloed letling over lime

Ialemmonh anui&SlSF“-\ R A , R ?"
growth m JMQ' 5
r::_-blaful: | T " “JUL '” h [l‘ Uu',mmmm‘pn‘

gﬂﬂﬁefmn zamrxusatlnn Ch”ﬂf&l]
SIBWNWO threat
m.........m se

UBD'&\S]OH
||||||||Sﬂts Stem fixed mmtlset
"'"'"|mnllclt theories™ "

underrepresented sm'JcnIs'.'I" 'm'm.s motivation Imervention

Author
keyword

tigenc chemistnl Iﬂm
selfefficacy
BVIHBHCOSI“ s
mouvauon camt.,..,,,,,,,,
stllllem abllity -
stadont scnool

[ig- 1731
R ]

—4—— - Mteu field

Title Words

L TN = |
: [ ]
Y oy
n el I eis ‘chinese ado|oscmts st emm
teaclms ll

engagemem academic s

lmm
mat he matical

academic-achievement
m SIB renwne tnrq.ma.t..uu& asnmms
mamemaiws mntlvatln

ne"efs 1.2 11 m:e*wamusns
_
ne" 0'manceamlevemem noals

college-students sc I e n ce expectancy-value theory

mlmisuts
le"ching

ersonalliv

Keywords plus

wm - 1 v memuemcm
43 l
..'.'.:.’.."',.,"'"“ stunvlmemmlon
gender W e
s me
e :'...2‘:,.,‘

findings A bstract words

s tresearcn qusdom shilis t

matn SIGIII

Mﬁuw; neliefs },fggglggg
e achievementmathematics






OPS/images/fpsyg-13-1039761-g006.jpg
Element h_index

Plot Table
06 OEXA @= MURPHY M
s.
CANNING E °
4 YEAGER D o
n
3
c BETTINGER E e
&3
= |
Q
g CAHILL M Q
Q
bt
T 5]
E 2 CROSNOE R 0
= - |
] - n(ci I' P
g i el 2 DIEKMAN A
1 ONAL EH'! C‘W\‘,’AEQIE&% o
JOURNAL OF YOUTH AND 5 DUCKWORTH A Q
ADOLESCENCE
0 » DIVECK C e
N ™ ¥ w9 5 ¥ o o o o
e & b & & b ] Q & & S oA ' : FINK A e
Year CHEMISTRY EDUCATION .
Source ASEE ANNUAL CONFERENCE 35]:&?’;{”\ ,,{_J - I ‘/Ft‘ k I E :) : .)(g.,ln ga: 0 2 4 6
——— BRAITISH JOURNAL OF EDUCATIONAL PSYCHOLOGY ——— FRONTIERS IN PSYCHOLOGY P Impact Measure: H
~—— INTERNATIONAL JOURNAL OF STEM EDUCATION ——— JOURNAL OF YOUTH AND ADOLESCENCE JOURNAL OF I:iollJ{Cj,,‘iﬂf) AL

( CHOLOG






OPS/images/fpsyg-13-1039761-g009.jpg
Development degree

(Density)

che Themes

engagement
implementation

PerfRire

fluid intelligence
skills

human computer interaction

individual-differences

merging or
lining Themes

technology

identity

Motor Theme

mathematics performapgs;icit theories

anxiety

I
|
|
I
I
|
I experiences
I
I
I
I
I
I

studen
science
math

achievement
tg\telligenc:e

= e em e e e e o PORCORIONS— = e e’ e = - - -

engineering education adolescents

professional aspects
underrepreser'ted minorities

education
teaching
entrgpreneurship education
I
I

Basic Theme

Relevance degree
(Centrality)





OPS/images/fpsyg-13-1039761-g008.jpg
Dim 2

0.1

0.0

-0.1

-0.2

-0.3

Conceptual Structure Map - method: MDS

math

school

achievement .
|

- attitudes=
..—. lay theories &
° 0

P A R T e T e e e e e

achievement goals

gender

science |

test-performance

expectancy-value theory |

interventions

@ ‘owth mindset

I
... imrlicit theoﬁes

perceptions

impact

education

(]

technology

students

professional aspects

-0.2

Dim1

0.2





OPS/images/cover.jpg
’ frontiers ‘ Frontiers in Psychology

A bibliometric review on latent
topics and research trends
in the growth mindset
literature for mathematics
education







OPS/images/fpsyg-13-1039761-g010.jpg
children

- performance

implicit theories Implidic dnzoriss

stereotype threat

achievement goals

ndividual-differences











OPS/images/logo.jpg
’ frontiers ‘ Frontiers in Psychology







OPS/images/cross.jpg
@ Check for updates.





OPS/images/fpsyg-13-1039761-g001.jpg
Identify the keywords:

Growth mindset in math
, Article type: Journal
Time span 2006-2022 papers
Language:English Status: Published
WOS 70 Scoups72

Data Source:WOS and Scoupus

Cleaning data and
removing duplicated

118 articles





