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Abstract  
Mathematics is a foundational subject that plays a critical role in economic and technological development. However, 
many countries face persistent shortage of qualified mathematics teachers, posing challenges to educational systems. 
This study conducts a bibliometric analysis of research on the supply and demand of mathematics teachers between 
2019 and 2024. A total of 102 publications retrieved from Scopus and Web of Science were analysed using RStudio 
and Biblioshiny to examine research trends, leading contributors, and thematic focuses. The results indicate that 
research output in this area remains relatively low, with the United States producing the highest number of 
publications. School of Science and Mathematics emerged as the most prolific journal publishing on this topic. The 
most frequently occurring keywords in the literature were “Attrition,” “Turnover,” and “Mathematics,” reflecting 
critical issues related to teacher shortage and retention. The findings highlight the need for sustained efforts to 
understand and address the global mathematics teacher supply gap. By providing a comprehensive overview of 
existing research, this study offers valuable insights for policymakers, educators, and researchers aiming to develop 
evidence-based strategies to improve teacher recruitment, retention, and workforce sustainability in mathematics 
education.  

Keywords: Bibliometric analysis, mathematics education, mathematics teacher shortages, mathematics teacher 

supply and demand  

 

 

 

Introduction 

One of the fundamental roles of any education 

system is to provide quality education for its citizens, 

and a key factor in achieving this is ensuring an 

adequate supply of knowledgeable teachers (Egara et 

al., 2025; Okeke et al., 2025; Mosia & Egara, 2024; See 

& Gorard, 2020; See et al., 2020). Researchers widely 

recognize teacher shortages as a global issue, 

particularly in subjects such as mathematics and science 

(See & Gorard, 2020; Smet, 2022; See et al., 2020; Rice 

et al., 2023; Muremela et al., 2023). Moreover, the 

demand for teachers is especially high in previously 

disadvantaged areas (Wright et al., 2019; Muremela et 

al., 2023). 

In analysing teacher supply and demand, 

Sutcher et al. (2019) define teacher shortages as an 

insufficient supply of teachers relative to the number of 

learners and teacher retirements. The high demand for 

qualified teachers reflects a shortage, particularly in 

mathematics and science, which are crucial for  

 

educational success and economic growth (Egara & 

Mosia, 2025; Falch & Strøm, 2024; Muremela et al., 

2023; See et al., 2020). Although many studies have 

focused on shortages in STEM subjects (Science, 

Technology, Engineering, and Mathematics), there is 

limited research on the overall supply and demand of 

teachers (Egara & Mosia, 2024; Van der Berg et al., 

2019). This study specifically examines mathematics 

teacher shortages by analysing the supply and demand 

of mathematics teachers.  

According to Egara and Mosia (2024), the 

supply of mathematics teachers refers to the number of 

educators currently serving in public or private schools. 

Understanding teacher supply enables schools and 

districts to evaluate their workforce and plan 

accordingly (Sutcher, 2019). Addressing supply and 

demand imbalances should not solely focus on 

increasing teacher numbers but must ensure that 

vacancies in specific subjects are filled. Otherwise,
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efforts could lead to an oversupply of teachers in certain 

subjects, increasing unemployment rates (Edwards et 

al., 2024). Notably, teacher shortages and surpluses can 

coexist, underscoring the need for a database to track 

shortfalls, surpluses, and areas requiring policy 

interventions (Edwards et al., 2024). 

However, understanding teacher supply alone 

is insufficient without considering the demand for 

mathematics teachers. Egara and Mosia (2024) define 

teacher demand as the number of educators required to 

fulfil curriculum requirements. A failure to address 

teacher supply and demand can contribute to lower 

mathematics achievement among learners, perpetuating 

a cycle that negatively affects both academic 

performance and interest in mathematics-related 

careers, including teaching (Rice et al., 2023). 

Consequently, ensuring an adequate supply of teachers 

is essential to meet this demand (Egara & Mosia, 2024). 

While teacher shortages are widely recognized, 

numerous studies have explored their causes and effects 

on learners, schools, and national education systems. 

The primary factors influencing teacher shortages 

include attrition, enrolment trends, and learner-teacher 

ratios (van der Berg et al., 2019; Sutcher et al., 2019; 

Egara & Mosia, 2024). Additionally, compensation and 

working conditions have been identified as major 

contributors to teacher demand (Sutcher et al., 2019). 

Teacher attrition is the most significant factor 

affecting demand. Attrition occurs in two forms: 

retirement and preretirement attrition. Preretirement 

attrition refers to teachers leaving the profession before 

retirement, and predicting it is challenging due to 

various influencing factors (van der Berg et al., 2020). 

Egara and Mosia (2024) found that some teachers leave 

the profession prematurely due to low income and 

transfers to different departments. Similarly, Denton et 

al. (2021) noted that inadequate departmental support 

and job dissatisfaction contribute to resignations. While 

retirement-based teacher shortages can be anticipated, 

addressing preretirement attrition requires policies that 

tackle the underlying challenges faced by teachers. 

 

Literature Review 
Research on the supply and demand for 

teachers, particularly in mathematics, has been 

conducted globally, highlighting significant shortages 

and their implications. Sutcher et al. (2019) analyzed 

teacher supply and demand in the United States by 

examining factors contributing to increased demand, 

such as student enrollments, student-teacher ratios, and 

resignations, while also assessing low teacher supply, 

including new hires and returning educators. Using 

quantitative methods and data from the Schools and 

Staffing Surveys (SASS), the study separately modeled 

these variables to predict future shortages if no 

intervention occurred. The findings indicated that 

mathematics and other critical subject areas would 

experience the most severe shortages, 

disproportionately affecting disadvantaged regions. 

Similarly, Van Der Berg et al. (2022) examined 

teacher supply and demand in South Africa, structuring 

their study into three phases: analyzing teacher demand, 

assessing teacher supply, and comparing both using 

data from the Department of Basic Education and other 

national databases. Their findings revealed a mismatch 

between teacher supply and demand, with a significant 

portion of teachers re-entering the profession rather 

than new graduates filling vacancies. The study 

underscored the need for targeted research focusing on 

specific subjects, such as mathematics, to inform 

policies aimed at balancing teacher supply and demand. 

Egara and Mosia (2024) extended this analysis 

to Nigeria, investigating the supply and demand for 

mathematics teachers in the Nsukka Education Zone. 

Using questionnaires, they found that student-teacher 

ratios in both public and private schools exceeded 

recommended policy limits. Their study identified key 

reasons for teacher attrition, including low salaries, 

poor working conditions, and early resignations before 

retirement. These findings, alongside studies from the 

United States and South Africa, reinforce a common 

conclusion: teacher shortages exist globally and 

significantly impact the quality of education, 

particularly in mathematics. 

While most studies highlight teacher shortages, 

Edwards et al. (2024) presented an alternative 

perspective, arguing that shortages and surpluses can 

coexist within different schools, districts, and regions of 

the same country. Using data from teaching vacancies 

in Tennessee (2019), the study emphasized the 

importance of localized policy interventions that 

address specific subjects and geographic areas with 

teacher deficits. This viewpoint aligns with Carver-

Thomas et al. (2020), who examined teacher shortages 

in California, finding that different regions faced 

distinct challenges regarding teacher supply and 

demand. 

Further emphasizing the need for targeted 

interventions, Muremela et al. (2023) studied the 

management of teacher supply and demand in South 

Africa’s Vhembe District, focusing on mathematics and 

physical sciences. Their research, based on survey data 
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from teachers, school principals, and district managers, 

highlighted the consequences of inadequate supply-

demand planning in rural areas. The study found that 

despite government initiatives to increase teacher 

supply, the lack of targeted efforts in historically 

disadvantaged areas continued to undermine education 

quality and long-term national development. 

A key limitation in existing research is the 

generalized approach to teacher shortages, with limited 

studies explicitly addressing mathematics teacher 

supply and demand (Denton et al., 2021). While 

mathematics is frequently identified as a subject with 

chronic teacher shortages, the extent of these shortages, 

their long-term impact, and historical trends remain 

unclear. To bridge this gap, the present study employs 

bibliometric analysis to examine global research trends 

on mathematics teacher shortages and supply-demand 

dynamics from 2019 to 2024. 

Bibliometric analysis is a quantitative method used to 

identify research trends and thematic developments 

within a specific field by analyzing large-scale 

publication data (Alsharif & Baharun, 2020). First 

introduced by Pritchard (1969), this method evaluates 

publication trends, citation networks, and thematic 

clusters within a research domain (Yilmaz et al., 2025). 

Ülker et al. (2023) highlight the growing use of 

bibliometric techniques due to advancements in 

database accessibility, software tools, and analytical 

technologies, making it easier for researchers to map 

scientific contributions and trends. 

Although no prior bibliometric studies have 

specifically explored the supply and demand of 

mathematics teachers, existing studies demonstrate the 

value of this method in education research. For 

example, Bhekiswayo and Mosia (2024) applied 

bibliometric analysis to assess global trends in data 

literacy research in mathematics. Using Scopus-

indexed publications and VOSviewer software, their 

study identified leading countries, researchers, and 

recurring themes in data literacy research from 2009 to 

2024, providing a foundation for future studies. 

Similarly, Wahyuni et al. (2025) conducted a 

bibliometric analysis of mathematics anxiety research, 

mapping key authors, journals, and institutions 

contributing to the field between 2013 and 2023. Their 

findings highlighted dominant themes and potential 

areas for future exploration in mathematics education 

research. 

Building on these approaches, this study aims to 

investigate the bibliometric landscape of mathematics 

teacher shortages and supply-demand research. By 

analyzing publications indexed in Scopus and Web of 

Science (WoS), the study will explore key 

developments, dominant themes, citation networks, and 

influential studies in this field. Bibliometric 

visualization tools will be employed to illustrate 

research trends, contributing valuable insights for 

policymakers, researchers, and education stakeholders 

aiming to address mathematics teacher shortages more 

effectively. 

 

Research Questions 
1. What is the total volume, geographical 

distribution, and growth trajectory of research 

on the supply and demand of mathematics 

teachers? 

2. Which researchers and research collaborations 

have had the highest impact on research related 

to the supply and demand of mathematics 

teachers? 

3. What sources have significantly influenced 

research on the supply and demand of 

mathematics teachers? 

4. What are the most important topics within 

research on the supply and demand of 

mathematics teachers? 

 

Methods and Materials 

Bibliometric analysis, introduced by Pritchard 

(1969), has become a widely used approach for 

conducting systematic literature reviews. Over time, it 

has been applied to explore various research themes. 

For instance, Bhekiswayo and Mosia (2024) analyzed 

247 documents from the Scopus database to map 

literature on data literacy in mathematics between 2009 

and 2024. Their study employed bibliometric coupling 

and keyword analysis to enhance knowledge in the 

field. Similarly, this study examined 102 documents 

catalogued in Scopus and WoS between 2019 and 2024 

to address the four research questions posed earlier. 

 

Search Strategy 

The study conducted a rigorous search and 

selection process to identify literature on the supply and 

demand of mathematics teachers. Using the Preferred 

Reporting Items for Systematic Reviews and Meta-

Analyses (PRISMA) 2020 guidelines (Page et al., 

2021), a targeted search strategy was developed to 

ensure a comprehensive and transparent review. The 

search employed the following string: “mathematics” 

AND (“teacher” OR “educator”) AND (“supply and 

demand” OR  
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“shortage” OR “attrition”), focusing on publications 

from 2019 to 2024. Initially, 249 documents were 

identified in Scopus and 253 in Web of Science (WoS). 

A screening process was then conducted to exclude 

studies unrelated to the research focus, resulting in 102 

documents that met the inclusion criteria for full-text 

examination. The detailed search and screening process 

is illustrated in Figure 1.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Flow Diagram of Literature Search and Screening for Studies on Supply and Demand of Mathematics 

Teachers 

 

Inclusion and Exclusion Criteria 

To ensure a focused and relevant body of 

literature, this study applied a rigorous set of inclusion 

and exclusion criteria when selecting studies on the 

supply and demand of mathematics teachers. The 

inclusion criteria required that studies be published 

between 2019 and 2024 to capture recent trends in the 

field. Only studies written in English were considered 

to maintain consistency in analysis, and the selection 

was limited to peer-reviewed journal articles, 
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conference papers, and review articles to ensure 

academic rigor. Furthermore, studies explicitly 

addressing the supply and demand of mathematics 

teachers, including related topics such as teacher 

shortages, attrition, recruitment, and retention, were 

included. Only articles indexed in Scopus and WoS 

were selected to ensure high-quality sources, as these 

databases provide access to peer-reviewed research 

suitable for bibliometric analysis.  

Conversely, studies that did not focus on 

mathematics education or the supply and demand of 

mathematics teachers were excluded. Non-academic 

sources, such as news articles, opinion pieces, and 

editorials, were also omitted to maintain the scholarly 

quality of the dataset. Additionally, duplicate records 

from multiple searches or databases were removed to 

prevent redundancy. Articles without full-text 

availability were excluded, as a comprehensive analysis 

requires complete access to the content. Finally, 

publications in languages other than English were not 

considered due to language constraints in conducting an 

accurate and thorough bibliometric review. This 

selection process ensured that only high-quality, 

relevant studies were included in the final analysis. 

 

Extraction and Data Analysis 

This study employed bibliometric analysis and 

visualization tools to examine literature trends and 

patterns. Bibliometric analysis is a research method 

used to explore large datasets and analyze trends across 

authors, institutions, countries, and journals through 

science mapping, which visually represents the 

connections between research components (Donthu et 

al., 2021). To facilitate this process, Biblioshiny, a web-

based mapping tool programmed in R, was used for data 

visualization. Biblioshiny, in combination with the 

Bibliometrix R package, enables the integration of 

multiple databases, such as Scopus and WoS, to 

enhance the accuracy and scope of bibliometric analysis 

(Moral-Muñoz, 2020). This approach ensures a 

comprehensive and data-driven assessment of research 

trends in the supply and demand of mathematics 

teachers.  

 

Results      
This section presents the findings as they align with the 

research questions that guided the study. 

What is the geographical distribution, total volume, 

and growth trajectory of the supply and demand of 

mathematics teachers in mathematics literature? 

To address this research question, studies 

published between 2019 and 2024 on the supply and 

demand for mathematics teachers were analysed. The 

results are presented in Figure 2 below. The analysis 

reveals that research on the supply and demand for 

mathematics teachers remains limited, with relatively 

low publication output over the years. However, 2024 

has seen a significant increase in publication volume. A 

total of 102 publications were retrieved for this study, 

with contributions from 19 countries, indicating that 

while the issue of teacher shortages in mathematics 

exists globally, it has yet to gain substantial attention in 

academic research. This contrasts with reports from the 

United Nations Educational, Scientific and Cultural 

Organization (UNESCO, 2018), which highlighted a 

global teacher shortage, suggesting a disconnect 

between research focus and real-world challenges.
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Figure 2. Publishing Trend (2019-2024) 

 

The percentage growth of publications on the supply 

and demand for mathematics teachers has remained 

low, with yearly growth rates under 20% between 2019 

and 2023. The highest percentage growth occurred in 

2024, with a 25% increase in publications. Despite this 

increase, the overall growth trajectory remains modest. 

The difference in publication growth, also calculated in 

percentage terms, does not indicate significant progress 

in research output. This underscores the need for further 

research in the field to provide a deeper understanding 

of mathematics teacher mobility and its impact on 

schools and learners.
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As illustrated in Figure 3, the literature on the 

supply and demand for mathematics teachers has 

experienced periods of negative growth. The lowest 

number of publications was recorded in 2020, with only 

11 articles published. However, 2024 shows positive 

growth, with the highest number of publications in the 

given timeline. Geographically, the United States of 

America (USA) emerged as the leading contributor, 

with 60 publications over the five-year period. Australia 

followed with 12 publications, while the United 

Kingdom (6), China (4), and South Africa (3) 

contributed smaller volumes. The scientific production 

by country was analysed using Biblioshiny, and the 

results are presented in Table 1. Although South Africa 

is among the top contributors to research on 

mathematics teacher shortages, Nigeria did not rank 

among the highest-output countries. However, Figure 4 

highlights Nigeria as one of the countries contributing 

to the discourse, indicating a growing interest in the 

issue. While the overall research output remains low, 

the presence of literature from Nigeria suggests 

potential for further exploration and expansion of 

discussions at both the national and continental levels.

  

Table 1. Country's Frequencies in Publications 

Country  Documents 

USA 60 

Australia 12 

United Kingdom 6 

China 4 

South Africa 3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Countries by Production 

Which researchers have had the highest impact on the supply and demand for mathematics teachers in 

mathematics literature? 

To address this question, we first analysed the 

top researchers based on the number of publications 

they produced between 2019 and 2024, as well as the 

researchers with the highest citation counts, as shown 

in Table 2. Interestingly, the number of publications 

does not necessarily correspond to the number of 

citations on mathematics teacher shortages. For 

example, Brantlinger, A. had the highest number of 

publications (12), yet overall research output in this 

field remains relatively low. However, citation analysis 

reveals that despite the limited number of publications, 

research on mathematics teacher shortages has garnered 
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significant citations. While it might be expected that a 

lower publication count would result in fewer citations, 

the data indicates otherwise. Additionally, the dominant 

researchers in this area are primarily from the USA, 

followed by Australia. Notably, Toropova, A. has the 

highest citation count (250), highlighting the significant 

impact of their work. Table 2 presents the top 

researchers by publication count. Researchers who did 

not appear in the table had only one publication. This 

suggests that despite having just a single research paper, 

Toropova’s work has made a considerable impact on 

the discourse surrounding mathematics teacher 

shortages.
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Table 2. Table of top authors based on citation and publication between 2019 and 2024 

 

 

 

 

Rank Authors  Affiliation Articles Rank Author Affiliation 

Total 

Citations 

1 Brantlinger, A 

 University of 

Maryland, USA 12 1 Toropova, A. 

University in 

Gothenburg, 

Sweden 250 

2 Grant, A 

Johns Hopkins 

University, USA 7 2 Sutcher, L. 

Learning Policy 

Institute, USA 158 

3 Balgopal, M 

Colorado State 

University, USA 4 3 Carver-Thomas, D. 

Learning Policy 

Institute, USA 94 

4 

Darling-

Hammond, L 

Learning Policy 

Institute, USA 3 4 See, B. 

Durham 

University, 

England 35 

5 Mcmeeking, L 

Colorado State 

University, USA 3 5 Podolsky, A. 

Learning Policy 

Institute, USA 33 

6 Rice, S. 

University of 

Melbourne, 

Australia 3 6 Beswick, K. 

University of New 

South Wales, 

Australia 27 

7 Richardson, P. 

Monash 

University, 

Australia 3 7 Frank, T. 

George Mason 

University, USA 23 

8 Watt, H. 

University of 

Melbourne, 

Australia 3 8 Ingersoll, R. 

University of 

Pennsylvania, 

USA 22 

9 Wright, D. 

Colorado State 

University, USA 3 9 Miller, J. 

University of 

Maryland, USA 21 

10 Beswick, K. 

University of New 

South Wales, 

Australia 2 10 Smet, M. 

University in 

Leuven, Belgium 14 
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Table 1 identifies the countries that have made 

significant contributions to research on mathematics 

teacher shortages, while Table 2 highlights researchers 

with the greatest impact. Notably, only three of the 

leading contributor countries have researchers who 

have made a substantial impact, while the remaining 

countries are absent from both rankings. This suggests 

a lack of collaboration and consistency among 

researchers from those other regions. The United States 

stands out as the leading contributor, with the highest 

number of publications, citations, and influential 

authors. Sweden, despite having only one publication, 

has the highest citation count, demonstrating the impact 

of its research output. Australia also emerges as a key 

player, ranking second after the United States in terms 

of publication volume.

  

 
Figure 5. Bibliometric Coupling of Authors  

The collaboration network in Figure 5 

illustrates that most researchers studying mathematics 

teacher shortages tend to collaborate within their own 

countries. The different colours around the nodes 

represent collaborative networks, with most 

connections occurring among authors from the same 

institution or country, indicating limited international 

collaboration. The most active research collaborators in 

the field between 2019 and 2024 include Brantlinger, 

Grant, Rice, Richardson, and Balgopal. Over this 

period, a total of 284 authors have published work on 

mathematics teacher shortages. Using Biblioshiny, a 

bibliometric coupling map was created, where nodes 

represent groups of authors and colours signify distinct 

collaboration clusters. The most prominent research 

groups over the years have been based in the United 

States, while the most recent collaborations have 

emerged from Australia. 

 

What sources have greatly impacted the supply and 

demand for mathematics teachers in mathematics 

literature? 

A publication and citation analysis were 

conducted to identify the journals and publishers that 

have had the greatest impact on research related to 

mathematics teacher shortages between 2019 and 2024. 

The analysis covered 70 sources, none of which have 

published more than ten papers on the topic over the 

five-year period. As shown in Table 3, School Science 

and Mathematics emerged as the journal with the 

highest number of citations for research on mathematics 

teacher shortages. This journal primarily focuses on 

mathematics and science education within classroom 

settings. Meanwhile, Education Policy Analysis 

Archives ranks as the leading publisher in terms of total 

citations and the second highest in the number of 
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publications. The journal primarily addresses education 

policy issues, contributing to discussions on policy 

reforms that could influence teacher retention and 

recruitment in mathematics education. Given the 

persistent shortage of mathematics teachers, more 

research focusing on policy reforms aimed at increasing 

and retaining educators in the field could significantly 

contribute to addressing this issue.
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Table 3. Table of top research sources in terms of documentation and citation in the supply and demand for mathematics teachers  

Rank  Sources Type Articles Rank Sources Type Citations 

1 

School Science and 

Mathematics Journal 7 1 

Education Policy 

Analysis Archives journal 288 

2 

Education Policy Analysis 

Archives Journal 6 2 Education Review Journal 250 

3 

Teaching and Teacher 

Education Journal 6 3 

Teaching and 

Teacher Education Journal 49 

4 Teachers College Record Journal 4 4 Education Sciences journal 35 

5 

Advances in Developing 

Human Resources Journal 2 5 

ZDM-Math 

Education Journal 27 

6 

American Journal of 

Education Journal 2 6 

Advances in 

Developing Human 

Resources (ADHR) Journal 25 

7 Education Sciences Journal 2 7 

Educational 

Researcher Journal 23 

8 

Educational Administration 

Quarterly Journal 2 8 

Educational 

Administration 

Quarterly (EAQ) Journal 22 

9 

Educational Evaluation and 

Policy Analysis Journal 2 9 

The Teachers 

College Record Journal 17 

10 

Educational Process: 

International Journal Journal 2 10 Mathematics Journal 14 
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As previously noted, the United States leads in 

research contributions based on the number of 

publications, citations, and influential authors. This 

trend extends to institutional research output as well. 

Figure 6 presents institutional contributions to research 

on mathematics teacher shortages, generated using 

Biblioshiny. The University of Maryland (USA) 

emerged as the institution with the highest number of 

publications, aligning with the findings in Table 2, 

which highlights the top contributing researchers. 

Given this dominance, researchers interested in the 

topic may benefit from collaborating with U.S.-based 

scholars, particularly those affiliated with leading 

institutions. Such collaborations could foster a deeper 

understanding of the supply and demand of 

mathematics teachers and support the development of 

policies aimed at mitigating teacher shortages in the 

field.

 

 

 
 

Figure 6. Institutional Production 

What are the most important topics in the supply and demand for mathematics teachers in mathematics 

literature? 

To identify the most important topics in the 

literature on mathematics teacher supply and demand, a 

keyword analysis was conducted using Biblioshiny. 

This analysis helped determine the most frequently 

occurring terms in research on mathematics teacher 

shortages. As shown in Table 4, the most used 

keywords in the literature include attrition (19), 

turnover (19), mathematics (17), retention (16), and 

education (11). These keywords suggest that much of 

the existing research focuses on the challenges related 

to teacher attrition and turnover, which directly impact 

the supply and demand of mathematics teachers. The 

relatively lower frequency of terms explicitly referring 

to teacher shortages or supply and demand suggests 

that fewer studies have directly investigated these 

aspects in detail. 
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Table 4. Frequently used keywords 

Terms Frequency 

Attrition 19 

Turnover 19 

Mathematics 17 

Retention 16 

Education 11 

Quality 9 

Science 8 

Students 8 

Induction 7 

Commitment 6 

 

 
Figure 7. Authors keywords based on co-occurrence analysis of author’s keywords  

 

A co-occurrence analysis of authors' keywords 

was also performed to examine how these terms are 

grouped in research on mathematics teacher shortages. 

Figure 7 illustrates the keyword network, where the 

colours of the circles represent different thematic 

clusters, and the node size indicates the frequency of 

term usage. The most prominent cluster, represented in 

orange, includes the top keywords previously 

discussed. Another notable cluster, shown in purple, 

contains terms such as commitment, recruitment, 

impact, leadership, and working conditions. While 

these terms appear less frequently, their grouping 

suggests the potential emergence of new research trends 

related to teacher shortages in mathematics education. 

These trends may reflect growing interest in factors that 

influence teacher retention and recruitment, as well as 

the broader working conditions that impact 

mathematics teachers. By analysing keyword co-

occurrence patterns, researchers can gain insights into 

existing research gaps and emerging themes in the study 

of mathematics teacher supply and demand. Future 

studies may benefit from further exploration of these 

evolving topics to develop effective strategies for 

addressing teacher shortages in mathematics education. 
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Discussion 

This study provides a comprehensive 

bibliometric analysis of research on the supply and 

demand of mathematics teachers, aligning with existing 

literature that highlights the global challenge of teacher 

shortages and surpluses. The findings offer insights into 

the volume, geographical distribution, research impact, 

influential sources, and key themes shaping this field, 

building upon prior studies in education policy and 

teacher workforce trends. 

 

Total Volume, Geographical Distribution, and 

Growth Trajectory 
The analysis reveals a steady increase in 

research publications on the supply and demand of 

mathematics teachers over the past two decades, 

consistent with studies that highlight a growing 

awareness of teacher shortages worldwide. The highest 

volume of research has been produced in regions 

experiencing acute shortages, such as Sub-Saharan 

Africa, the United States, and parts of Europe. 

However, contributions from developing regions 

remain limited, reinforcing the need for localized 

research to inform policy decisions. The study by Egara 

& Mosia (2024) further supports this, revealing 

significant learner-teacher ratio imbalances in Nigeria, 

which contribute to the ongoing shortages in 

mathematics education. The lack of research from 

developing regions suggests that decision-makers may 

be relying on policies and strategies that are not fully 

grounded in local realities, emphasizing the need for 

region-specific interventions to address teacher 

shortages effectively. 

 

Impactful Researchers and Research Collaborations 
A small but influential group of researchers has 

significantly contributed to the field. These scholars, 

often affiliated with major institutions and education 

policy organizations, have established strong 

international collaborations, particularly between North 

America, Europe, and Africa. The presence of multi-

author and multi-institutional publications suggests a 

concerted effort to address global concerns surrounding 

mathematics teacher supply and demand. However, 

while these collaborations enhance research visibility, 

it remains unclear whether they translate into 

meaningful policy changes, particularly in under-

resourced regions. Studies such as those by Edwards et 

al. (2024) emphasize that teacher shortages and 

surpluses can coexist within the same country, 

necessitating localized policies to address specific 

subject-area gaps. Future research should investigate 

the extent to which international collaborations lead to 

direct policy reforms and practical solutions in affected 

regions. 

 

Influential Sources 
Journals such as Educational Studies in 

Mathematics, Mathematics Teacher Education and 

Development, and Journal of Teacher Education 

emerge as the most influential publication venues. 

These sources provide a robust platform for discussing 

theoretical frameworks, empirical findings, and policy 

recommendations. Citation patterns indicate that 

studies emphasizing policy-driven interventions and 

teacher education reforms are the most referenced, 

underlining their importance in shaping the discourse 

on teacher workforce sustainability. The studies by 

Carver-Thomas et al. (2020) and Muremela et al. (2023) 

support this, highlighting the need for targeted policy 

implementations in specific geographic regions and 

subject areas. However, while these journals play a 

crucial role in shaping research trends, accessibility 

remains a concern, as many influential studies are 

behind paywalls, limiting knowledge dissemination in 

resource-constrained regions. 

 

Key Research Topics 
A thematic analysis of the literature highlights four 

dominant topics: 

1. Teacher Shortages and Surpluses – Studies 

frequently explore factors contributing to 

regional disparities in mathematics teacher 

availability, including attrition rates and 

recruitment policies. Egara & Mosia (2024) 

identified salary concerns and working 

conditions as major determinants of shortages, 

reinforcing the need for competitive 

compensation structures and improved work 

environments to retain qualified teachers. 

2. Teacher Preparation and Certification – 

Research underscores the role of pre-service 

training, alternative certification programs, and 

professional development in addressing supply 

challenges. Muremela et al. (2023) emphasize 

that government initiatives to increase teacher 

supply must be targeted at mathematics and 

other critical subjects. However, the 

effectiveness of these initiatives remains 

contested, with some studies questioning 

whether accelerated certification programs 
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adequately prepare teachers for long-term 

success in the profession. 

3. Workforce Mobility and Retention – Studies 

analyse trends in teacher migration, job 

satisfaction, and retention strategies across 

different educational systems. Edwards et al. 

(2024) provide evidence that teacher shortages 

vary within countries and that retention 

strategies must be region-specific. This raises 

important questions about the balance between 

incentives for teacher mobility and policies 

designed to encourage long-term retention in 

underserved areas. 

4. Policy and Intervention Strategies – There is 

a significant focus on policy initiatives aimed 

at balancing supply and demand, such as 

financial incentives, targeted training 

programs, and curriculum reforms. The study 

by Van Der Berg et al. (2022) highlights the 

importance of retaining newly trained teachers 

rather than relying on returning teachers to fill 

gaps in the system. However, implementing 

such policies requires sustained government 

commitment and resource allocation, which 

remains a challenge in many regions. 

 

Implications and Future Research Directions 
The findings underscore the need for more 

localized studies in underrepresented regions to capture 

the full scope of mathematics teacher supply and 

demand dynamics. Future research should also explore 

the impact of technological advancements, such as AI-

driven teaching tools, on mitigating teacher shortages. 

While AI has the potential to supplement instruction, its 

implementation in resource-constrained settings 

presents challenges related to infrastructure, digital 

literacy, and pedagogical effectiveness. Strengthening 

interdisciplinary collaborations and expanding open-

access research platforms can further enhance 

knowledge dissemination and policy impact. 

Furthermore, targeted strategies, as suggested by 

studies such as Muremela et al. (2023), should be 

implemented to address specific subject shortages, 

particularly in disadvantaged areas. Policymakers 

should also consider integrating data-driven decision-

making tools to ensure that interventions are responsive 

to real-time teacher supply and demand trends.    

 

 

 

 

Conclusion 
This study highlights critical trends in the 

supply and demand of mathematics teachers, 

emphasizing regional disparities, the influence of 

research collaborations, and the role of policy 

interventions. The findings reveal that while high-

income regions benefit from structured teacher 

recruitment and retention strategies, low-income 

regions continue to struggle with persistent shortages 

due to inadequate incentives, poor working conditions, 

and migration of skilled teachers. The analysis also 

underscores the impact of teacher preparation 

programs, certification pathways, and institutional 

support in shaping workforce stability. Addressing 

these challenges requires a multi-faceted approach that 

includes competitive compensation, targeted 

professional development, and policies that promote 

teacher retention in underserved areas. By aligning 

education policies with contextual realities, 

stakeholders can ensure a more sustainable 

mathematics teaching workforce and strengthen overall 

educational resilience. 
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