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Abstract 

The declining strength of mathematics students has emerged as a global concern in both developing and 

developed countries. Mathematics is central to innovation in science, technology, and economics, yet its role in 

education is weakening due to reduced student enrolment, declining achievement levels, and widespread math 

anxiety. In India, the trend is particularly visible at undergraduate and postgraduate levels, while in Western 

countries, disengagement arises despite advanced teaching methodologies and better infrastructure. This paper 

analyses psychological, pedagogical, social, institutional, and technological causes of the problem, compares 

India’s situation with that of Western countries using enrolment data and international assessments such as PISA 

(OECD, 2022), and proposes strategies to revitalize mathematics education in the 21st century. 
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I. Introduction 

Mathematics has historically been the foundation of human progress. From the invention of zero in India 

to the birth of calculus in Europe, mathematical breakthroughs have shaped civilizations. In the modern era, it 

drives advancements in data science, machine learning, financial modelling, cryptography, and space exploration. 

Despite this, mathematics is increasingly perceived by students as difficult, abstract, and disconnected from 

practical life (Boaler, 2019). 

 

The declining strength of mathematics students is observable in two dimensions: 

Enrolment: Fewer students are opting for mathematics at higher education levels. 

Performance: International assessments such as PISA reveal declining mathematical proficiency across 

countries. 

In India, the University Grants Commission (UGC, 2021) documented a 20–25% drop in mathematics 

enrolments in the past decade. In Western countries, even though infrastructure and pedagogy are advanced, the 

MAA (2019) noted a decline in mathematics majors in the USA, reflecting a cultural shift. 

Recent studies by UNESCO (2023) and the World Bank (2022) warn that declining mathematics 

achievement threatens innovation capacity and long-term economic competitiveness. This paper explores the 

causes, compares global trends, and highlights both consequences and solutions. 

Moreover, the problem is not restricted to academia. Mathematics plays a role in critical decision-making 

in governance, public health, environmental management, and digital transformation. Weakness in mathematical 

literacy can hinder entire societies from progressing in the age of artificial intelligence and big data. 

 

II. Causes Of Declining Strength 

Psychological and Cognitive Causes 

Math anxiety is a persistent barrier worldwide. It has been shown to begin as early as primary school 

and tends to increase as students face more abstract concepts (Ashcraft & Krause, 2007). Students experiencing 

math anxiety often avoid problem-solving tasks, which perpetuates poor performance. Cognitive scientists argue 

that self-efficacy in mathematics is strongly linked to repeated positive reinforcement, something lacking in exam-

heavy systems. 
 

Pedagogical Causes 

The methods used by teachers strongly influence student attitudes. In India, traditional rote-learning 

remains dominant. Teachers often emphasize procedural knowledge over conceptual understanding. Conversely, 

in Western countries, project-based and inquiry-led approaches dominate, but teachers still face pressure from 

high-stakes testing. Research by NCTM (2020) stresses that balancing creativity and assessment is one of the 

biggest challenges modern educators faces. 
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Socio-Cultural Causes 

Cultural perception of mathematics also plays a role. In India, STEM subjects are valued only when tied 

to career prospects such as engineering or medicine. Mathematics as a pure subject is often overlooked. In 

contrast, students in Western countries have more freedom, but this freedom results in early dropping of subjects 

perceived as challenging. This demonstrates that both rigid and flexible systems can discourage mathematics 

learning. 

 

Institutional and Technological Causes 

Institutional support in India is often inadequate. Rural schools face shortages of qualified teachers, 

outdated curricula, and large class sizes. In the West, technological over-reliance leads to reduced mental 

calculation ability. Both situations result in weak foundations. 

 

Digital Distractions and Policy Gaps 

With smartphones, streaming platforms, and social media dominating student time, the sustained focus 

required for mathematics learning is increasingly rare. UNESCO (2023) highlights that screen time management 

is now a key educational challenge. Policy measures, such as India’s NEP 2020, attempt to modernize curricula 

but face uneven implementation. 

 

III. Comparative Study: India Vs. Western Countries 

Enrollment and Retention 

Both India and the USA show a declining trend in mathematics enrolments, but the decline is sharper in 

India where mathematics is perceived as a high-risk subject. Table 1 demonstrates the downward trajectory. This 

decline is consistent with reports by UGC (2021) and MAA (2019). 

 

Table 1: Comparative Enrollment Decline in Mathematics (2010–2020) 
Year INDIA USA 

2010 100 100 

2015 90 92 

2020 75 85 

 

 
Figure 1: Enrollment Decline in Mathematics (2010–2020) 

 

Student Achievement (PISA 2022 Results) 

The Programme for International Student Assessment provides a useful benchmark. India’s estimated 

performance remains far below the OECD average. Western countries are stronger but scores are slipping 

compared to previous years, showing a global challenge. 

 

Table 2: PISA 2022 Mathematics Scores (Selected Countries) 

  India*: 350 
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USA: 465 

UK: 472 

Germany: 475 

Finland: 484 

OECD Avg: 472 

*India did not officially participate; score estimated. 

 

 
Figure 2: PISA 2022 Mathematics Scores (Selected Countries) 

 

Curriculum and Teaching 

Indian curricula emphasize theory without showing practical application. For example, students learn 

statistics without being exposed to its use in economics or data science. In the West, the curriculum is more 

modern, but excessive flexibility allows early subject abandonment, which reduces long-term retention of 

mathematical skills. 

 

IV. Consequences 

Academic Consequences 

Fewer students taking mathematics translates into fewer future mathematicians, teachers, and 

researchers. Universities report declining enrolment in mathematics PhD programs. This decline risks reducing 

global research output in mathematics (Elsevier, 2021). 

 

Industrial Consequences 

Industries now demand analytical and problem-solving skills. Employers frequently report graduates 

struggling with logical reasoning, coding algorithms, or statistical decision-making. According to NASSCOM 

(2020), the lack of strong mathematical foundations hampers employability in IT and AI sectors. 

 

Societal Consequences 

Mathematical literacy is crucial for informed citizenship. The COVID-19 pandemic highlighted this need 

when citizens were confronted with statistical graphs and infection curves. Poor numeracy skills limited the 

public’s ability to interpret data accurately, fostering misinformation. 

 

Economic Competitiveness 

According to the World Bank (2022), countries with weak mathematical performance will struggle in 

global competition. Innovation, digital economy participation, and startup culture all require a workforce with 

strong quantitative skills. Without improvement, India and similar nations may lag behind in the fourth industrial 

revolution. 
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V. Strategies For Revitalization 

India-Specific Strategies 

• Incorporate application-based modules in secondary and higher education. 

• Provide government scholarships for math majors. 

• Strengthen teacher training programs with incentives for rural   postings. 

• Use NEP 2020 to modernize curricula by integrating coding, data analysis, and mathematical modelling into 

schools. 

 

Western Strategies 

• Make mathematics compulsory till age 18 (as the UK plans). 

• Reduce reliance on calculators at earlier stages to strengthen numeracy. 

• Promote interdisciplinary courses such as 'Mathematics in Art' or 'Mathematics and Society' to connect math 

with diverse interests. 

 

Global Approaches 

• International collaboration on curriculum design. 

• Expansion of MOOCs, Olympiads, and online collaborations to inspire participation. 

• Adoption of AI-driven tutoring platforms that personalize learning while keeping human mentorship at the 

core. 

• UNESCO-led frameworks to ensure developing countries are not left behind. 

 

VI. Conclusion 

The weakening strength of mathematics students is not confined to one nation or region—it is a global 

crisis. India faces cultural and institutional barriers, while Western countries confront disengagement due to over-

flexibility and technology dependence. Both must act urgently. Without reform, societies will lack the 

mathematical competence necessary for innovation, governance, and everyday decision-making. A collective 

effort by educators, governments, and international bodies can redefine mathematics as an engaging, empowering 

discipline and secure its role in human progress. 
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