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Global Trend of Numeracy Research: A Bibliometric Analysis Using Scopus
Database

Veni Saputri1, Yaya Sukjaya Kusumah1,∗, T. Turmudi1, Al Jupri1

1Department of Mathematics Education, Universitas Pendidikan Indonesia, Bandung 40154, Indonesia

ABSTRACT. The study of numeracy has grown rapidly in the last decade, especially after the implementation of
the Minimum Competency Assessment (MCA) in Indonesia since 2021. This research aims to map the development of
numeracy research globally through bibliometric analysis, with a computational mapping approach using Bibliometrix
in RStudio and VOSviewer. Article data was taken from the Scopus database published from 2014 to 2023. Article
titles, keywords and abstracts guided the search process with reference to the keyword ‘numeracy’. A total of 811
documents were identified, of which 699 were cited. The analysis showed an increasing publication trend, with a
predominance of contributions from specific countries and institutions, and a thematic focus on academic achievement,
cognitive ability and early literacy. Keyword visualisations also reveal interrelationships between topics and show that
the integration of technology in numeracy learning is still relatively limited. The findings provide a comprehensive
overview of the structure and direction of numeracy research and open up opportunities for further exploration in
digital and interdisciplinary learning contexts.

This article is an open access article distributed under the terms and conditions of the Creative Commons
Attribution-NonComercial 4.0 International License. Editorial of EULER: Department of Mathematics, Uni-
versitas Negeri Gorontalo, Jln. Prof. Dr. Ing. B. J. Habibie, Bone Bolango 96554, Indonesia.

1. Introduction
Mathematics education plays an important role in equip-

ping students with the ability to think logically, analytically, and
quantitatively. School learning is designed to help students un-
derstand basic concepts such as mathematical facts, principles,
and relationships, and be able to apply them in problem solving
efficiently and relevantly [1]. One of the main focuses is the mas-
tery of number elements that not only support numeracy but also
serve as a foundation in interpreting number-based information
in various life contexts. In the national curriculum, this learning
outcome is represented through numeracy competence, which
has been part of the national assessment since the implementa-
tion of the Minimum Competency Assessment (MCA) in 2021.

Numeracy in an educational context refers to the ability to
use mathematical knowledge functionally to understand, inter-
pret, and respond to number-based information. Numeracy in-
cludes number recognition, numerical operations, problem solv-
ing, as well as diagram reading and data processing skills [2, 3].
Other studies emphasise the importance of applying numeracy
in everyday life, not only as a mastery of mathematical concepts,
but also as a basis for rational and evidence-based decision-
making [4–6]. With this scope, numeracy is considered a com-
petency that supports the development of critical thinking and
active participation in a digital society.

In the last two decades, scientific publications related to
numeracy have increased, reflecting the increasing complexity
of the issues studied, ranging from early literacy to financial lit-
eracy and digital numeracy [7–10]. Research is no longer lim-
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ited to basic arithmetic skills, but has expanded to more applied
domains, such as data analysis and contextual problem solving.
Several educational policies in various countries also encourage
a more holistic and context-based approach to numeracy learn-
ing. In these developments, bibliometric mapping is needed to
identify trends, dominant topics, important actors, as well as
the direction of numeracy research development globally. This
article aims to conduct such an analysis using Bibliometrix and
VOSviewer based on Scopus data for the period 2014-2023.

During the global growth of numeracy studies, a compre-
hensive mapping is needed to determine the direction and pat-
tern of research in this field. Bibliometric analysis is one of the
effective approaches to identify trends, measure scientific con-
tributions, and visualise the network of relationships between
various elements in scientific publications [11]. Therefore, this
article aims to conduct a bibliometric analysis of numerical pub-
lications using R-Studio’s Bibliometrix Package and VOSviewer.
The main focus of this research is: (i) identifying trends in numer-
acy research; (ii) analysing the impact of publications by author,
country, and affiliation; and (iii) mapping and visualising the re-
lationship between keywords and emerging topics in the global
numeracy literature.

2. Methods

The method used in this research is bibliometric analysis,
which is a quantitative approach to assess and map scientific lit-
erature in the field of numeracy. This method was chosen be-
cause it can identify trends, collaboration patterns, dominant
keywords, and contributions of individuals and institutions in a
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Figure 1. The PRISMA method was used in the document

scientific discipline [12]. The purpose of applying this method is
to produce descriptive and visual data and findings regarding the
development of numeracy studies over the past ten years. This
research is expected to not only provide a comprehensive pic-
ture of the structure and dynamics of numeracy research but also
offer a strong scientific foundation for formulating the direction
of educational policy development and research strategies in the
future.

The data search covered scholarly publications in multiple
languages, allowing for a thorough examination of academic lit-
erature from different countries and language contexts. In this
study, a clear time limit was set to maintain consistency of data
coverage. Only articles published up to 31 December 2023 were
included in the analysis. Articles that appeared after this period
were systematically excluded from the database to avoid bias due
to the mismatch of publication time with the analytical frame-
work. This research is expected to not only provide a comprehen-
sive picture of the structure and dynamics of numeracy research
but also offer a strong scientific foundation for formulating the
direction of educational policy development and research strate-
gies in the future.

The first stage in the research process was data collection
from the Scopus database, which is recognised as one of themost
reputable international journal citation indices. The inclusion
criteria included research articles published between 2014-2023
and containing themain keyword ‘numeracy’ in the title, abstract,
or keyword list. Figure 1 presents the document selection flow
using the PRISMA (Preferred Reporting Items for Systematic Re-
views and Meta-Analyses) method that illustrates the stages of
identification, screening, eligibility selection, and final inclusion
of articles analysed in this study. All articles that met the crite-
ria were exported in two file formats, Comma Separated Values

(.csv) for data exploration in RStudio and Research Information
Systems (.ris) for visualisation using VOSviewer.

The next step was bibliometric analysis. The analysis was
conducted using the Bibliometrix Package on the RStudio plat-
form [13]. This package allows researchers to extract metrics
such as the number of publications per year, number of citations,
analysis of the most productive authors, analysis of journals and
institutions, and collaboration patterns between countries and
between authors. The results of these analyses are presented in
the form of graphs, tables, and other bibliometric indicators.

Visualisation of the results was enhanced by using
VOSviewer software, which is designed to build and visualise
bibliometric networks [14]. VOSviewer was used specifically to
construct keyword co-occurrencemaps, co-authorship networks,
and co-citation networks. These visualisations helped identify
dominant research themes, relationships between researchers,
and thematic clusters formed in the numerical literature. Each
emerging cluster was then analysed to reveal key dimensions of
numeracy research, as well as potential future research direc-
tions.

3. Results and Discussion

From 2014 to 2023, 811 numeracy papers were published,
699 of which were cited. Of all published articles, there were a
total of 392 sources (journals, books, etc.). Table 1 shows that the
annual growth rate is 15.47%, the average document year since
publication is 4.32, the average number of citations per docu-
ment is 12.71, and the number of Keywords Plus (ID), Author’s
Keywords (DE), Authors, and Co-Authors per Document are 1201,
2339, 2291, and 3.29 respectively.

The increase in the number of publications on numeracy in
the last decade shows a consistent and significant trend. Based
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Figure 2. Number of scientific publications on numeracy per year in the period 2014-2023 based on Scopus data

Table 1. Main information about the data of all numeracy-
related articles

Description Results
MAIN INFORMATION ABOUT DATA
Timespan 2014:2023
Sources (Journals, Books, etc) 392
Documents 811
Annual Growth Rate % 15,47
Document Average Age 4,32
Average citations per doc 12,71
References 0
DOCUMENT CONTENTS
Keywords Plus (ID) 1201
Author’s Keywords (DE) 2339
AUTHORS
Authors 2291
Authors of single-authored docs 137
AUTHORS COLLABORATION
Single-authored docs 152
Co-Authors per Doc 3,29
International co-authorships % 24,66
DOCUMENT TYPES
article 811

on data from Scopus, articles on numeracy increased year on
year, with a slight decline in 2017, but a sharp spike from 2019
to 2023. As shown in Figure 2, this trend reflects the increasing
attention to the importance of numeracy in addressing global ed-
ucation challenges and the needs of an increasingly data-driven
society. This context also reinforces the urgency of research that
emphasises numeracy mastery as part of 21st-century literacy.

In Indonesia, the increased attention to numeracy is in line
with the implementation of the Minimum Competency Assess-
ment (MCA), which replaced the National Examination in 2021
[15]. MCA places numeracy as one of the main indicators of
student learning outcomes, focusing on the ability to reason us-

ing mathematical concepts and procedures in solving contextual
problems. This policy encourages teachers, researchers, and pol-
icymakers to pay more attention to how mathematics learning
can build numeracy ability that can be used flexibly in everyday
life. In this context, the increasing number of publications also
reflects a shift in learning approaches from procedural to more
functional and reflective approaches.

Globally, literature trends also show a new orientation
in defining numeracy, not only as numeracy ability, but as a
form of critical literacy towards quantitative information in social
life. Several studies voice the importance of data understanding,
number-based decision-making, and statistical literacy as part of
the modern numeracy framework [6, 16, 17]. In this context, the
increase in numeracy publications is not only seen as an indica-
tor of scientific growth but also as a response to new challenges
facing the digital society, including the need for data literacy, in-
formation transparency, and adaptive skills in dealing with the
complexity of quantitative information.

In addition to the number of publications, the influence of
a scientific work can also be traced through its citation rate. Ta-
ble 2 presents the ten most cited articles in numeracy over the
period 2014-2023. The article by Kahan tops the list with 392
citations, signalling an important contribution to numeracy dis-
course, especially about data-based decision-making and quan-
titative literacy in political contexts. It is noteworthy that this
paper was published in the journal Q1 (SJR = 1.53). The rest of
the articles come from diverse institutions and cover themes such
as cognitive reflection, financial literacy, and early childhood ed-
ucation, illustrating the breadth and relevance of numeracy in
various fields.

Institutional contributions to numeracy studies can also be
observed through the visualisation of affiliation networks. As
shown in Figure 3, the University of Oxford and the University
of Pittsburgh stand out with the highest number of articles, at
32 each. The University of Melbourne follows with 28 articles,
showing that they are also key players in the same academic
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Table 2. Most influential papers

No Published Year First Author Tittle Affiliation Country Citation
1 2017 Kahan [18] Motivated numeracy and enlightened

self-government
Yale University United States 392

2 2017 Nguyen [19] The state of the science of health lit-
eracy measurement

Boston University United States 20

3 2016 Primi [20] The Development and Testing of a
New Version of the Cognitive Re-
flection Test Applying Item Response
Theory (IRT)

University of Florence Italy 195

4 2015 Heath [21] Manufacturing growth and the lives of
Bangladeshi women

University of Washington United States 149

5 2022 Skagerlund [22] Decision-making competence and
cognitive abilities: Which abilities
matter?

Linköping University United States 21

6 2021 Roberts [23] Follow the leader: Child-led inquiries
to develop science learning of young
children

Edith Cowan University Australia 3

7 2015 Grohmann [24] Childhood roots of financial literacy German Institute for Eco-
nomic Research (DIW
Berlin)

Germany 123

8 2015 Williams [25] Evaluating a rugby sport intervention
programme for young offenders

University of Hertfordshire United Kingdom 24

9 2014 Schneeweis [26] Does Education Improve Cognitive
Performance Four Decades After
School Completion?

Johannes Kepler University
Linz

Austria 109

10 2018 Bialek [27] The cognitive reflection test is robust
to multiple exposures

Kozminski University Poland 101

Figure 3. Ten institutions with the highest number of publications in numeracy (2014-2023) based on Scopus data

field. Meanwhile, the University of Helsinki and Linköping Uni-
versity have 23 and 21 articles, respectively, showing strong but
slightly lower participation compared to the top three universi-
ties. On the other hand, Wesleyan University, Carleton Univer-
sity, the University of Western Australia, University College Lon-
don, and the University of Oregon have 9 articles each, indicating
that they have a lower level of engagement in this research com-
pared to the other institutions on the list. This visualisation not
only shows the productivity of the institutions, but also shows
the collaboration clusters that form in the global publication net-
work. This is an indicator that numeracy studies have involved

strong international collaborations, and reinforces the position
of some universities as influential centres of numeracy research.

Besides institutions, the contribution of individual authors
is also an important indicator in the numeracy research map. As
shown in Figure 4, Aunio P. and Peters E. are the two most pro-
lific authors in the last decade, with 11 and 10 papers, respec-
tively. Other authors also come from different institutional back-
grounds and countries, signalling that numeracy has become a
cross-cutting issue of interest to the global scientific community.
The position of these authors is important not only as an indica-
tor of productivity but also as nodes in a scholarly network that
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Figure 4. Visualisation of the top ten most prolific authors in numerical publications based on the number of documents published
during 2014-2023

Figure 5. The most relevant keywords in numeracy publications based on their frequency of occurrence

strengthens the numeracy knowledge base.
To understand the direction and trend of the developing

themes, keyword analysis is an important step. In Figure 5, the
word ‘numeracy’ appears as the most dominant term in the publi-
cations, followed by ‘literacy’, ‘early numeracy’, and ‘education’.
These terms illustrate that numeracy studies are mostly associ-
ated with primary education, assessment, and strengthening ba-
sic mathematical skills. The emergence of keywords such as ‘as-
sessment’ and ‘quantitative literacy’ also indicates a shift in re-
search focus from content mastery to critical thinking skills and
data interpretation capabilities.

Furthermore, the keyword co-occurrence analysis visu-
alised in Figure 6 reveals the conceptual structure in the numer-
acy literature. It appears that terms such as ‘achievement’, ‘maths
achievement’, ‘cognitive ability’, and ‘financial literacy’ form in-
terrelated clusters, reflecting approaches that link numeracy to
cognitive performance and real-life decision-making. However,
topics related to technology integration, such as ‘e-learning’ or
‘digital literacy’, do not yet occupy a central position in the net-

work, indicating that the utilisation of technology in numeracy
enhancement is still a relatively open research opportunity.

Analysing keyword co-occurrence in scientific publications
makes an important contribution to understanding the direction
and focus of emerging research [28]. The visualisation shown
in Figure 6 shows a complex network structure, illustrating the
interconnectedness of various concepts in education, skills, and
attainment. The network is divided into coloured clusters, which
reflect the interconnections between concepts in the context of
numeracy education. The mapping shows that numeracy is re-
lated not only to mathematics learning outcomes but also to
decision-making and evaluative aspects of the education system.
While this visualisation reveals the extensive connections be-
tween topics, there are still gaps in terms of the integration of
technology into numeracy learning and assessment mechanisms.
Some important aspects, such as the utilisation of digital tech-
nology and the development of contextual numeracy, have not
been empirically explored.

Furthermore, these findings were reinforced by a biblio-
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Figure 6. Keyword co-occurrence maps in global numeracy publications

metric study that mapped the relationship between numeracy lit-
eracy, digital literacy, and character strengthening through key-
word network analysis using VOSviewer [29]. The study identi-
fied the emergence of keywords such as e-learning, digital lit-
eracy, and project-based learning as indicators of a growing re-
search focus towards technology integration in education. How-
ever, they also noted that the implementation of technology in
numeracy learning practices is still relatively limited. This is in
line with the research findings [30], who pointed out that re-
search related to Technological Pedagogical and Content Knowl-
edge (TPACK) at the basic education level has increased, but most
of it is still at the conceptual level. Concrete practices that inte-
grate technology directly into numeracy learning have not been
widely documented. Therefore, the keyword network analysis
not only maps the trends that have occurred, but also opens up
interdisciplinary research opportunities between the fields of nu-
meracy, educational technology, and learning evaluation that still
require further exploration.

4. Conclusion

The results of this bibliometric analysis provide a compre-
hensive overview of the development of numeracy research in
the last decade. The consistent increase in the number of pub-
lications indicates that numeracy has become an important fo-
cus in global education. This finding confirms that numeracy is
no longer seen simply as part of basic mathematics mastery, but
rather as a cross-cutting competency related to decision-making,
financial literacy, and data understanding.

The review also identifies institutions and authors that play
a key role in the development of numeracy literature, and reveals
the dominance of themes such as academic achievement, cogni-
tive ability, and early literacy. However, the keyword network

mapping shows that the integration of technology in numeracy
learning has not been a major focus, thus opening up space for
the development of more innovative digital and interdisciplinary
approaches.

The implications of these findings are important for educa-
tors, researchers, and policymakers. For educational practition-
ers, the results emphasise the need to design numeracy learning
that not only focuses on counting, but also encourages students
to reason reflectively in real-world contexts. Meanwhile, for re-
searchers, there are ample opportunities to explore the role of
technology, socio-cultural contexts, and data-based assessments
in strengthening numeracy competencies across educational lev-
els.

In the future, numeracy research needs to be directed at
developing learning models that are responsive to digital chal-
lenges, strengthening data-based numeracy, and expanding the
context of numeracy into contemporary issues such as artificial
intelligence, digital economy, and social inequality. Thus, numer-
acy can be developed not only as an individual skill but also as
part of citizenship literacy in the 21st century.
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