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Abstract 
This study examined the trends and patterns of the innovative teaching strategies in mathematics instruction from a 
bibliometric perspective. A bibliometric analysis is a systematic approach that helps a researcher understand the 
global research trends in a specific field. To better understand the current trends, an analysis of the leading countries 
in innovation, the sources with the highest publications, and keywords with the most occurrences was conducted. 
The study made use of 295 articles which were extracted from the Scopus database. The year 2020 saw the highest 
rise in literature on innovative teaching strategies. The study's findings revealed that China is the leading country in 
terms of innovative teaching strategies in mathematical instruction, followed by Indonesia, Russia, India, and the 
United States. Applied Mathematics and Nonlinear Sciences emerged as the preeminent journal for innovative 
teaching strategies, with Education and Information Technologies, Sustainability and Eurasia Journal of Mathematics, 
Science and Technology Education exhibiting identical metrics. The term "co-occurrence" emphasised the significance 
of new pedagogical approaches and the importance of technological advancements in mathematics education. English 
as the only language and Scopus as the only database were highlighted as limitations of the study. 
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Introduction 

The educational system today is characterized 

by rapid societal shifts, where advancements occur 

swiftly, and the pervasive influence of information and 

communication permeates every facet of human 

existence. Numerous researchers, communities, and 

institutions emphasize the significance of adequately 

preparing educators to employ appropriate technologies 

and teaching methods in the realm of mathematics 

instruction (Marpa, 2021; Wardat et al., 2023; Weist, 

2024). These innovations have fundamentally reshaped 

our perception of mathematics, the expectations of it, its 

practical applications, and, perhaps, the dynamics of 

learning and teaching the subject (Koparan, 2017). 

Innovation is an important concept of 

mathematics learning process. DasGupta (2017) and 

Demyanenko (2020) defined innovation as the process 

of conceiving, creating, developing, or implementing 

novel or modified products, services, procedures, 

systems, organizational structures, or business models  

 

with the aim of generating fresh value for students. This 

perspective closely aligns with that of Kovacs (2017) 

and Tribuanaswary et al. (2021), who posit that 

innovation encompasses the practical realization of 

ideas leading to the introduction of new products or 

services or the enhancement of existing ones. Other 

researchers added that the systematic rejuvenation and 

modernization of a particular domain, product, or 

service by introducing novel approaches, employing 

innovative techniques, or applying successful concepts 

to generate new value are all forms of innovation in 

education (Kovalenko et al., 2019; Khan et al. 2020). 

Consequently, innovation is defined as the process of 

converting opportunities into novel ideas and then 

applying these ideas widely in mathematics instruction. 

Mathematics is a discipline focused on the 

organization, patterns, and connections. The 

progression in mathematics stems from humanity's 

ongoing quest to quantify, measure, calculate, and 
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predict events using logical reasoning (Ugwuanyi et al., 

2023).  Sharma (2021) characterized mathematics as the 

study of topics such as quantity, structure, space and 

change, while Metu et al. (2023) assert that 

mathematics comprises a foundational set of concepts, 

facts, principles, and operations that underpin the 

functioning of any human endeavour or technology 

which are key in mathematics instruction. According to 

Kiru et al. (2018), mathematics instruction is what 

transpires in the processes of teaching and learning 

mathematics, between the learner and the instructor, 

which has to do with what, why, when and how to teach 

that which is to be taught. It is a systematic method that 

integrates empirically supported instructional principles 

to proficiently and effectively impart essential 

mathematical concepts (Doabler et al., 2018). Effective 

mathematics instructor should teach for conceptual 

understanding and promote strategic competence 

through meaningful problem-solving investigations 

(VanDerHeyden & Allsopp, 2014). However, the 

method of teaching and learning of mathematics has 

been questioned by many scholars. In a study by Chand 

et al. (2021), ineffective mathematics curriculum was 

found to be one of the major causes of poor students’ 

performance in mathematics. In a similar study by Ali 

and Jameel (2016) and Gnawali (2024), ineffective 

teaching methods and teacher strictness were the major 

causes of low academic grades in mathematics related 

contexts. While Owan and Agunwa (2012) attributed 

the reasons for poor mathematics achievement to 

include lack of motivation and understanding on the 

part of the students, they highlighted the inadequate 

teaching and learning materials was a major attribute of 

the poor recorded performances over the years. These 

finding calls for a shift from the traditional teaching 

methods to an interdisciplinary approach to education. 

It also questions the teaching strategies in use over the 

years during the process of teaching and learning of 

mathematics. To this end, it is imperative to examine 

the innovative methods in mathematics instruction 

which has been in use since the 21st century from the 

bibliometric perspective to better understand its trends 

and the patterns. 

A bibliometric analysis is one of the systematic 

ways of evaluating enormous quantities of scientific 

material. It allows a researcher to unpack the historical 

complexities of a particular field of study, while 

revealing the key areas within that domain (Donthu et 

al., 2021; Kumar et al. 2023). Researchers can employ 

sophisticated bibliometric analytic tools to form 

bibliographic couplings, quantify the intensity of the 

resulting linkages, analyse bibliometric networks, 

create bibliographic maps, and subsequently explore 

and visualise these maps (Karakus, 2019). According to 

Chen et al., (2017), Derviş (2019) Alsharif et al. (2020) 

and Abdullah et al. (2023), a bibliometric analysis is an 

approach which helps a researcher to understand the 

global research trends in a specific topic based on the 

outputs of past literatures. 

Previous bibliometric study by Julius et al. 

(2025) focused on a general overview of mathematics 

education without specifically identifying the scientific 

data on innovative teaching strategies. The research of 

Irawan et al. (2024) investigated trends in 

computational thinking in mathematics learning, 

whereas this study focused on trends in innovative 

teaching practices.  The recent bibliometric research by 

Ibragimov et al. (2024) is similar to the present study, 

but the study centered on developments in science 

education, whereas the current trend is on mathematics 

instruction. Yig (2022) conducted a study comparable 

to this present one.  However, it only examined the top 

contributing journals from 2017 to 2021, but this study 

covered the period 2000 to 2024. With differences 

observed in previous literatures and teaching strategies 

in mathematics instruction found to be ineffective, it is 

important to examine the available scientific data to 

better understand the leading countries, the major 

sources of literature to determine the frequency and 

patterns of citations between publications, revealing the 

impact and influence of research and the word co-

occurrence to determine the most important keywords. 

 

Objectives: 

1. To determine the leading countries in 

innovative teaching strategies research in 

mathematics instruction? 

2. To find out the most important sources of 

literature in innovative teaching strategies 

research in mathematics instruction? 

3. To explore the most important keywords in 

innovative teaching strategies research in 

mathematics instruction? 

 

Methods 

  In a bibliographic study, data can be 

categorised into many attributes including keywords, 

subjects, countries, sources, titles, affiliations, among 

others (Ma et al. 2022; Metu et al., 2025). Bibliometric 

analysis utilises a wide range of databases such as 

Scopus, WOS, Google Scholar, Dimensions, 

OpenAlex, among others to collect, alter, and evaluate 
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bibliographic data. In this study, the Scopus database 

was the source for the data collection. In a comparison 

of data sources, Vieira and Gomes (2009) found that the 

Scopus database had the most comprehensive coverage 

of literatures compared to other data sources. Scopus 

was also found by Siguenza-Guzman et al. (2015) as a 

multidisciplinary database that offers superior coverage 

of identified journal articles. A total of 295 articles 

related to innovative teaching strategies were retrieved 

from the Scopus database (retrieved February 1, 2025). 

In this study, the coverage of data spanned from 2000 – 

2024. The term “innovative teaching strategy* OR 

method*” AND “math* instruction* OR teaching*” 

were included in the search. This is aimed at retrieving 

all the possible documents available in the Scopus 

database. The search also included only journal articles 

written in English. Data collected were analyzed using 

the VOSviewer software (v1.6.20). The software was 

deemed suitable for this study because of its low-

dimensional visualisation, which accurately depicts the 

similarity between any two items (Van Eck et al., 2010; 

Hong et al., 2020; Wani, 2023).  The nodes on the map 

signify elements, while the linkages denote interactions 

among these elements (Cheng et al., 2022; Lyu et al. 

2024; ). The lines connecting the nodes represent 

relationships, with the dimensions of each element 

determined by their occurrences. A distinct node was 

employed for various clusters to facilitate identification.

  

 

Results and Discussion 

 
The analysis of the documents from the Scopus 

database produced 295 articles. The retrieved data also 

showed document on innovative teaching strategies in 

mathematics instruction and their evolution from 2000 

to 2024. The findings from figure 1 showed the rise in 

literature. The years 2000 to 2015 produced little result. 

Perhaps, the mathematics teachers relied so much on the 

traditional teaching methods. Interest on innovation 

started to grow from the year 2016 with a dip in 2018. 

The trend has continued to rise with a remarkable 

increase in year 2024. This rise could be attributed to 

effort of researchers in an attempt to find the most 

suitable strategies to make mathematics learning more 

relevant and practical.
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Analysis of the bibliometric coupling of countries 

 
 

An analysis of bibliometric coupling of 

countries was conducted to determine the distribution 

of publications with respect to countries where the 

studies were conducted. The available data showed a 

total of 78 countries. All the countries were included in 

the bibliometric map. The authors considered all the 

countries relevant, hence the inclusion of all the 

available data. China came out top as the country with 

the most publications followed by Indonesia, Russia, 

India and the United States. China did not appear to be 

surprising giving that the country has made significant 

investments in the area of research and development 

spending $496 billion in 2024 (Avcioglu, 2025). This 

has brought about an increase in the number of 

mathematicians and scientists.
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Analysis of Bibliographic Coupling of Sources 

 
 

The researchers conducted a bibliographic 

study of the source citations to determine which sources 

have the most publications on innovative teaching 

strategies in mathematics instruction. For this analysis, 

the researchers considered only sources with more than 

one publication. This is to include only the important 

contributors to the study. A total of 197 sources were 

retrieved from the database. By considering sources 

with more than one publication, only 43 sources met the 

threshold. This represents only 21.8% of the total 

publication. Applied Mathematics and Nonlinear 

Sciences was the journal with the highest publication 

with a total of 22 articles (11.1%). Education and 

Information Technologies, Sustainability and Eurasia 

Journal of Mathematics, Science and Technology 

Education all had 7 articles each representing 3.55% of 

the total articles.
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Analysis of Co-occurrence of keywords 

 
 

The analysis of the word co-occurrence was 

carried out to determine the most important keywords 

in innovative teaching strategies in mathematics 

instruction. A total of 1792 keywords were found in the 

study. By considering keywords with five or more 

occurrences, 1731 keywords were eliminated leaving 

only 61 keywords. Furthermore, the authors used 

thesaraus to clean up keywords that appeared twice in 

the analysis. Nine keywords were eliminated and only 

52 keywords survived representing 2.9% of the total 

keywords found in the initial search.  

The keywords are grouped in four clusters, 

each on a different colour of red, green, blue and 

yellow. The keywords on the red cluster includes 

decision making, e-learning, problem solving learning, 

procedures, surveys, among others. This shows a strong 

focus on educational research and learning approaches, 

demonstrating a growing interest in understanding 

successful teaching and learning strategies. It also 

highlights a shift in focus towards innovative and 

technologically advanced learning methodologies. The 

green cluster housing keywords such as teachers, 

students, learning environment, artificial intelligence 

among others suggests that teachers are realizing the 

importance of creating effective and engaging learning 

experiences for the students through the use of 

technology. The presence of keywords such as 

educational innovation, technology, STEM education, 

and computational thinking in the blue cluster 

emphasizes the use of technology in the teaching and 

learning of mathematics. In the yellow cluster, distance 

learning, covid-19, collaborative learning, online 

learning, higher education, among other keywords were 

grouped together. This suggests that there was an 

increase to the use of innovation in higher education 

after the covid-19 pandemic, as many institutions 

turned to blended learning, online learning and 

collaborative learning. 

 

Conclusion 
Innovative teaching strategy is particularly 

important in any learning environment particularly in 

mathematics instruction. With a focus on technologies, 

teachers will be able to meet the unique needs of each 

individual. This bibliometric study has shown various 

trends and patterns in mathematics education research. 

The surge in literature in the 2024 shows that educators 

are beginning to realize that innovative teaching 
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strategy could be key to unlocking students 

understanding of mathematics concepts which could 

bring about an increase in academic achievement. The 

findings of the study revealed that China is the leading 

country in innovative strategies in mathematics 

followed by Indonesia, Russia, India and the United 

States.  Applied Mathematics and Nonlinear Sciences 

stood out as the most sourced journals when it comes to 

innovative teaching strategies with the next four 

journals all sharing the same metric. The word co-

occurrence also highlighted the importance of 

innovative teaching strategies and role technology has 

played in mathematics instruction.  

 The study has some limitations. Scopus was the 

only database used in this present study for data 

retrieval. Future researchers can look into other 

databases not considered by the authors so as to make 

comparison. Only texts in English language were 

considered in this study. An inclusion of studies done in 

other languages might yield a different result. The 

current study also considered only article publications 

for data analysis. Future researchers may include other 

sources of data to draw conclusion. It was therefore 

recommended that online learning be integrated into the 

school curriculum as it will promote the use of various 

innovative tools in the learning process.  
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