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Abstract: Mathematics education in India has been a 

critical aspect of the academic landscape, shaping the 

intellectual and analytical capabilities of students. 

However, despite India's long history of mathematical 

innovation, modern mathematics education faces 

several challenges. This paper explores the key issues 

identified in the last five years through various reports, 

surveys, and studies. The challenges range from 

curriculum rigidity and pedagogical inefficiencies to 

socioeconomic barriers and digital divide issues, with 

implications on students' learning outcomes and India's 

overall educational goals. The research concludes with 

recommendations for addressing these challenges and 

enhancing the quality of mathematics education in India. 
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1. INTRODUCTION 

Mathematics, often termed the "language of science," 

plays a pivotal role in shaping cognitive and problem-

solving skills. In India, a country with a deep 

mathematical heritage dating back to scholars like 

Aryabhata and Ramanujan, ensuring quality 

mathematics education is critical for global 

competitiveness. However, the last five years have 

highlighted significant gaps in India’s approach to 

mathematics education at both the primary and 

secondary levels. Several reports from government 

agencies, non-governmental organizations (NGOs), 

and international assessments have pointed out 

various challenges that impede effective teaching and 

learning of mathematics in Indian schools. This 

research paper aims to synthesize these challenges as 

highlighted in reports over the last five years and offer 

insights into the systemic issues that affect 

mathematics education in India. 
 

2. REVIEW OF LITERATURE AND REPORTS 

(2018-2023) 
 

In recent years, multiple reports have highlighted 

recurring issues in India’s mathematics education. 

Some of the notable reports include: 

• Annual Status of Education Report (ASER): 

ASER has consistently shown that a large percentage 

of students in rural areas of India fail to perform basic 

mathematical operations. 

• National Achievement Survey (NAS): This 

survey, conducted by NCERT, provides a 

comprehensive overview of learning outcomes and 

often reports lower-than-expected proficiency in 

mathematics across multiple grades. 

• NITI Aayog Reports: As a government 

think-tank, NITI Aayog has frequently commented on 

the need to improve STEM education, particularly 

mathematics, to meet the demands of an evolving 

workforce. 

The literature review focuses on identifying recurring 

themes in the last five years that affect mathematics 

education. 

 

3. KEY CHALLENGES IN MATHEMATICS 

EDUCATION IN INDIA 

 

3.1 Curriculum Rigidity and Lack of Relevance 

One of the primary issues identified in recent reports 

is the rigidity of the curriculum. The mathematics 

syllabus often fails to evolve in line with modern 

demands, focusing on rote learning and theoretical 

aspects while ignoring practical applications. The 

National Education Policy (NEP) 2020 attempted to 

address some of these concerns, but reports still 

indicate that the curriculum lacks contextual 

relevance, which makes students view mathematics 

as abstract and disconnected from real-life 

applications. 

3.2 Ineffective Pedagogy and Teacher Training 

The quality of teaching is a major concern across 

Indian schools. ASER and NAS surveys highlight 

that many mathematics teachers lack the pedagogical 

skills to make the subject engaging. Teaching 

methods remain traditional, emphasizing lecture-

based delivery over interactive, student-centered 

approaches. Additionally, there is a noticeable 
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shortage of adequately trained mathematics teachers, 

especially in rural and underprivileged areas. 

Reports like the NITI Aayog STEM Report (2021) 

suggest that many teachers themselves do not possess 

a deep understanding of mathematical concepts, 

making it challenging for them to teach beyond the 

textbook. Teacher training programs, both pre-service 

and in-service, are often outdated, with insufficient 

focus on innovative pedagogical approaches or 

technological integration. 

3.3 Socioeconomic Disparities and Access to 

Resources 

Economic inequalities also play a significant role in 

the disparities in mathematics education across India. 

Rural and low-income students often lack access to 

essential resources such as quality textbooks, 

technological tools, and qualified teachers. The 

ASER reports from 2018 to 2023 consistently 

highlight that students from marginalized 

backgrounds underperform in mathematics due to 

inadequate school infrastructure, lack of 

extracurricular support, and limited parental 

education. 

3.4 Gender Disparity in Mathematics Education 

A significant gender gap exists in mathematics 

achievement in India, particularly in rural and 

conservative settings where cultural norms often 

discourage girls from pursuing education, especially 

in STEM fields. Reports from organizations like 

UNICEF (2020) emphasize that while some progress 

has been made in urban areas, gender biases still 

influence educational outcomes, especially in 

subjects like mathematics, which are stereo typically 

viewed as "male" domains. 

3.5 Digital Divide and Technological Barriers 

The COVID-19 pandemic exacerbated existing 

challenges in education, with a particular impact on 

mathematics learning. The digital divide became 

apparent as online learning platforms and resources 

became inaccessible to large sections of students in 

rural and underprivileged communities. While many 

private and urban schools could transition to online 

modes of learning, the lack of internet access and 

digital devices prevented millions of students from 

accessing mathematics education during the 

pandemic. 

Reports from UNESCO (2021) and NITI Aayog note 

that mathematics requires consistent practice, which 

was severely disrupted due to the inability to access 

online resources. The uneven integration of 

technology into mathematics education has thus 

widened the gap between urban and rural 

students.Both the ASER and NAS reports reveal that 

students' learning outcomes in mathematics are 

significantly lower than expected. This is particularly 

true for basic mathematical skills, such as performing 

simple arithmetic operations, problem-solving, and 

applying mathematical reasoning.The PISA Report 

(2018), which compares educational outcomes 

internationally, placed India near the bottom in terms 

of mathematics proficiency. This under performance 

is linked to inadequate assessment techniques. 

Traditional exams emphasize rote memorization 

rather than conceptual understanding and problem-

solving, discouraging students from engaging deeply 

with mathematics. 

4.1 Curriculum Reform and Introduction of 

Contextual Learning 

The mathematics curriculum needs to be updated to 

include real-world applications, moving away from 

rote learning and abstract concepts. The National 

Education Policy (NEP) 2020 provides a framework 

for integrating more practical, interdisciplinary 

learning. The curriculum should be revised to 

incorporate project-based learning, mathematical 

modeling, and real-life problems that encourage 

students to apply their skills in meaningful ways as 

follows: 

• Introduce project-based learning where 

students use mathematics to solve real-world 

problems. 

• Reduce reliance on examinations that 

emphasize memorization, and adopt assessments that 

test conceptual understanding and application. 

• Partner with local industries or communities 

to provide examples of how mathematics is used in 

the real world. 

 

4.2 Teacher Training and Continuous Professional 

Development 

Solution: Improving teacher training is critical to 

ensuring better delivery of mathematics education. 

Professional development programs must focus on 

innovative pedagogical techniques such as inquiry-

based learning, flipped classrooms, and the use of 

technology in teaching.  
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Some of the strategic ways for its implementation are 

follows:  

• Provide in-service training for current 

teachers that introduces them to interactive teaching 

methods and digital tools. 

• Include more mathematical pedagogical 

content in pre-service teacher education programs. 

• Create incentives for teacher excellence, 

including recognition and rewards for innovative 

teaching practices. 

• Encourage the use of peer-teaching models 

in rural and under-resourced areas, where 

experienced teachers can mentor less experienced 

ones. 

 

4.3 Bridging Socioeconomic Gaps through Resource 

Allocation 

To reduce inequities in mathematics education, it is 

essential to invest in schools in underprivileged and 

rural areas. This includes improving infrastructure, 

providing textbooks and learning materials, and 

ensuring that qualified teachers are available. 

 

Implementation Strategies for bridging the 

socioeconomic gaps are follows:  

• The government should increase budgetary 

allocations for rural education, focusing on 

mathematics resources. 

• Establish public-private partnerships to 

distribute affordable learning tools and resources, 

such as textbooks and educational technology, in rural 

areas. 

• Encourage community involvement and 

local NGOs to provide supplemental teaching in areas 

where qualified teachers are lacking. 

 

4.4 Promoting Gender Equality through Incentives 

and Awareness 
 

Active steps must be taken to promote gender equality 

in mathematics education by breaking down social 

barriers and encouraging girls to pursue STEM 

subjects. 
 

Implementation Strategy: 

⚫ Introduce scholarship programs specifically 

aimed at girls in rural areas to support their education 

in mathematics. 

⚫ Organize awareness campaigns involving local 

communities to dispel myths that STEM fields are 

unsuitable for girls. 

⚫ Create female role model programs, where 

successful women in STEM careers mentor girls and 

provide inspiration. 

 

4.5 Addressing the Digital Divide 

To bridge the digital divide, efforts must be made to 

expand digital access to all students, particularly in 

remote and rural areas. This includes providing 

internet access and affordable devices for students to 

engage in online learning. 

Some of the ways for increasing the digital usage in 

rural areas are follows: 

⚫ The government should invest in rural 

broadband infrastructure and provide subsidized 

internet services to underprivileged students. 

⚫ Partner with tech companies to distribute 

low-cost tablets and laptops to students in need. 

⚫ Encourage the development of offline 

educational apps that can be accessed without 

continuous internet connectivity, allowing students to 

practice mathematics independently. 

 

5. NEW WORLD TECHNIQUES FOR 

MATHEMATICS EDUCATION. 
 

These techniques aim to make learning mathematics 

more engaging, relatable, and enjoyable by using the 

student friendly latest techniques. Below are some of 

the latest techniques that have proven effective in 

sparking student interest: 

 

5.1. Gamification of Mathematics 

Gamification involves using game design elements in 

educational contexts to increase motivation and 

engagement. In mathematics, gamified learning 

platforms incorporate quizzes, puzzles, and 

competitive tasks where students can earn rewards, 

badges, or points. These platforms provide instant 

feedback, allowing students to learn from mistakes in 

real time. 

Platforms like Prodigy and Kahoot! offer game-like 

environments where students solve math problems. 

Interactive games focused on math problem-solving, 

such as Mangahigh, help students practice and 

reinforce concepts.These techniques makes learning 

fun, competitive, and rewarding while reinforcing 

mathematical concepts. 

 

5.2. Blended Learning and Flipped Classrooms 

Blended learning combines traditional classroom 

methods with digital tools, allowing students to learn 



© October 2024 | IJIRT | Volume 11 Issue 5 | ISSN: 2349-6002 

 

IJIRT 168856   INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY    2072 

at their own pace. Flipped classrooms reverse the 

traditional learning model by assigning video lectures 

and tutorials for homework while classroom time is 

used for interactive problem-solving, discussions, and 

application of concepts. The common examples are : 

⚫ Khan Academy offers video tutorials, quizzes, 

and interactive exercises that can be used for flipped 

learning. 

⚫ Teachers create customized lessons using 

platforms like Edmodo or Google Classroom, 

integrating videos, quizzes, and collaborative 

activities. 

It empowers students to learn at their own pace, focus 

on problem-solving during class, and reinforce 

learning through active discussions. 

 

5.3 Project-Based Learning (PBL) 

Project-based learning involves students working on 

real-world problems that require the application of 

mathematical concepts. This hands-on approach 

makes math more relevant to students' lives, helping 

them understand the practical applications of the 

subject. 

 

STEM projects that require students to use geometry, 

algebra, or statistics to solve real-life problems like 

designing a bridge or analyzing data trends. Schools 

are integrating coding into PBL, where students apply 

mathematical logic to write algorithms and solve 

computational problems. It will help students to  

understand how math applies to real-world challenges 

and fosters critical thinking, collaboration, and 

creativity. 

 

5.4 Math Manipulatives and Visualization Tools 

Math manipulatives are physical or virtual objects 

(like blocks, beads, or 3D shapes) that students can 

manipulate to better understand abstract 

mathematical concepts. Visualization tools use 

graphs, interactive simulations, or 3D models to make 

complex math topics more tangible. 

Tools like Geogebra allow students to visualize and 

manipulate graphs, equations, and geometric shapes. 

Virtual manipulatives (e.g., Base Ten Blocks, 

Fraction Circles) available online for various topics 

from algebra to calculus. They will help students to  

grasp abstract mathematical concepts by providing 

concrete, visual representations. 

 

5.5 Personalized Adaptive Learning Platforms 

Adaptive learning platforms use artificial intelligence 

(AI) and machine learning to tailor content according 

to each student's learning pace and ability. These 

platforms adapt in real time, providing personalized 

feedback and adjusting the difficulty level based on 

the student’s performance. Platforms like DreamBox 

and ALEKS use AI to personalize math learning, 

providing customized questions and lessons. IXL 

Learning adapts math problems based on students' 

responses, ensuring personalized practice sessions. It 

ensures that students learn at their own pace, 

addressing their weaknesses and reinforcing their 

strengths, which keeps them engaged. 

 

5.6 Mathematics through Coding and Robotics 

Integrating coding and robotics into the curriculum 

has emerged as a popular way to teach mathematical 

concepts. Coding involves logical thinking, 

sequencing, and problem-solving, which naturally 

align with mathematical skills. Robotics combines 

math with engineering, encouraging students to apply 

geometry, algebra, and arithmetic. Scratch and 

Blockly introduce young students to basic coding 

principles involving mathematics.  LEGO 

Mindstorms and VEX Robotics teach students to 

build and program robots, requiring the use of 

measurements, geometry, and logic. It will 

encourages hands-on learning and helps students see 

the direct application of mathematics in technology 

and engineering fields. 

 

5.7  Collaborative and Peer Learning 

Collaborative learning involves students working in 

groups to solve mathematical problems. Peer learning 

encourages students to teach one another, often 

making complex topics easier to understand as they 

explain them in simpler terms. Group activities where 

students collaborate on math puzzles, challenges, or 

projects. Math Circles or Math Clubs, where students 

of different ages and skill levels work together on 

engaging mathematical problems. It will promotes 

teamwork, improves communication skills, and helps 

students learn from one another's strengths and 

perspectives. 

 

5.8 Incorporating Real-Life Data and Math in 

Everyday Contexts 
 

Teachers are increasingly using real-world data sets 

and current events to teach mathematical concepts, 

making lessons more relevant. For example, using 
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weather data to teach statistics or calculating 

distances between places to explain geometry. 

Data analysis projects that involve using public 

datasets (e.g., sports statistics, environmental data) to 

explore mathematical trends. Budgeting exercises 

where students calculate expenses, savings, and 

investments, applying arithmetic and algebra to real-

life financial scenarios. It will help the students to 

understand  the practical value of mathematics in 

everyday life. 

 

5.9 Math Art Integration 

Integrating mathematics with art can engage students 

who may not traditionally enjoy the subject. Concepts 

such as symmetry, geometry, and fractals can be 

explored through drawing, painting, or crafting. 

Creating tessellations, fractals, or exploring 

geometrical patterns in art projects. Using the golden 

ratio in design and architecture, connecting art with 

algebra and geometry. 

It will help by  Engaging creative students by showing 

them how mathematics underlies much of the art they 

enjoy, making it accessible and interesting. 

 

5.10 Mathematical Storytelling through Augmented 

Reality(AR) 
 

Mathematical storytelling uses interactive narratives, 

where students follow a story or scenario that 

incorporates mathematical challenges. In augmented 

reality, these stories come to life in the classroom or 

on personal devices, allowing students to visualize 

and interact with mathematical problems in real-time, 

3D space.  

 

Advantages of Mathematical Storytelling through AR 

are follows: 

⚫ Active Learning and Engagement: AR 

storytelling transforms passive learning into active 

exploration. The interactive, immersive experience 

engages students and makes abstract concepts like 

geometry, algebra, and trigonometry more concrete. 

⚫ Contextual Learning: Stories provide real-world 

contexts, making math more relatable. Research 

shows that students learn better when mathematical 

concepts are embedded in a narrative or real-life 

scenario, helping them see the practical application of 

what they're learning. 

⚫ Personalized and Adaptive: AR storytelling 

tools can adapt to a student's skill level, offering 

different levels of difficulty within the story. This 

personalized learning experience allows students to 

progress at their own pace. 

⚫ Collaborative Learning: AR tools can also 

facilitate group work. Multiple students can interact 

with the same virtual objects in real-time, solving 

problems together, which enhances communication, 

teamwork, and peer learning. 

Students use an AR app on a smartphone or tablet that 

presents them with a story-driven scenario. For 

example, a "Mathematical Quest" might involve 

helping characters solve puzzles by applying 

algebraic equations, geometry, or calculus principles. 

The AR tool projects virtual mathematical objects—

such as geometric shapes, graphs, or number lines—

into the physical environment. 

As the story progresses, students interact with these 

objects, manipulate them, and solve challenges that 

advance the narrative. For example, they may need to 

calculate the dimensions of a bridge to help a 

character cross a river, visualize the slope of a 

mountain using linear equations, or calculate areas 

and volumes to build structures. 

A tool like "GeoAR Adventures" could present a 

narrative where students assist an explorer in 

navigating a virtual landscape. Along the way, they 

solve geometry problems to map paths, use algebra to 

determine the height of mountains, or apply statistics 

to analyze patterns in virtual ecosystems.  

This approach is gaining traction based on research 

into how immersive technologies (like AR) and 

storytelling can enhance cognitive engagement and 

learning outcomes in STEM subjects, especially in 

mathematics. 

CONCLUSION 

The challenges in mathematics education in India are 

multifaceted, ranging from curriculum and pedagogy 

issues to socioeconomic disparities and gender biases. 

However, the solutions provided here, if implemented 

systematically, can significantly improve the quality 

of mathematics education across the country. 

Curriculum reform, enhanced teacher training, 

equitable access to resources, gender-inclusive 

policies, and efforts to bridge the digital divide are 

essential to ensuring that every student, regardless of 

background, has the opportunity to excel in 

mathematics. These changes will not only enhance 

students' academic performance but also prepare 

them for the future demands of a globalized world. 
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