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Abstract: Objective: This study aims to assess the development trends of mathematical mindset research. 

Methodology: This investigation employs bibliometric analysis using three critical terms related to mathematical 

mindset from the Scopus database. The dataset comprises 51 journal articles, proceedings, and reviews published 

between 2016 and 2023. Results: The results indicate an increasing number of published documents on mathematical 

mindset research but a limited development of research themes. Additionally, there is a decline in article citations. Most 

published articles are authored by individuals affiliated with institutions in the US, and most research collaborations 

also involve US-based entities. Conclusion: Nevertheless, there are emerging collaborations globally involving 

multiple countries across different continents, offering promise and a framework for future research in the field of 

mathematical mindset. 
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 ي ببليومتر في العقلية الرياضية: تحليل  اتجاهات تطور البحث 

 3،1بوسبانينغتياس دوي نيكيو ،،*²هيرمان  تاتانغو، 2،1ماسكار  سوغامَا

 (1/1/2026)(، تاريخ النشر: 10/6/2025(، تاريخ القبول: )20/12/2024تاريخ التسليم: )

مصطلحات    ثلاثومتري باستخدام  ييستخدم هذا البحث التحليل الببل  المنهجية:العقلية الرياضية.    أبحاثدف هذه الدراسة الى تقييم اتجاهات تطوير  ته  ملخص:

و    2016ومراجعات نشرت بي عامي    وإجراءاتمقالة صحفية    51ون مجموعة البيانات من  انات سكوبس. تتكبالعقلية الرياضية من قاعدة بيمهمة تتعلق  

الى ذلك    بالإضافةتشير النتائج الى زيادة عدد الوثائق المنشورة حول أبحاث العقلية الرياضية ولكن الى تطور محود في موضوعات البحث    النتائج:.  2023

البحثية تشمل    تمقالا المقالات المنشورة من تأليف أفراد تابعين لمؤسسات في الولايات المتحدة، ومعظم الظم  هاك انخفاض في الاستشهادات بالمقالات. مع

للبحوث    طارا ، مما يوفر وعداً واة عالمياً تشمل دولاً متعددة عبر قارات مختلفةشئنا   تتعاونيا ومع ذلك هناك    :الخلاصةالولايات المتحدة.    أيضاً كيانات مقرها

 المستقبلية في مجال العقلية الرياضية. 

 التحليل الببليومتري،  العقلية الرياضية،  تعليم الرياضيات،  عقلية النمو الرياضي،  عقلية النمو،  تعلم  الطلاب  :المفتاحيةالكلمات 

Introduction 

Numerous studies have demonstrated the 

positive impact of a mathematical mindset on 

students' math performance (Boaler et al., 

2018, 2021). A growth mindset fosters 

resilience in learning (Altakhyneh & Aburiash, 

2018; Lee et al., 2019; Mooghrabi, 2019), 

increases interest in STEM careers (Degol et 

al., 2018), and is influenced by both teacher and 

student mindsets (Maskar & Herman, 2024). 

However, the effectiveness of this approach 

depends on various factors, including intrinsic 

motivation, self-efficacy, and attitudes toward 

failure (Dong et al., 2023). 
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Implementing a mathematical mindset 

requires addressing confidence issues, 

particularly among students from lower 

socioeconomic backgrounds (Bostwick et al., 

2017). This shift can enhance perseverance in 

learning mathematics, which is often linked to 

grit (Duckworth, 2016; Kaya & Karakoc, 

2022). Nevertheless, cultural differences shape 

how mathematical struggles are perceived 

(Boaler, 2022; Sun et al., 2021), indicating that 

mindset interventions may require contextual 

adaptation. 

Recent studies have also explored the 

connection between mathematical mindset and 

neuroscience. Beliefs about mathematics 

correlate with brain function (Boaler et al., 

2023), intrinsic motivation (Ng, 2018), and 

teacher feedback processing (Puusepp et al., 

2021). These findings suggest that mindset 

development extends beyond psychology into 

biology and education neuroscience (Gutshall, 

2020). 

Despite the growing body of research, a 

systematic mapping of global mathematical 

mindset studies remains limited. The only 

bibliometric study found on this topic is by Xu 

et al. (2022), which focuses on latent topics and 

research trends in mathematics education. 

Given the increasing need for international 

collaboration in research (Pohl, 2020; Waham 

et al., 2023), it is essential to analyze how 

mathematical mindset research has evolved 

globally.  

While previous studies, such as those by Xu 

et al. (2022), have examined latent topics 

within the research on mathematical mindset. 

However, this study offers a fresh perspective 

by incorporating the latest publication data 

from 2023. Doing so captures recent trends, 

themes, and emerging collaboration networks 

in mathematical mindset research. As a result, 

this study provides new insights into the 

evolution of mathematical mindset research. 

Additionally, it emphasizes international 

research collaborations, shedding light on how 

mathematical mindset research is developing 

globally. Consequently, the research questions 

addressed in this study include: 

1. To what extent has mathematical mindset 

research developed? 

2. To what extent has the international 

mathematical mindset developed globally 

by research collaboration been carried out? 

Mathematical Mindset 

A mathematical mindset reflects an active 

approach where students see their role in 

understanding and interpreting mathematics 

(Boaler, 2019). A mathematical mindset can 

help teachers and students understand 

mathematics at any level (Boaler, 2022). This 

means that students' mathematical knowledge 

and imagination can be explained directly and 

moderately through students' mathematical 

mindset (Irakleous et al., 2022). Mathematical 

problems formulated according to the 

mathematical mindset theory can increase 

student motivation by involving the brain-

stimulation reward pathway (Daly, et al., 2019). 

The concept of mathematical mindset is 

deeply rooted in Carol Dweck's (Dweck, 2006) 

growth mindset theory, which states that 

individuals who believe that intelligence can be 

developed through effort and persistence are 

more likely to be able to cope with challenges 

and persist in learning. In mathematics 

education, cultivating a growth mindset has 

been shown to improve students' resilience, 

problem-solving skills, and overall 

performance. Individuals with a growth 

mindset tend to show consistently improving 

performance and tend to view mistakes as 

positive (Boaler, 2022; Moser et al., 2011). 

Individuals with a growth mindset also tend to 

use a more positive approach to learning and 
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have a greater potential for success (Blackwell 

et al., 2007; Boaler, 2022). In contrast, 

individuals with a fixed mindset tend to give up 

easily and have constant performance 

(Blackwell et al., 2007; Boaler, 2022; 

Duckworth, 2016). 

Applying a mathematical mindset in 

mathematics teaching can improve students' 

mathematics achievement and change students' 

beliefs in mathematical identities (Boaler et al., 

2022). Mathematical identity requires a 

mathematical mindset mediator in developing 

STEM career interests Cribbs et al., 2021). In 

addition, a study by Asante Britwum, Ntow, 

and Smith (2024) related to mathematical 

mindset shows that students develop a growing 

mindset when taught using student-centered 

methods and, conversely, develop a fixed 

mindset when teacher-centered learning. The 

indirect effect of a growth mathematical 

mindset on mathematics achievement is 

positive and significant, mediated by academic 

grit (Kaya & Karakoc, 2022). Several studies 

show that students with a strong mathematical 

mindset are more innovative in solving 

problems, and their mathematical knowledge is 

more rooted and meaningful (Boaler et al., 

2018; Masitoh & Fitriyani, 2018). Through a 

growth mathematical mindset, students can 

grow confidence and self-confidence in 

mathematical knowledge Aswin & Herman, 

2022; Jaffe, 2020). 

From a broader perspective in educational 

psychology, mathematical mindsets align with 

Vygotsky’s (Vygotsky, 1980) Zone of Proximal 

Development (ZPD). This concept emphasizes 

the importance of scaffolding and guided 

learning in promoting intellectual growth. 

Additionally, mathematical mindsets are 

connected to Bandura’s (Bandura, 1982) Self-

Efficacy Theory. Students who possess strong 

mathematical mindsets generally develop 

higher self-confidence in their ability to solve 

complex problems. 

In Science, Technology, Engineering, and 

Mathematics (STEM) education, mathematical 

mindsets play a critical role in preparing 

students to solve problems and innovate, 

enabling them to use mathematics in concrete 

ways. Studies have shown that students with 

growth mindsets are more likely to persist in 

STEM fields, overcoming challenges in 

mathematics and science courses (Boaler, 

2022; Boaler et al., 2018). Therefore, 

understanding the development of 

mathematical mindset research is essential to 

shaping instructional strategies that foster 

student engagement and success in STEM 

disciplines. 

The Impact of Mathematical Mindset on 

Student Performance 

Recent studies have provided empirical 

evidence on how cultivating a mathematical 

mindset positively affects student performance 

(Anderson et al., 2018; Boaler, 2019, 2022; 

Boaler et al., 2021; Lee et al., 2019). Several 

studies have shown that students with a growth 

mindset in mathematics learning tend to find 

innovative ways to solve problems. If they fail, 

they will add additional questions and look at 

books or online sources for ideas so that 

students' mathematical knowledge can be more 

easily rooted because students consider their 

mathematics learning more meaningful 

(Boaler, 2022; Henningsen & Kay Stein, 1997; 

Masitoh & Fitriyani, 2018).  

In other studies, it was found that 

mathematical mindsets are related to 

motivational factors, self-confidence, 

perceptions, interests and knowledge of 

students, and teacher encouragement (Aguilar, 

2021; Boyer & Mailloux, 2015; Hannula et al., 

2004; Heinze et al., 2005; Tambunan, 2018). 

Research on the effectiveness of this mindset 

instilling the idea in students that intelligence is 

malleable and that struggle is an important part 

of learning has been conducted at various ages 
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and different subjects and shows its importance 

(Blackwell et al., 2007; Boaler, 2022; Dweck, 

2006). 

The Importance of Bibliometric Analysis in 

Mathematical Mindset Research 

Bibliometric analysis provides a systematic 

approach to charting research development in a 

particular field, identifying influential works, 

collaborative networks, and emerging themes 

(Ellegaard & Wallin, 2015; Merigó & Yang, 

2017; Passas, 2024). In addition, bibliometric 

analysis is also used to explore and reveal the 

nuances of evolution in a particular field 

(Donthu et al., 2021); in this context, it 

highlights the study of mathematical mindset. 

In mathematical mindset research, this method 

objectively assesses how the field has 

developed, which theories have gained 

prominence, which areas require further 

exploration, and which collaborative networks 

have been formed and still need further support. 

Given the increasing attention to developing a 

growth mindset in mathematics education, 

understanding the research trajectory in this 

domain is essential to shaping future studies 

and informing educational policy. 

In addition to tracking the intellectual 

development of mathematical mindset 

research, bibliometric analysis also facilitates 

identifying key research collaborations and 

geographic trends. Scientific research is 

becoming increasingly collaborative, and 

studies show a high correlation between 

collaboration and research productivity 

(Subramanyam, 1983). Understanding which 

institutions and countries contribute most to the 

field of mathematical mindset provides insight 

into how knowledge is shared globally and 

where potential research collaborations can be 

strengthened. Bibliometric analysis helps 

identify collaborative networks between 

authors, universities, and countries involved in 

joint research projects and publications; it also 

highlights their structure and dynamics 

(Erdyneeva et al., 2024; Hassan & Duarte, 

2024). Furthermore, this method helps 

highlight areas that are underrepresented in the 

literature, ensuring that future research 

addresses a variety of perspectives and 

contexts. These findings provide valuable 

insights into current trends and important areas 

for future research, and by leveraging 

bibliometric insights, researchers and 

policymakers can make informed decisions 

about funding allocation, curriculum design, 

and intervention strategies to promote 

mathematical mindset development more 

effectively (Erdyneeva et al., 2024). 

Methods 

This study uses the bibliometric analysis 

method. Bibliometric analysis is a method that 

can be used to analyze large amounts of 

scientific data to highlight areas that are 

developing in a particular study (Donthu et al., 

2021). Bibliometrics is increasingly used as a 

scientific communication tool to study various 

aspects of science (Ellegaard, 2018; Ellegaard 

and Wallin, 2015). Technically, bibliometric 

analysis and scientific visualization are 

conducted quantitatively (Derviş, 2020). This 

study also uses qualitative studies to elaborate 

data from bibliometric analysis. The data used 

in this study comes from the Scopus database. 

In several aspects, the Scopus database is 

superior to others. The Scopus database 

includes article data from 1966 (Burnham, 

2006; Chadegani et al., 2013) and has the 

availability of individual profiles for all 

authors, institutes, and serial sources, and also 

has better impact indicator metrics than Web of 

Science (Pranckutė, 2021). 

The data used in this study comes from the 

Scopus database. Scopus was chosen as the 

primary database due to its comprehensive 

coverage of peer-reviewed journals and its 

robust indexing of multidisciplinary research, 
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including mathematics education (Burnham, 

2006; Chadegani et al., 2013). Compared to 

other databases, Scopus provides robust 

citation metrics, author affiliations, and 

collaboration networks, making it well-suited 

for bibliometric analysis. Scopus database also 

has the availability of individual profiles for all 

authors, institutes, and serial sources and also 

has better impact indicator metrics than the 

others (Pranckutė, 2021). Although Scopus is a 

well-established database, it may not 

comprehensively cover all relevant studies in 

education and psychology, particularly those 

related to mathematical mindset. Some articles 

may be indexed exclusively in Web of Science, 

ERIC, or Google Scholar databases. Therefore, 

future research should consider combining 

multiple databases to ensure broader coverage 

of relevant literature. 

Data Collection 

Data was taken from the Scopus database via 

www.scopus.com for 2016 – 2023. Figure 1 

depicts the data collection process from 

beginning to end. Keywords used in the search 

include (1) "mathematic AND growth AND 

mindset," (2) “growth mindset” AND 

mathematics AND students,” and (3) “growth 

mindset” AND mathematics AND education.”   

The selection of keywords was based on an 

initial review of relevant literature and common 

terminology used in mathematical mindset 

research. The combination of the terms “growth 

mindset,” “mathematics,” “education,” and 

“students” ensured that studies that fall into 

aspects of mathematical mindset, such as 

psychological and educational, were included. 

Alternative search terms, such as “mindset 

theories in mathematics” and “student beliefs in 

mathematics learning,” were contemplated but 

ultimately not utilized due to their broad scope, 

which could encompass studies outside the 

specific realm of mathematical mindset 

research. By narrowing the search to keywords 

pertinent to mathematical mindset terminology, 

we ensured that the results would be directly 

relevant to the impact of mindset on student 

learning outcomes while excluding studies 

focused on teacher perspectives or general 

psychological theories that do not specifically 

pertain to mathematics education. 

To validate the selection of keywords, an 

initial search was performed to evaluate the 

relevance of the retrieved articles. The final 

combination of keywords was carefully 

selected to enhance the breadth of the search 

results while minimizing irrelevant findings, 

thereby ensuring that the search dataset 

accurately reflects the theme of mathematical 

mindset research. 

There was a total of 188 articles found using 

these three keywords, consisting of 42 articles 

found using keywords (1), 102 articles found 

using keywords (2), and 44 articles found using 

keywords (3). Filtering articles was carried out 

to sort out articles that were relevant to the 

mathematical mindset, resulting in 18 articles 

that were relevant to keywords (1), 36 articles 

that were relevant to keywords (2), and 17 

articles that were relevant to keywords (3).  

From the initial 188 retrieved articles, a 

screening process was conducted to refine the 

dataset to a final 51 articles. Several exclusion 

criteria were applied to ensure that only the 

most relevant and high-quality studies were 

included in the analysis. Irrelevant Scope: 

Studies that mentioned ‘growth mindset’ or 

‘mathematical mindset’ but focused primarily 

on general psychology, neuroscience, or non-

mathematical educational contexts were 

excluded. In addition, non-empirical studies, 

such as opinion articles, editorial notes, and 

non-research discussions that did not provide 

empirical findings or theoretical advances in 

mathematical mindset, were excluded. Then, all 

relevant articles were collected to obtain 71 

articles. Due to their occurrence in multiple 

http://www.scopus.com/


  |84 102 
Sugama Maskar, et al.                  Development Trends of Mathematical Mindset Research: A Bibliometric Analysis 

keywords, duplicate articles were also 

excluded, so 51 articles were obtained for 

further analysis using bibliometric analysis.  

The selection process followed a structured 

approach, as illustrated in Figure 1, ensuring 

that the final dataset included studies that 

directly contributed to understanding 

mathematical mindset in educational contexts. 

 
Figure (1): Data Collection Flow.  

Source: prepared by the author. 

Data Analysis 

A search for Scopus articles related to 

mathematical mindset resulted in 51 articles 

analyzed using bibliometric analysis with R-

Studio software. The software is open-source, 

written in the R package, and has 16,000 

software packages (Derviş, 2020). In addition, 

R-Studio is powerful software for performing 

bibliometric analysis (Bhat et al., 2023). 

Bibliometric analysis was carried out to answer 

two research questions in this study. The first 

research question is about the extent to which 

mathematical mindset research has been 

developed (RQ1), and the second is about how 

mathematical mindset research developed 

globally by international collaboration has been 

carried out (RQ1). To answer RQ1, 

bibliometric analysis related to trends in 

mathematical mindset articles published in 

2016 – 2023 was carried out. These trends are 

analyzed based on several indicators, namely 

keywords, distribution of articles in sources, 

distribution of publications based on country 

and affiliation, and analysis of themes used by 

authors. To answer RQ2, an analysis of articles 

written by several authors from different 

countries and institutions was carried out. Apart 

from that, an analysis was also carried out on 

the growth of articles written by several authors 

across countries and an analysis of the 

collaboration clusters between countries and 

institutions. 

This study also examines qualitative factors 

that may affect regional collaboration patterns 

to enhance the quantitative analysis of co-

authorship networks. Through a contextual 

literature review and analysis of institutional 

reports, the study identifies structural and 

policy barriers, including funding gaps, 

research infrastructure deficiencies, and 

language accessibility issues. By incorporating 

these qualitative insights, the goal is to provide 

a more comprehensive understanding of the 

factors influencing international collaboration 

in mathematical mindset research. 

Results  

Overview and Sources 

The articles analyzed were 51 articles from 

2016 to 2023. These articles comprised 42 

journal articles, five conference proceedings 

articles, and four review articles. Figure 2 

shows that the average growth of articles per 

year is 25.85% from 2016 to 2023, meaning 

that the growth of articles with the 

mathematical mindset theme is quite large. 

Apart from that, the growth of articles was also 

represented by 185 authors in that period. The 

number of plus keywords (ID) is 131 words, 

and author keywords (DE) is 164. Furthermore, 

the number of single authors is only three 

documents, and the number of co-authors per 

document is 4.24, and 9,804% are international 

co-authors. 
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Figure (2): Summary Statistics and Trends in The 

Article and Citations. 

Source: prepared by the author, using RStudio Software. 

Figure 2 illustrates the publication trend in 

mathematical mindset research from 2016 to 

2023, showing a steady increase in research 

output, with a significant increase in 2019. This 

growth reflects the growing academic interest 

in fostering a growth mindset in mathematics 

education, influenced by both theoretical 

advances and practical interventions. However, 

despite the increase in publications, citation 

rates peaked between 2016 and 2019 before 

declining. This suggests that while foundational 

studies continue to be cited, newer works face 

greater competition for citations as the field 

matures. 

Several factors may contribute to this trend. 

First, the initial surge in citations was likely 

driven by foundational studies that established 

the theoretical foundation for mathematical 

mindset research. As these works became 

established, newer studies had less opportunity 

to attract similar levels of citations. Second, the 

research focus has diversified into related areas 

such as self-efficacy, math anxiety, and 

productive struggle, leading to a spread of 

citations across themes. The emergence of 

open-access platforms and alternative 

publication formats has also influenced how 

academic work is accessed and cited, 

potentially changing citation patterns. These 

trends suggest that while the mathematical 

mindset remains a growing area of research, its 

integration with broader educational 

psychology and Science, Technology, 

Engineering, and Mathematics (STEM) 

education topics is shaping its future trajectory. 

Another interesting thing to analyze is 

sources. One indicator that can be used as a 

reference is the h-index value. The H-Index 

compares the number of articles produced and 

the number of citations for each published 

article (Hirsch and Buela-Casal, 2014). Figure 

3 shows the top 10 sources based on the h-index 

level. The top source is occupied by three 

sources with an h-index value of 2, among them 

Contemporary Educational Psychology, 

Frontiers in Education, and Frontiers in 

Psychology. Seven other sources have an h-

index value of 1. 

 
Figure (3): Publications Sources by H-Index. 

Source: prepared by the author, using RStudio Software. 

Figure 4 depicts the sources of relevant 

article production from 2016 to 2023. Frontiers 

in Education consistently published articles 

related to mathematical mindset in 2018-2023. 

Teaching and Teacher Education started 

publishing articles on the theme of 

mathematical mindset in 2020 – 2023 and 

PRIMUS (Problems, Resources, and Issues in 

Mathematics Undergraduate Studies) in 2021 – 

2023. 
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Figure (4): Sources' Production over Time. 

Source: prepared by the author, using RStudio Software. 

Countries, Affiliations, And Authors 

Figure 5 is a three-field plot based on the 

Sankey diagram Lupton & Allwood, 2017; 

Riehmann et al., 2005), which depicts the 

relationship between country and keyword 

authors (DE) and authors. The diagram 

provides information on the top 15 countries 

where articles were published, including the 

US, Ireland, Norway, Finland, Australia, 

Canada, India, Sweden, Netherlands, 

Indonesia, Germany, China, Hong Kong, South 

Africa, and the United Kingdom. These 

countries contribute to the top 14 keywords, 

including; “Growth Mindset,” “Implicit 

Theories,” “Mindset,” “Mathematics,” 

“Beliefs,” “Motivation,” “Fixed Mindset,” 

“Mathematical Mindset,” “Mathematics 

Education,” “Mathematics Achievement,” 

“Anxiety,” “Intervention,” “Assessment,” and 

“Calculus”. Furthermore, the diagram also 

shows authors based on the number of 

published articles and the ranking of the five 

most prominent authors, including Boaler, 

Buentempo, Downtown, Bobis, and Collie. 

The diagram shows that the United States 

leads in research on mathematical mindsets, 

contributing significantly more than other 

countries like the United Kingdom, Australia, 

Canada, and Germany. This dominance 

indicates that researchers in the U.S. are at the 

forefront of studies on growth mindsets in 

mathematics education. In contrast, countries 

such as Indonesia, South Africa, and Hong 

Kong have smaller contributions, reflecting 

their emerging but limited participation in this 

field. 

The keyword authors (DE) section shows 

that “growth mindset” is the most frequently 

studied concept, followed by related terms such 

as “mindset,” “implicit theories,” “beliefs,” and 

“motivation.” More specific terms such as 

“mathematics education,” “mathematics 

mindset,” and “anxiety” indicate an increasing 

focus on how mindsets influence student 

performance and emotional responses to 

learning. Author keywords (AU) link these 

research themes to specific authors, revealing 

key contributors such as Boaler J, Buontempo 

J, and Downton A. Their work likely played a 

significant role in shaping discussions about 

mindset theory in mathematics education. 

Overall, this visualization demonstrates the 

interconnected nature of international research 

collaborations while highlighting regional 

disparities in contributions to the field. 

 
Figure (5): Three-Field Plot Relationship. 

Source: prepared by the author, using RStudio Software. 

Figure 6 shows the distribution of 

collaborative article publications between 

countries (MCP) or only within one country 

(SCP). The United States is the most prolific 

contributor, with significantly more SCPs than 

any other country. This indicates that most 

research is conducted domestically without 

international collaboration. Australia follows, 

contributing many studies, although with a 

slightly higher proportion of MCPs, indicating 

more international partnerships. Meanwhile, 

Indonesia and South Africa show a mix of SCPs 
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and MCPs, highlighting their growing presence 

in global research collaboration. 

Beyond these leading contributors, several 

European and Asian countries, including 

Canada, China, Finland, and Germany, show 

moderate research output, particularly through 

SCPs. However, several countries, such as 

Ireland, Israel, and Korea, show relatively high 

MCPs, indicating strong international 

collaboration despite fewer publications. The 

data suggest that while certain countries, such 

as the US and Australia, dominate in 

publication volume, other regions actively 

engage in cross-border collaboration to 

contribute to the field. This pattern highlights 

differences in research independence and 

varying emphasis on global partnerships across 

countries. 

 
Figure (6): Single Country Publication and Multiple 

Country Publication. 

Source: prepared by the author, using RStudio Software. 

Figure 7 shows several productive 

institutions producing articles relevant to the 

mathematical mindset. Six are from the US: the 

University of Texas at Austin, Stanford 

University, Florida State University, University 

of California, and Arizona State University. 

There are also South African, Finland, 

Canadian, and Indian institutions, namely the 

University of Cape Town, University of 

Helsinki, Universite Du Quebec a Montreal, 

and Kle Technological University. 

This distribution pattern suggests that 

research on mathematical mindset is fairly 

concentrated in a few leading universities, 

particularly in the United States and Europe. 

The University of Texas at Austin has the most 

publications, which may indicate the presence 

of research groups actively focused on this area. 

In addition, universities outside the United 

States, such as the University of Cape Town and 

the University of Helsinki, also make strong 

contributions, reflecting the global nature of 

this research interest. However, Asian 

institutions, such as Minzu University of China, 

have a more limited involvement, which may 

indicate a research gap in certain regional 

contexts. 

 
Figure (7): Mathematical Mindset Articles by Most 

Relevant Affiliations. 

Source: prepared by the author, using RStudio Software. 

Figure 8 depicts the eight institutions that 

published the most mathematical mindset 

articles in 2016 – 2023. The institutions that 

consistently publish these articles are Stanford 

University in the 2016 – 2023 period and the 

University of California in 2019 – 2023. In the 

2016 – 2019 period, there is Universite Dua 

Quebec A Montreal, and in the 2018 – 2023 

period, namely the University of Cape Town. In 

2020 – 2023, three new institutions published 

mathematical mindset articles: The University 

of Texas at Austin, the University of Helsinki, 

and Florida State University. 

The data shows a noticeable increase in 

research on mathematical mindset in recent 

years, with certain universities, like The 

University of Texas at Austin and Université du 

Québec à Montréal, experiencing a significant 

spike in publications since 2021. This trend 

suggests that the global academic community is 

paying increasing attention to this study area. In 

contrast, institutions such as Florida State 

University only began to see an increase in 
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publications after 2022, indicating a slower but 

gradually growing interest in related research. 

 
Figure (8): Affiliations' Production Over Time. 

Source: prepared by the author, using RStudio Software. 

Figure 9 depicts the ten authors with the 

highest productivity. At least three authors, 

Boaler, J., Buontempo, J., and Dieckmann, JA, 

are most consistent in publishing articles. Other 

authors, namely Bobis, J., Bostwick, KCP., 

Cambell A., Collie, RJ., Dong, L., and 

Downtown, A., also published articles during 

specific periods. 

 
Figure (9): Authors' Production over Time. 

Source: prepared by the author, using RStudio Software. 

Figure 10 shows the ten authors based on the 

best H Index. Several authors who have a high 

H index and also high productivity include 

Boalaer, J., Buentempo, J., Bobis, J., Bostwick, 

KCP., Collie, RJ., Crosnoe R., Dieckmann, JA., 

and Downtown, A. Meanwhile, Duckworth, 

AL, and Durksen, TL have a high H index but 

are not included in the top 10 authors with high 

productivity. All authors in this graph have the 

same H-index value of 2. This means that each 

author has at least two articles cited twice. The 

scores are uniform, indicating that their 

publications' impact in terms of citations is 

relatively uniform. 

 
Figure (10): Authors' Local Impact by H-Index. 

Source: prepared by the author, using RStudio Software. 

Keyword and Thematic Network 

Keyword indicators show important 

concepts of published articles to help readers 

find the main themes easily and provide more 

information to guide data collection (Xu et al., 

2022). Besides author keywords and keyword 

plus, Figure 11 provides information about 

abstract keywords and title words. Abstract 

keywords are words that often appear in 

abstracts, and title words are words that often 

appear in article titles relevant to the article. 

The words that appear most frequently in each 

keyword are illustrated in larger size in Figure 

11. The keyword abstract shows four words that 

appear frequently, namely "Growth," 

"Students," "Mindset," and "Mathematics." The 

words in the author's keyword that appear most 

frequently are "Growth Mindset," 

"Mathematics," and "Mindset." Furthermore, in 

the plus keywords, the words that appear most 

often are "Human," "Mathematics," and 

"Female." In the title word, the words that 

appear most often are "Mindset," 

"Mathematics," and "Growth". Overall, the 

words that appear most often of all these 

keywords are "Growth," "Growth Mindset," 

and "Mathematics". Other words that appear 

quite a lot from all the keywords include; 

“Belief,” “Fixed Mindset,” “Mathematics 

Education,” “Motivation,” “Male,” 

“Achievement,” and “Anxiety.” 
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Figure (11): Word Count of Keywords in Mathematical 

Mindset Articles. 

Source: prepared by the author, using RStudio Software. 

Based on Figure 12, the themes included in 

motor themes (quadrant 1) are "Anxiety" and 

"Self-Efficacy". The themes included in niche 

themes (quadrant 2) include "Mathematical 

Mindset" and "Math Achievement." 

Meanwhile, there are no themes included in 

emerging or declining themes (quadrant 3). The 

themes most often found are basic (quadrant 4) 

or themes with low development but high 

relevance. Themes included in quadrant four 

include; “Growth Mindset,” “Mathematical 

Education,” “Fixed Mindset,” “Motivation,” 

“Implicit Theories,” “PISA 2018”, 

“Mathematics Achievement,” “Mathematics,” 

“Mindset,” and “Belief.” The themes most 

discussed in mathematical mindset articles are 

found in quadrant 4. "Growth Mindset," 

"Mathematics Education," and "Fixed 

Mindset" are the themes most discussed in 

relevant articles. "Mathematics," "Mindset," 

and "Belief" are the second most frequently 

discussed theme groups. 

 
Figure (12): Bubble Chart of Thematic Network. 

Source: prepared by the author, using RStudio Software. 

Figure 13 shows a diagram of the evolution 

of theme trends between 2016 – 2021 and the 

period 2022 – 2023. In Figure 13, the color bars 

show the differences in these terms, while the 

size of the bars depicts the normalized 

proportion of terms in each period. The 

relationship between periods shows the 

thematic evolution that occurred (Tassinari, 

Araújo, and Barbosa, 2023). The diagram in 

Figure 13 illustrates that the themes for the 

2016 – 2021 period are "Growth Mindset" and 

"Mathematics," and the term "Mathematics" is 

more widely used than "Growth Mindset". 

Then, in the 2022 - 2023 period, evolution 

occurred in the term "Mathematics," which 

developed into two terms, namely 

"Mathematics" and "Mindset," so that in the 

2022 - 2023 period, the commonly used 

keywords were "Mathematics," "Growth 

Mindset," and “Mindset.” 

 
Figure (13): Flow Diagram of Thematic Evolution. 

Source: prepared by the author, using RStudio Software. 

Research Collaboration 

Collaboration is something that needs 

attention in the current era. Based on (Dusdal 

and Powell, 2021; Katz and Martin, 1997), 

there are several motivations for collaboration. 

The first motivation concerns research support 

facilities; not all institutions have adequate 

research facilities, so collaboration is an 

effective and efficient alternative solution. 

Furthermore, it is related to technological 

advances that facilitate the coordination 

process between institutions, especially those 

from different countries. The third motivation 

is the need for experts in different research 

fields, increasing the need for collaboration. 
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The final motivation concerns science's need to 

interact with scientists in other fields to obtain 

a broader research impact. This section 

discusses collaborative research related to 

mathematical mindset in 2016 – 2023. 

Figure 14 shows the collaboration in 

mathematical mindset research based on 

affiliation. The most extensive collaboration 

still occurs between institutions in the US and 

is divided into several clusters. The first cluster 

(in blue) is a collaboration formed from five 

institutions: Stanford University, the University 

of Pennsylvania, Harvard University, The 

University of Texas at Austin, and the 

University of Virginia. Meanwhile, the second 

cluster comprises Arizona State University, the 

University of Washington, and the University 

of California. The other clusters come from the 

Habilitation and Health Institution and the 

Center for Neurodevelopment Disorders at 

Karolinska Institut. There is a relationship 

between the first and second clusters, but the 

third cluster is still isolated from the others. 

 
Figure (14): Collaboration Network by Institution. 

Source: prepared by the author, using RStudio Software. 

Based on the information above, the most 

extensive collaboration formed came from the 

US. However, it is essential to analyze the 

international collaboration that occurs. Figure 

15 is an illustration of the collaboration that 

occurred between countries related to the 

mathematical mindset article. There are four 

collaboration clusters formed. The most 

extensive collaboration occurred between the 

US and Korea (blue), followed by a 

collaboration between the Netherlands and 

South Africa (green), Finland and Lithuania 

(purple), and the only collaboration occurred 

between three countries, namely Mexico, 

Indonesia and Singapore (Red). 

 
Figure (15): Collaboration Network by Countries. 

Source: prepared by the author, using RStudio Software. 

Discussion 

This section discusses the research results 

regarding the development of mathematical 

mindset research and international 

collaboration. 

Development of Mathematical Mindset 

Research 

Figure 2 shows that the development of 

mathematical mindset articles over the eight 

years from 2016 to 2023 has increased with an 

average yearly increase of 25.25%. However, 

this increase was not matched by an increase in 

citations. The citation trend increased in 2016 – 

2019 and tends to decrease from 2019 to 2023.  

Over recent years (2019—2023), the decline 

in the number of citations can be attributed to 

several interconnected factors. Firstly, 

mathematical mindset research may be 

experiencing saturation as key work, especially 

those by Dweck (2006). Growth mindsets have 

been widely cited and established as 

foundational references. As a result, newer 

research struggles to achieve the same visibility 

and citation impact since researchers continue 

to refer to these influential earlier works. 

Additionally, the citation cycle of many 

publications follows a natural trajectory, where 

papers receive peak recognition shortly after 
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publication before gradually experiencing a 

decline in citation rates. 

Another possible explanation is the evolving 

focus of researchers on emerging topics in 

educational psychology that go beyond the 

traditional scope of mathematical mindset. 

Recently, studies have increasingly integrated 

cognitive science (Schoenfeld, 2016), digital 

learning environments (Fregola, 2015), and 

socio-emotional learning (Lechner et al., 2019) 

into mathematics education research. This shift 

may have led to a wider dispersion of citations 

across a broader range of topics, which could 

reduce the relative density of citations within 

the mathematical mindset domain. 

Additionally, the rise of open-access preprints 

and alternative publication platforms has 

impacted how academic works gain visibility, 

potentially redistributing citation patterns 

across various sources that may not be fully 

captured in bibliometric analyses. 

Citations are one of the benchmarks for 

assessing the quality of an article. Several 

factors influence the number of citations, 

including Article substance, source factor 

(academic publisher), and author factor 

(Castillo et al., 2007). In general, there are also 

scientific factors consisting of the quality of the 

article and the characteristics of the 

methodology used, and non-scientific factors 

related to the number of article pages, 

international collaboration, and number of 

authors Tahamtan et al., 2016; Xie et al., 2019). 

The number of article references (Onodera & 

Yoshikane, 2015) and keyword selection 

(Corrin et al., 2022; Sezer et al., 2022) also 

positively affect citations. These factors will be 

elaborated on in the following discussion. 

The first factor is keywords. Keywords 

themselves are phrases in an article that reveal 

the essence of an article (Tripathi et al., 2018). 

In Figure 2, there are two keyword terms: 

keyword plus (ID), a keyword taken from a 

reference used in an article and not a keyword 

in the article, and author's keyword (DE), a 

keyword created by the author. Article (Zhang 

et al., 2016). Figure 2 shows that the ratio 

between ID and DE is 0.79, meaning that the 

number of DE is greater than that of ID. This 

illustrates that the expansion of mathematical 

mindset articles tends to be low. The low ID 

also relates to the number of references used in 

mathematical mindset articles. In addition, 

Figures 11 and 12 show that the largest DE is 

"Growth Mindset," followed by 

"Mathematics," "Mindset," and "Mathematics 

Education." Meanwhile, the plus keywords 

consist of the words "Mathematics," "Human," 

"Student," "Female," "Anxiety," "Learning," 

and others. Even though DE data is more 

prominent than ID, the keyword "Growth 

Mindset" still dominates DE in terms of 

distribution. Therefore, the root of the problem 

lies in expanding the keyword "Growth 

Mindset." This information is reinforced by 

Figure 13, which shows that the word "Growth 

Mindset" has not evolved for eight years from 

2016 - 2023. This is understandable because 

"Growth Mindset" is the theory that underlies 

mathematical mindset. Figure 12 shows that the 

keywords developed in mathematical mindset 

research are "Anxiety" and "Self-Efficacy." 

Meanwhile, the degree of development for 

keywords, including DE, tends to be low but 

highly relevant. 

The second factor is the distribution of 

articles in sources. Sources through academic 

publications contribute to distributing articles 

across geographies and different reader groups. 

Academic publishers also play a role in the 

production, assessment, reproduction, and 

distribution stages of scientific articles 

(Neavill, 1975). The emergence of the internet 

has resulted in the growth of digital-based 

library models, which have a positive role in 

increasing scientific articles that can be 

reviewed by other authors (Morgan et al., 
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2012). Figure 3 depicts the top 10 Scopus-

indexed sources relevant to the mathematical 

mindset based on the h-index value. Of the top 

10 sources, there are eight journal-type sources 

and two conference proceedings types. Based 

on the Scopus website (www.scopus.com), 

from 8 journal-type sources, the most extensive 

citations are in the sources entitled Frontiers in 

Psychology with 91,802 citations, and the 

lowest are the sources entitled Critical Studies 

in Teaching and Learning with 86 citations, and 

the average citation from these eight journals is 

around 14625 citations. The reasonably large 

range (917906) does not describe the average 

value. Therefore, these data illustrate that there 

is a gap in sources related to mathematical 

mindset, meaning that mathematical mindset 

articles are not evenly distributed among 

sources that have wide access. However, this 

does not mean that journals that do not have 

extensive citations are disreputable. Adjei and 

Owusu-Ansah (2016) show that authors' 

preference for publishing their articles is other 

than the journal's reputation and publication 

costs. Therefore, open-access (OA) journals are 

cited more often than non-OA journals 

(Eysenbach, 2006). Judging by academic 

publishers, of the top 8 sources, the journal is 

only covered by six academic publishers, 

namely Elsevier, American Society for Cell 

Biology, Frontiers Media SA, Multidisciplinary 

Digital Publishing Institute (MDPI), Social 

Science Press, and the University of the 

Western Cape. This indicates the limited scope 

for mathematical mindset authors in publishing 

their research results. Based on the scope of 

sources, mathematical mindset articles are still 

included in several general sources, especially 

education and psychology-based ones. This 

shows the low level of particular sources 

related to the scope of the mathematical 

mindset. However, an interesting thing 

happened with the involvement of a journal 

based on "Behavioral Neuroscience," which is 

part of the development of mathematical 

mindset research. 

The third factor related to the development 

of mathematical mindset research can be seen 

in the distribution of publications in various 

countries. Figure 6 shows that the US still 

dominates the publication of mathematical 

mindset articles; the large range between the 

US and other countries illustrates that the 

development of mathematical mindset article 

publications is still not significant; this 

confirms the previous statement that the 

development of mathematical mindset articles 

is 25.25% per year. Apart from that, if you look 

at the publisher's academic country, publishers 

from the US also dominate the eight sources of 

the journal types discussed above. The 

development in terms of author keywords (DE) 

shown in Figure 5 also shows that the US still 

dominates the contribution to DE development. 

However, this is considered normal because the 

US is the starting place for developing Mindset 

and Mathematical Mindset research, which 

Carol Dweck and Joe Boaler pioneered. Figure 

12 also confirms this theme's low level of 

development based on development degree. 

Therefore, there are many opportunities for 

research themes in the field of mathematical 

mindset that can still be developed today. Apart 

from themes, the US still dominates the 

contribution of institutions and authors. Figure 

7 shows that most of the top 10 institutions 

producing mathematical mindset articles come 

from the US, amounting to 60%. Apart from 

that, article productivity by year is still evenly 

dominated by US institutions, including 

Stanford University and the University of 

California. However, some institutions are 

consistent with the productivity of creating 

mathematical mindset articles from outside the 

US, namely the University of Quebec A 

Montreal from Canada and the University of 

Cape Town from South Africa. In addition, 

Figure 10 depicts the ten authors who 
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contributed the most based on the h-index 

value. The h-index value is an indicator that can 

measure the professional quality of researchers 

based on the number of publications by 

researchers and the number of citations to that 

work ( Hirsch & Buela-Casal, 2014). The 

authors who contributed most consistently from 

2018 – 2023 were Boaler, J, Buontempo, J., 

Crosnoe, R., and Dieckmann, JA. The four 

authors come from two different institutions in 

the US, namely Stanford University and the 

University of Texas at Austin. 

The fourth factor is the authors' themes and 

keywords when publishing their research 

findings. Themes and keywords are closely 

related to each other in scientific publications. 

Keywords provide readers with information to 

find relevant articles and conduct surveys on 

specific articles (Sezer et al., 2022). There are 

131 plus keywords (ID) and 164 authors 

keywords (DE) for mathematical mindset 

articles in the 2016 – 2023 time period based on 

Figure 2. Meanwhile, in Figure 11, most 

keywords used in DE and ID are five words. 

This means that the comparison between the 

most keywords used and the keyword 

distribution is 2.44% for ID and 3.82% for DE. 

This data illustrates that the degree of 

development of the mathematical mindset 

theme based on keywords is still relatively low, 

as shown in Figure 11. Figure 11 also shows 

that "Mathematics" is the most widely used 

keyword in all types of keywords except for the 

author's keyword; this is understandable 

because the domain used by the author is the 

scope of mathematics education. The most 

relevant keywords or themes in mathematical 

mindset research are "Growth Mindset" and 

"Mindset." This is shown by the flow diagram 

of thematic evolution in Figure 13. Two themes 

have a reasonable degree of development and 

relevance, namely "Anxiety" and "Self-

Efficacy" (Figure 12). "Anxiety" and "Self-

Efficacy" themselves are close parts of 

"Mindset" (Cherewick et al., 2023; Rhew et al., 

2018). 

Mathematical Mindset Research 

Collaboration Trends 

The following discussion is about 

collaboration that occurs in mathematical 

mindset research. Based on Figure 2, 

collaboration between authors was good in the 

51 mathematical mindset articles from 2016 – 

2023, with 4.24 co-authors per document and 

only three articles with a single author. 

However, the percentage of international 

authors is still relatively low; only 4 to 5 

articles, or 9.8%, collaborate between 

countries. International research collaboration 

(IRS) is essential nowadays as the fields of 

innovation and internationalization develop 

(Chen et al., 2019; Freshwater et al., 2006). The 

low level of collaboration between countries is 

shown in Figure 6 regarding SCP and MCP. 

Most MCPs only occur in 4 countries, namely 

Indonesia, South Africa, Finland, and Korea. 

The majority of the remainder collaborate 

locally or SCP. This is reinforced by the picture 

of collaborative relationships between 

countries; in 8 years, there were only four 

collaboration clusters between countries, and 

all were isolated, meaning there was no 

relationship between the 4 clusters. The US 

dominates local collaboration and is starting to 

build relations with Korea; apart from that, the 

most extensive collaboration has occurred with 

Mexico, Indonesia, and Singapore. However, 

this information shows that the publication of 

mathematical mindset articles has inspired the 

world. 

The most extensive institutional 

collaboration also occurs at US-based 

institutions. An international collaboration 

between institutions is needed to build 

constructive working relationships (Peterson, 

2001) in research development. Figure 8 shows 

that the most significant contribution of articles 
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is still centered in the US, followed by South 

Africa, Finland, Canada, and India. However, 

comparing articles in the US and other 

countries is still very far away. Based on trends, 

only three institutions outside the US have the 

potential to increase, namely the University of 

Cape Town from South Africa, the University 

of Helsinki from Finland, and the University of 

Quebec A Montreal from Canada. Figure 14 

shows that there are three most significant 

collaboration clusters between institutions. The 

two largest clusters formed came entirely from 

the US (red and blue clusters). This information 

shows that international collaboration between 

mathematical mindset research institutions 

remains relatively low. However, based on the 

explanation of international research 

collaboration (IRS) above, there is an embryo 

of international collaboration between 

institutions, which has the potential to be the 

beginning of the development of international 

collaboration in mathematical mindset 

research. 

While the United States leads in the 

publication of research on mathematical 

mindsets, other regions contribute only a small 

number of publications. Several factors may 

explain this disparity. First, funding limitations 

in developing countries can hinder research 

productivity, as securing grants for educational 

and psychological research may not be 

prioritized. For instance, in many African 

nations, less than 1% of their Gross Domestic 

Product (GDP) is allocated to research and 

development (Igiri et al., 2021). Additionally, 

constraints on funding, a lack of highly 

qualified human resources, and inadequate 

research facilities are significant challenges 

faced by researchers in the Southeast Asian 

region (Supriandi et al., 2023). Without 

sufficient financial support, researchers in these 

areas may encounter difficulties in conducting 

large-scale studies or accessing the necessary 

resources for publication.  

Second, limited access to top-tier sources 

can be a significant barrier. High-impact 

sources often impose substantial article 

processing fees, which can hinder researchers 

from low-income countries from disseminating 

their work. Additionally, many prestigious 

sources are associated with institutions in North 

America and Europe, potentially introducing 

bias into the review process and reducing the 

visibility of research from other regions. As 

illustrated in Figures 3 and 4, journals linked to 

the US and Europe continue to dominate in 

terms of both productivity and citations. 

Language barriers also limit the 

international visibility of research on 

mathematical mindsets. Most high-impact 

sources are published in English, which can 

disadvantage researchers from non-English-

speaking countries. Even when high-quality 

research is produced, academic writing and 

communication challenges may lead to 

rejection or lower citation rates. 

Strategies to Enhance Global Collaboration 

To address these challenges, increasing 

international collaboration is essential (Finger 

et al., 2021; Widmer et al., 2015). Universities 

and research institutions can partner with 

scholars from underrepresented regions, 

fostering joint research projects and co-

authorship opportunities. Such initiatives can 

enhance knowledge exchange and give 

researchers from developing countries better 

access to funding and publication networks. 

Open-access journals play a vital role in 

democratizing access to publication 

opportunities (Warlick & Vaughan, 2007; 

Woszczynski & Whitman, 2016). Encouraging 

researchers to publish in reputable open-access 

journals can help close the research 

dissemination and visibility gap. Additionally, 

global academic organizations can organize 

training programs, workshops, and mentorship 

initiatives to support researchers in enhancing 
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their academic writing and grant application 

skills. This support can significantly increase 

their chances of being published in 

international journals. 

By addressing these barriers and fostering 

greater global participation, mathematical 

mindset research can evolve into a more diverse 

and inclusive field, enriching perspectives and 

broadening the impact of its findings. 

Conclusion 

This study provides a comprehensive 

bibliometric analysis of mathematical mindset 

research, highlighting publication trends, 

collaboration patterns, and emerging themes. 

Although the field has grown, findings suggest 

that research remains concentrated in a few 

geographic regions with limited international 

collaboration. Furthermore, the focus has 

shifted from basic theories to applied areas such 

as self-efficacy, math anxiety, and 

neuroscience. 

Future research should emphasize global 

collaborations, particularly with researchers 

from underrepresented regions, to advance the 

field to cultivate a more inclusive knowledge 

base. We can gain deeper insights into cognitive 

development and learning outcomes by 

integrating mathematical mindset research with 

neuroscience, AI-driven personalized learning, 

and cross-cultural education studies. 

Additionally, establishing dedicated 

publication avenues and enhancing institutional 

support for mindset-based interventions would 

help bridge the gap between research and 

practice. Focusing on these areas would 

promote theoretical progress and enhance 

practical applications in mathematics education 

worldwide. 

Disclosure Statement  

− Conflict of interest: The authors declare no 

competing interests. 

− Ethical approval and consent to 

participate: This study is a bibliometric 

analysis based on data from published 

literature. It does not involve human 

participants, clinical trials, or the use of 

personal or sensitive data. Therefore, ethical 

approval and informed consent were not 

required. 

− Availability of data and materials: The 

datasets used and/or analyzed during the 

current study are available from the 

corresponding author upon reasonable 

request. 

− Author contribution: Sugama Maskar 

contributed to the conception and design of 

the study, data collection, analysis, and 

drafting of the manuscript. Tatang Herman 

provided guidance on the research 

framework, methodological validation, and 

critical revisions of the manuscript. Nicky 

Dwi Puspaningtyas supported the data 

analysis process and contributed to the 

interpretation of results and refinement of 

the final manuscript. All authors read and 

approved the final version of the manuscript. 

− Funding: This study was supported by 

Scopus Indexed Collaboration Grants 

Universitas Teknokrat Indonesia 2022, 

Contract Number: 

039/UTI/LPPM/E.1.1/IV/2022. 

− Acknowledgement: The authors thank 

Universitas Teknokrat Indonesia and its 

Institute for Research and Community 

Service and Universitas Pendidikan 

Indonesia for their support and resources 

provided for this study. 

Open Access  

This article is licensed under a Creative 

Commons Attribution 4.0 International 

License, which permits use, sharing, 

adaptation, distribution and reproduction in any 

medium or format, as long as you give 

appropriate credit to the original author(s) and 

the source, provide a link to the Creative 

Commons license, and indicate if changes were 



  |96 102 
Sugama Maskar, et al.                  Development Trends of Mathematical Mindset Research: A Bibliometric Analysis 

made. The images or other third-party material 

in this article are included in the article's 

Creative Commons license, unless indicated 

otherwise in a credit line to the material. If 

material is not included in the article's Creative 

Commons license and your intended use is not 

permitted by statutory regulation or exceeds the 

permitted use, you will need to obtain 

permission directly from the copyright holder. 

To view a copy of this license, visit 

https://creativecommons.org/licenses/by-

nc/4.0/  

References 

− Adjei, K. O. K., & Owusu-Ansah, C. M. 

(2016). Publishing preferences among 

academic researchers: Implications for 

academic quality and innovation. Library 

Philosophy and Practice, 1349. 

− Aguilar, J. J. (2021). High School Students’ 

Reasons for disliking Mathematics: The 

Intersection Between Teacher’s Role and 

Student’s Emotions, Belief and Self-

efficacy. International Electronic Journal of 

Mathematics Education, 16(3), em0658. 

https://doi.org/10.29333/iejme/11294 

− Altakhyneh, B., & Aburiash, H. (2018). 

Impact of Habits of Mind in Mathematical 

Creative Thinking at Amman Schools. An-

Najah University Journal for Research - B 

(Humanities), 32(2), 417–438. 

https://doi.org/10.35552/0247-032-002-008 

− Anderson, R. K., Boaler, J., & Dieckmann, 

J. A. (2018). Achieving elusive teacher 

change through challenging myths about 

learning: A blended approach. Education 

Sciences, 8(3), 98. 

− Asante Britwum, B., Ntow, F. D., & Smith, 

J. A. (2024). Influence of Teaching 

Approaches on Senior High School 

Students’ Mathematical Mindset. Sage 

Open, 14(1), 21582440241237060. 

https://doi.org/10.1177/2158244024123706

0 

− Aswin, A., & Herman, T. (2022). Self-

Efficacy in Mathematics Learning and 

Efforts to Improve It. Hipotenusa : Journal 

of Mathematical Society, 4(2), 185–198. 

https://doi.org/10.18326/hipotenusa.v4i2.80

95 

− Bandura, A. (1982). Self-efficacy 

mechanism in human agency. American 

Psychologist, 37(2), 122–147. 

https://doi.org/10.1037/0003-

066X.37.2.122 

− Bhat, W. A., Khan, N. L., Manzoor, A., 

Dada, Z. A., & Qureshi, R. A. (2023). How 

to Conduct Bibliometric Analysis Using R-

Studio: A Practical Guide. European 

Economic Letters (EEL), 13(3), 681–700. 

− Blackwell, L. S., Trzesniewski, K. H., & 

Dweck, C. S. (2007). Implicit Theories of 

Intelligence Predict Achievement Across an 

Adolescent Transition: A Longitudinal 

Study and an Intervention. Child 

Development, 78(1), 246–263. 

https://doi.org/10.1111/j.1467-

8624.2007.00995.x 

− Boaler, J. (2019). Developing Mathematical 

Mindsets: The Need to Interact with 

Numbers Flexibly and Conceptually. 

American Educator, 42(4), 28. 

− Boaler, J. (2022). Mathematical mindsets: 

Unleashing students’ potential through 

creative mathematics, inspiring messages 

and innovative teaching. John Wiley & 

Sons. 

− Boaler, J., Brown, K., LaMar, T., Leshin, M., 

& Selbach-Allen, M. (2022). Infusing 

Mindset through Mathematical Problem 

Solving and Collaboration: Studying the 

Impact of a Short College Intervention. 

Education Sciences, 12(10), 694. 

https://doi.org/10.3390/educsci12100694 

− Boaler, J., Dieckmann, J. A., LaMar, T., 

Leshin, M., Selbach-Allen, M., & Pérez-

https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/


 |97  102 
ANUJR-B. Vol. 40 (1), 2026                  Published: An-Najah National University, Nablus, Palestine 

Núñez, G. (2021). The Transformative 

Impact of a Mathematical Mindset 

Experience Taught at Scale. Frontiers in 

Education, 6, 784393. 

https://doi.org/10.3389/feduc.2021.784393 

− Boaler, J., Dieckmann, J. A., Pérez-Núñez, 

G., Sun, K. L., & Williams, C. (2018). 

Changing Students Minds and Achievement 

in Mathematics: The Impact of a Free Online 

Student Course. Frontiers in Education, 3, 

26. 

https://doi.org/10.3389/feduc.2018.00026 

− Boaler, J., Dieckmann, J., & Loos, R. A. 

(2023). Changing mathematical beliefs and 

achievement: The synergies of mindset ideas 

and effective teaching. Quadrante, 195-208 

Páginas. 

https://doi.org/10.48489/QUADRANTE.32

534 

− Bostwick, K. C. P., Collie, R. J., Martin, A. 

J., & Durksen, T. L. (2017). Students’ 

Growth Mindsets, Goals, and Academic 

Outcomes in Mathematics. Zeitschrift Für 

Psychologie, 225(2), 107–116. 

https://doi.org/10.1027/2151-2604/a000287 

− Boyer, J.-C., & Mailloux, N. (2015). Student 

Teachers’ Self-perception of their 

Mathematical Skills and their Conceptions 

about Teaching Mathematics in Primary 

Schools. Procedia - Social and Behavioral 

Sciences, 174, 1434–1442. 

https://doi.org/10.1016/j.sbspro.2015.01.77

2 

− Burnham, J. F. (2006). Scopus database: A 

review. Biomedical Digital Libraries, 3(1), 

1. https://doi.org/10.1186/1742-5581-3-1 

− Castillo, C., Donato, D., & Gionis, A. 

(2007). Estimating Number of Citations 

Using Author Reputation. In N. Ziviani & R. 

Baeza-Yates (Eds.), String Processing and 

Information Retrieval (Vol. 4726, pp. 107–

117). Springer Berlin Heidelberg. 

https://doi.org/10.1007/978-3-540-75530-

2_10 

− Chadegani, A. A., Salehi, H., Yunus, M. M., 

Farhadi, H., Fooladi, M., Farhadi, M., & 

Ebrahim, N. A. (2013). A Comparison 

between Two Main Academic Literature 

Collections: Web of Science and Scopus 

Databases. Asian Social Science, 9(5), p18. 

https://doi.org/10.5539/ass.v9n5p18 

− Chen, K., Zhang, Y., & Fu, X. (2019). 

International research collaboration: An 

emerging domain of innovation studies? 

Research Policy, 48(1), 149–168. 

https://doi.org/10.1016/j.respol.2018.08.005 

− Cherewick, M., Hipp, E., Njau, P., & Dahl, 

R. E. (2023). Growth mindset, persistence, 

and self-efficacy in early adolescents: 

Associations with depression, anxiety, and 

externalising behaviours. Global Public 

Health, 18(1), 2213300. 

https://doi.org/10.1080/17441692.2023.221

3300 

− Corrin, L., Thompson, K., Hwang, G.-J., & 

Lodge, J. M. (2022). The importance of 

choosing the right keywords for educational 

technology publications. Australasian 

Journal of Educational Technology, 38(2), 

1–8. https://doi.org/10.14742/ajet.8087 

− Cribbs, J., Huang, X., & Piatek‐Jimenez, K. 

(2021). Relations of mathematics mindset, 

mathematics anxiety, mathematics identity, 

and mathematics self‐efficacy to STEM 

career choice: A structural equation 

modeling approach. School Science and 

Mathematics, 121(5), 275–287. 

https://doi.org/10.1111/ssm.12470 

− Daly, I., Bourgaize, J., & Vernitski, A. 

(2019). Mathematical mindsets increase 

student motivation: Evidence from the EEG. 

Trends in Neuroscience and Education, 15, 

18–28. 

https://doi.org/10.1016/j.tine.2019.02.005 



  |98 102 
Sugama Maskar, et al.                  Development Trends of Mathematical Mindset Research: A Bibliometric Analysis 

− Degol, J. L., Wang, M.-T., Zhang, Y., & 

Allerton, J. (2018). Do Growth Mindsets in 

Math Benefit Females? Identifying 

Pathways between Gender, Mindset, and 

Motivation. Journal of Youth and 

Adolescence, 47(5), 976–990. 

https://doi.org/10.1007/s10964-017-0739-8 

− Derviş, H. (2020). Bibliometric Analysis 

using Bibliometrix an R Package. Journal of 

Scientometric Research, 8(3), 156–160. 

https://doi.org/10.5530/jscires.8.3.32 

− Dong, L., Jia, X., & Fei, Y. (2023). How 

growth mindset influences mathematics 

achievements: A study of Chinese middle 

school students. Frontiers in Psychology, 

14, 1148754. 

− Donthu, N., Kumar, S., Mukherjee, D., 

Pandey, N., & Lim, W. M. (2021). How to 

conduct a bibliometric analysis: An 

overview and guidelines. Journal of 

Business Research, 133, 285–296. 

https://doi.org/10.1016/j.jbusres.2021.04.07

0 

− Duckworth, A. (2016). Grit: The power of 

passion and perseverance (Vol. 234). 

Scribner New York, NY. 

− Dusdal, J., & Powell, J. J. W. (2021). 

Benefits, Motivations, and Challenges of 

International Collaborative Research: A 

Sociology of Science Case Study. Science 

and Public Policy, 48(2), 235–245. 

https://doi.org/10.1093/scipol/scab010 

− Dweck, C. S. (2006). Mindset: The new 

psychology of success. Random house. 

− Ellegaard, O. (2018). The application of 

bibliometric analysis: Disciplinary and user 

aspects. Scientometrics, 116(1), 181–202. 

https://doi.org/10.1007/s11192-018-2765-z 

− Ellegaard, O., & Wallin, J. A. (2015). The 

bibliometric analysis of scholarly 

production: How great is the impact? 

Scientometrics, 105(3), 1809–1831. 

https://doi.org/10.1007/s11192-015-1645-z 

− Erdyneeva, K. G., Prokopyev, A. I., 

Kondakchian, N. A., Semenov, S. V., 

Evgrafov, A. A., & Fayzullina, A. R. (2024). 

A comprehensive bibliometric analysis of 

current trends in outdoor and informal 

learning for science education. Eurasia 

Journal of Mathematics, Science and 

Technology Education, 20(6), em2461. 

https://doi.org/10.29333/ejmste/14660 

− Eysenbach, G. (2006). Citation Advantage 

of Open Access Articles. PLoS Biology, 

4(5), e157. 

https://doi.org/10.1371/journal.pbio.004015

7 

− Finger, D. C., Draghici, C., Perniu, D., 

Smederevac-Lalic, M., Halbac-Cotoara-

Zamfir, R., Sehic, A., & Kapović Solomun, 

M. (2021). The Importance of International 

Collaboration to Enhance Education for 

Environmental Citizenship. Sustainability, 

13(18), 10326. 

https://doi.org/10.3390/su131810326 

− Fregola, C. (2015). Mathematics and 

Educational Psychology: Construction of 

Learning Environments. In T. Lowrie & R. 

Jorgensen (Eds.), Digital Games and 

Mathematics Learning (Vol. 4, pp. 175–

200). Springer Netherlands. 

https://doi.org/10.1007/978-94-017-9517-

3_10 

− Freshwater, D., Sherwood, G., & Drury, V. 

(2006). International research collaboration: 

Issues, benefits and challenges of the global 

network. Journal of Research in Nursing, 

11(4), 295–303. 

https://doi.org/10.1177/1744987106066304 

− Gutshall, C. A. (2020). When Teachers 

Become Students: Impacts of Neuroscience 

Learning on Elementary Teachers’ Mindset 

Beliefs, Approach to Learning, Teaching 

Efficacy, and Grit. European Journal of 



 |99  102 
ANUJR-B. Vol. 40 (1), 2026                  Published: An-Najah National University, Nablus, Palestine 

Psychology and Educational Research, 3(1), 

39–48. 

− Hannula, M., Maijala, H., & Pehkonen, E. 

(2004). Development of understanding and 

self-confidence in mathematics; grades 5-8. 

Proceedings of the 28th Conference of the 

International Group for the Psychology of 

Mathematics Education, 3. 

− Hassan, W., & Duarte, A. E. (2024). 

Bibliometric analysis: A few suggestions. 

Current Problems in Cardiology, 49(8), 

102640. 

https://doi.org/10.1016/j.cpcardiol.2024.10

2640 

− Heinze, A., Reiss, K., & Franziska, R. 

(2005). Mathematics achievement and 

interest in mathematics from a differential 

perspective. Zentralblatt Für Didaktik Der 

Mathematik, 37(3), 212–220. 

https://doi.org/10.1007/s11858-005-0011-7 

− Henningsen, M., & Kay Stein, M. (1997). 

Mathematical Tasks and Student Cognition: 

Classroom-Based Factors That Support and 

Inhibit High-Level Mathematical Thinking 

and Reasoning. Journal for Research in 

Mathematics Education, 28(5), 524–549. 

https://doi.org/10.5951/jresematheduc.28.5.

0524 

− Hirsch, J. E., & Buela-Casal, G. (2014). The 

meaning of the h-index. International 

Journal of Clinical and Health Psychology, 

14(2), 161–164. 

https://doi.org/10.1016/S1697-

2600(14)70050-X 

− Igiri, B. E., Okoduwa, S. I. R., Akabuogu, E. 

P., Okoduwa, U. J., Enang, I. A., Idowu, O. 

O., Abdullahi, S., Onukak, I. E., Onuruka, C. 

C., Christopher, O. P. O., Salawu, A. O., 

Chris, A. O., & Onyemachi, D. I. (2021). 

Focused Research on the Challenges and 

Productivity of Researchers in Nigerian 

Academic Institutions Without Funding. 

Frontiers in Research Metrics and Analytics, 

6, 727228. 

https://doi.org/10.3389/frma.2021.727228 

− Irakleous, P., Christou, C., & Pitta-Pantazi, 

D. (2022). Mathematical imagination, 

knowledge and mindset. ZDM – 

Mathematics Education, 54(1), 97–111. 

https://doi.org/10.1007/s11858-021-01311-

9 

− Jaffe, E. (2020). Mindset in the Classroom: 

Changing the Way Students See Themselves 

in Mathematics and Beyond. The Clearing 

House: A Journal of Educational Strategies, 

Issues and Ideas, 93(5), 255–263. 

https://doi.org/10.1080/00098655.2020.180

2215 

− Katz, J. S., & Martin, B. R. (1997). What is 

research collaboration? Research Policy, 

26(1), 1–18. https://doi.org/10.1016/S0048-

7333(96)00917-1 

− Kaya, S., & Karakoc, D. (2022). Math 

Mindsets and Academic Grit: How Are They 

Related to Primary Math Achievement? 

European Journal of Science and 

Mathematics Education, 10(3), 298–309. 

https://doi.org/10.30935/scimath/11881 

− Lechner, C. M., Anger, S., & Rammstedt, B. 

(2019). Socio-emotional skills in education 

and beyond: Recent evidence and future 

research avenues. In R. Becker (Ed.), 

Research Handbook on the Sociology of 

Education. Edward Elgar Publishing. 

https://doi.org/10.4337/9781788110426.000

34 

− Lee, H. Y., Jamieson, J. P., Miu, A. S., 

Josephs, R. A., & Yeager, D. S. (2019). An 

entity theory of intelligence predicts higher 

cortisol levels when high school grades are 

declining. Child Development, 90(6), e849–

e867. 

− Lupton, R. C., & Allwood, J. M. (2017). 

Hybrid Sankey diagrams: Visual analysis of 

multidimensional data for understanding 



  |100  102 
Sugama Maskar, et al.                  Development Trends of Mathematical Mindset Research: A Bibliometric Analysis 

resource use. Resources, Conservation and 

Recycling, 124, 141–151. 

https://doi.org/10.1016/j.resconrec.2017.05.

002 

− Masitoh, L. F., & Fitriyani, H. (2018). 

Improving students’ mathematics self-

efficacy through problem based learning. 

Malikussaleh Journal of Mathematics 

Learning (MJML), 1(1), 26. 

https://doi.org/10.29103/mjml.v1i1.679 

− Maskar, S., & Herman, T. (2024). The 

Relation between Teacher and Students’ 

Mathematical Mindsets to the Student’s 

Comprehension of Mathematics Concepts. 

Journal on Mathematics Education, 15(1), 

27–54. 

− Merigó, J. M., & Yang, J.-B. (2017). A 

bibliometric analysis of operations research 

and management science. Omega, 73, 37–

48. 

https://doi.org/10.1016/j.omega.2016.12.00

4 

− Mooghrabi, N. (2019). The impact of 

learning based on brain theory in 

achievement and mathematical thinking 

skills among ninth grade students. An-Najah 

University Journal for Research - B 

(Humanities), 33(11), 1809–1838. 

https://doi.org/10.35552/0247-033-011-003 

− Morgan, C., Campbell, B., & Teleen, T. 

(2012). The Role of the Academic Journal 

Publisher and Open Access Publishing 

Models. International Studies Perspectives, 

13(3), 228–234. 

https://doi.org/10.1111/j.1528-

3585.2012.00495.x 

− Moser, J. S., Schroder, H. S., Heeter, C., 

Moran, T. P., & Lee, Y.-H. (2011). Mind 

Your Errors: Evidence for a Neural 

Mechanism Linking Growth Mind-Set to 

Adaptive Posterror Adjustments. 

Psychological Science, 22(12), 1484–1489. 

https://doi.org/10.1177/0956797611419520 

− Neavill, G. B. (1975). Role of the Publisher 

in the Dissemination of Knowledge. The 

ANNALS of the American Academy of 

Political and Social Science, 421(1), 23–31. 

https://doi.org/10.1177/0002716275421001

04 

− Ng, B. (2018). The Neuroscience of Growth 

Mindset and Intrinsic Motivation. Brain 

Sciences, 8(2), 20. 

https://doi.org/10.3390/brainsci8020020 

− Onodera, N., & Yoshikane, F. (2015). 

Factors affecting citation rates of research 

articles. Journal of the Association for 

Information Science and Technology, 66(4), 

739–764. https://doi.org/10.1002/asi.23209 

− Passas, I. (2024). Bibliometric Analysis: The 

Main Steps. Encyclopedia, 4(2), 1014–1025. 

https://doi.org/10.3390/encyclopedia40200

65 

− Peterson, M. F. (2001). International 

collaboration in organizational behavior 

research. Journal of Organizational 

Behavior, 22(1), 59–81. 

https://doi.org/10.1002/job.61 

− Pohl, H. (2020). Collaboration with 

countries with rapidly growing research: 

Supporting proactive development of 

international research collaboration. 

Scientometrics, 122(1), 287–307. 

https://doi.org/10.1007/s11192-019-03287-

6 

− Pranckutė, R. (2021). Web of Science (WoS) 

and Scopus: The Titans of Bibliographic 

Information in Today’s Academic World. 

Publications, 9(1), 12. 

https://doi.org/10.3390/publications901001

2 

− Puusepp, I., Linnavalli, T., Huuskonen, M., 

Kukkonen, K., Huotilainen, M., Kujala, T., 

Laine, S., Kuusisto, E., & Tirri, K. (2021). 

Mindsets and Neural Mechanisms of 

Automatic Reactions to Negative Feedback 



 |101 102 
ANUJR-B. Vol. 40 (1), 2026                  Published: An-Najah National University, Nablus, Palestine 

in Mathematics in Elementary School 

Students. Frontiers in Psychology, 12, 

635972. 

https://doi.org/10.3389/fpsyg.2021.635972 

− Rhew, E., Piro, J. S., Goolkasian, P., & 

Cosentino, P. (2018). The effects of a growth 

mindset on self-efficacy and motivation. 

Cogent Education, 5(1), 1492337. 

https://doi.org/10.1080/2331186X.2018.149

2337 

− Riehmann, P., Hanfler, M., & Froehlich, B. 

(2005). Interactive Sankey diagrams. IEEE 

Symposium on Information Visualization, 

2005. INFOVIS 2005., 233–240. 

https://doi.org/10.1109/INFVIS.2005.15321

52 

− Schoenfeld, A. H. (Ed.). (2016). Cognitive 

science and mathematics education. 

RoutledgeTaylor & Francis Group. 

− Sezer, O., Ayhan Baser, D., Oztora, S., 

Caylan, A., & Dagdeviren, H. N. (2022). 

The Importance of Keywords and 

References in a Scientific Manuscript. 

Eurasian Journal of Family Medicine, 11(4), 

185–188. 

https://doi.org/10.33880/ejfm.2022110401 

− Subramanyam, K. (1983). Bibliometric 

studies of research collaboration: A review. 

Journal of Information Science, 6(1), 33–38. 

https://doi.org/10.1177/0165551583006001

05 

− Sun, X., Nancekivell, S., Gelman, S. A., & 

Shah, P. (2021). Growth mindset and 

academic outcomes: A comparison of US 

and Chinese students. Npj Science of 

Learning, 6(1), 21. 

https://doi.org/10.1038/s41539-021-00100-

z 

− Supriandi, Lesmana, T., Subasman, I., 

Rukmana, A. Y., & Purba, P. M. (2023). 

Analisis Produktivitas Penelitian 

Pendidikan di Negara Berkembang: 

Perbandingan antara Negara di Asia 

Tenggara. Jurnal Pendidikan West Science, 

1(07), 449–459. 

https://doi.org/10.58812/jpdws.v1i07.540 

− Tahamtan, I., Safipour Afshar, A., & 

Ahamdzadeh, K. (2016). Factors affecting 

number of citations: A comprehensive 

review of the literature. Scientometrics, 

107(3), 1195–1225. 

https://doi.org/10.1007/s11192-016-1889-2 

− Tambunan, H. (2018). The Dominant Factor 

of Teacher’s Role as A Motivator of 

Students’ Interest and Motivation in 

Mathematics Achievement. International 

Education Studies, 11(4), 144. 

https://doi.org/10.5539/ies.v11n4p144 

− Tassinari, L. F. D. M., Araújo, T. C. M. D., 

& Barbosa, J. A. (2023). Seismic 

Oceanography Method: A Prisma based 

Sistematic Review. Journal of Engineering 

Research, 3(25), 2–26. 

https://doi.org/10.22533/at.ed.31732523240

71 

− Tripathi, M., Kumar, S., Sonker, S. K., & 

Babbar, P. (2018). Occurrence of author 

keywords and keywords plus in social 

sciences and humanities research: A 

preliminary study. COLLNET Journal of 

Scientometrics and Information 

Management, 12(2), 215–232. 

https://doi.org/10.1080/09737766.2018.143

6951 

− Vygotsky, L. S. (1980). Mind in Society: 

Development of Higher Psychological 

Processes (M. Cole, V. Jolm-Steiner, S. 

Scribner, & E. Souberman, Eds.). Harvard 

University Press. 

https://doi.org/10.2307/j.ctvjf9vz4 

− Waham, J. J., Asfahani, A., & Ulfa, R. A. 

(2023). International collaboration in higher 

education: Challenges and opportunities in a 

globalized world. EDUJAVARE: 



  |102  102 
Sugama Maskar, et al.                  Development Trends of Mathematical Mindset Research: A Bibliometric Analysis 

International Journal of Educational 

Research, 1(1), 49–60. 

− Warlick, S. E., & Vaughan, K. (2007). 

Factors influencing publication choice: Why 

faculty choose open access. Biomedical 

Digital Libraries, 4(1), 1. 

https://doi.org/10.1186/1742-5581-4-1 

− Widmer, R. J., Widmer, J. M., & Lerman, A. 

(2015). International Collaboration: 

Promises and Challenges. Rambam 

Maimonides Medical Journal, 6(2), e0012. 

https://doi.org/10.5041/RMMJ.10196 

− Woszczynski, A., & Whitman, M. (2016). 

Perspectives on open access opportunities 

for is research publication: Potential benefits 

for researchers, educators, and students. 

Journal of Information Systems Education, 

27, 259–276. 

− Xie, J., Gong, K., Li, J., Ke, Q., Kang, H., & 

Cheng, Y. (2019). A probe into 66 factors 

which are possibly associated with the 

number of citations an article received. 

Scientometrics, 119(3), 1429–1454. 

https://doi.org/10.1007/s11192-019-03094-

z 

− Xu, X., Zhang, Q., Sun, J., & Wei, Y. (2022). 

A bibliometric review on latent topics and 

research trends in the growth mindset 

literature for mathematics education. 

Frontiers in Psychology, 13, 1039761. 

https://doi.org/10.3389/fpsyg.2022.1039761 

− Zhang, J., Yu, Q., Zheng, F., Long, C., Lu, 

Z., & Duan, Z. (2016). Comparing keywords 

plus of WOS and author keywords: A case 

study of patient adherence research. Journal 

of the Association for Information Science 

and Technology, 67(4), 967–972. 

https://doi.org/10.1002/asi.23437

 


