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Abstract 

The purpose of this paper was to highlight some of the main points which are 
responsible to strengthen the teaching-learning and innovation in mathematics and 
science education. The governmental bodies worldwide are instrumental in the 
implementation interventions to improve the quality of overall education in general and 
enhancing mathematics and science education in particular through policy reforms, 
curriculum improvements, teacher training, technology integration, and public-private 
partnerships. These efforts aim to foster innovation, critical thinking, and equitable 
access to STEM education. Despite challenges, sustained governmental initiatives are 
crucial for equipping students with essential analytical skills for future advancements. 
Facilities for the schools in terms of material resources as well as recruitment of 
mathematics and science teachers are also crucial. Major interventions by the 
governmental bodies to enhance the critical thinking and innovation in mathematics 
and science education are highlighted below. 
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1. Introduction 

Mathematics and Science stands as a cornerstone of intellectual development and critical thinking playing an 

indispensable role in shaping the cognitive capacities of individuals and contributing to the advancement of the 

societies.  Mathematical literacy is commonly defined as the capacity to identify, understand, and engage in 

mathematics; and the ability to make informed judgments about the role that mathematics plays in everyday life to 

act as a reflective citizen (Organization for Economic Cooperation and Development, 2006).  Government’s 

initiative in elevating the quality of mathematics and science education as recognising the pivotal role that 

mathematics and science plays in developing intellectual capacities and fostering analytical thinking is also 

appreciable.  The rationale behind governmental involvements in enhancing mathematics education is 

multifaceted. Governments recognize the pivotal role of mathematics and science in fostering analytical thinking, 

problem solving abilities and innovation, which are vital components of competitive and dynamic workforce. 

Consequently, strategic interventions become imperative to align educational practices with the evolving needs of 

the 21st century global economy.   

Mathematics and science education forms the bedrock of academic curricula, globally influencing educational 

trajectories and career prospects. However, the landscape of mathematics and science learning has witnessed 
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evolving challenges, including changing pedagogical paradigms, technological advancements and imperative for 

developing critical thinking skills. Many Studies are also indicating the decline in the interests of students in the 

subjects like mathematics and science. McDonald, C. V. (2016), found that decline in students’ interest in school 

science and mathematics relates to the transition from primary school to high school. A frequently cited reason 

for declining participation focuses on students’ attitudes and interest in mathematics and science subjects. Many 

studies have reported students’ low interest and motivation in school science (Hidi & Harackiewicz, 2000; Lyons 

& Quinn, 2010; Sjoberg & Schreiner, 2006), which has been largely attributed to transmissive, teacher-centred 

pedagogies; perceived irrelevancy of school science to the real world; heavy, difficult and content-driven 

curriculum; curriculum focused on preparing the academic elite; and a lack of attention to the human aspects of 

contemporary science (Fensham, 2006; Goodrum, Hackling & Rennie, 2001; Lyons, 2005; Osborne & Collins, 

2001; Tytler & Symington, 2006). Similarly, for mathematics, a number of studies have shown that many students 

have negative attitudes towards mathematics, and low engagement (Grootenboer & Hemmings, 2007; Zan, 

Brown, Evans & Hannula, 2006). Governments are increasingly acknowledging the need for proactive 

interventions to address these challenges and ensure the relevance and efficiency of mathematics and science 

education in contemporary society.  

Examining these interventions can provide insights into their theoretical foundations practical implications and 

ultimately their impact on elevating the standards of mathematics and science education. Observing the pressing 

need for adaptive and innovative approaches that ensure the continued relevance and excellence of mathematics 

education in the modern era is the need of the hour. Personalized learning strategies including technology-

enhanced adaptive tools foster deeper student engagement and understanding in mathematics (Sharma, P. 2024).  

As mathematics education is crucial to individual growth and the advancement of society, governments 

everywhere are trying to enhance math instruction. Students may learn critical 21st century skills like creativity and 

resilience by participating in practical mathematical research. The Rashtriya Avishkar Abhiyan (RAA) was started 

by the Ministry of Personnel Development in India to encourage curiosity and creativity in math and science 

through applying computers to make learning more engaging and relevant to everyday life. Research indicates 

engaging students in mathematical inquiry has the potential to develop important 21st century competencies, 

including resilience, coping with uncertainty, self-reliance, and creativity; in addition to increasing interest and 

engagement in mathematics (Fielding Wells, 2013; Goos, 2004). Here are some of the governmental interventions 

to enhance the quality of teaching and learning of mathematics and science.  

2. Governmental Interventions 

Government is contributing its part for the improvement in the quality of teaching and learning of mathematics 

and science. Some of the major interventions impacting various stakeholders are given in the following lines: 

2.1 Sensitization of Parents and Community 

With a view to sensitize the community in general and parents in particular, government is conducive to nurture 

science, mathematics, technology and talent among children through right attitudes and following activities viz.,  

i. Promotion of communication strategies to sensitize parents and society on Science and, Mathematics 

education in an increasingly knowledge based society through mass media.   

ii. Community-scientist interactions at six monthly intervals using TV, Radio and other, technologies.  

iii.  Engagement of parents in Classroom teaching at school level.  

iv. Community leaders in Science and Mathematics events/ activities of schools Parent-Science & Math 

teacher meetings. 

v.   Engage Civil Society / NGOs working on Science and Mathematics (selected based on set norms by 

State/ National level Mentoring Institution) in popularising science and mathematics. 
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2.2 Organised Visits to Science Museums, Innovation Hubs and Science Fairs 

 In order to raise awareness among parents and the community, the government has unveiled a program to 

encourage students to learn science and math owing to the subjects' significance in a knowledge-based society. 

This involves increasing parental involvement in classroom activities, establishing interactions between scientists 

and the community, and using the media to increase awareness. Additionally, planned field trips to science 

museums, innovation centers, and other nearby enterprises are meant to improve students' educational 

opportunities and critical thinking abilities, which will hopefully boost their interest in STEM subjects. Research 

indicates that virtual field trips incorporating inquiry-based learning can enhance students' critical thinking skills 

and science learning outcomes (Sriarunrasmee & Suwannatthachote, 2016). 

2.3 Participation in Science and Mathematics Competitions/Olympiads 

 In order to encourage student involvement in STEM (Science, Technology, Engineering, and Mathematics) 

sectors, the Ministry of Human Resource Development (MHRD) encourages participation in science and math 

competitions involving the National Children Science Congress and other Olympiads. These contests push 

students to use their knowledge creatively and critically, which might enhance their academic performance and 

ignite a lifetime of curiosity in STEM fields of study. By decentralized these activities, the effort hopes for greater 

student and teacher participation from a wider range of schools and foster a progressive and scientific culture.  

MHRD, NCSM, Nehru Yuvak Kendras & DST are working together to encourage following greater participation 

of children in the events, like National Children Science Congress, Teachers Science Congress Competitions for 

Science & Innovation at State/District level, Maths and Science Olympiads, IRIS Intel Programme, ISRO Science 

Competitions, Citizen Science Programme, etc. 

2.4 Expanding Outreach of Ministry of Science and Technology Programs 

In an effort to encourage young people to engage more in science and technology-related activities, the Ministry 

of Science and Technology attempts to promote its programs to more schools around India. This includes 

programs like INSPIRE, which supports creativity and invention by giving grants and awards to teens from the 

ages of 10 and 15. The government's commitment to boosting public interest and involvement in technological 

development is reinforced by the National Council of Science Museums' (NCSM) plans to establish innovation 

hubs to engage students and play a role with their continued development in STEM subjects. These initiatives 

underscore the Ministry's commitment to extending the reach of science and technology programs, thereby 

enhancing public engagement and the application of scientific advancements across India (Joseph, K. J., & Abrol, 

D. (2009). 

2.5 Science, Mathematics and Technology Clubs for Children 

 According to the text, the Ministry of Human Resource Development (MHRD) is partnering with groups like 

Vigyan Prasar and the National Council of scientific Museums to promote with the development of scientific, 

math, and technology clubs for kids. By offering a coordinated setting for investigation and education, these 

associations seek to spark student interest in STEM (science, technology, engineering, and mathematics) subjects. 

These clubs will also be encouraged by neighborhood nonprofits, and studies show that inclusion in these evening 

events can enhance children' attitudes and academic achievement in STEM subjects. Study examines how 

participation in after-school STEM clubs—which include science, mathematics, and technology components—

can positively influence children’s engagement, attitudes, and performance in STEM subjects (Huang & Chang, 

2018).  

2.6 Promotion of Science and Mathematics Teacher Circles 

In an effort enhance teaching strategies and boost student engagement, mentoring institutions organize educators 

into cooperative networks in lieu of the promotion of science and math teacher circles. By bringing real-world 

scientific and technology relates to into the classroom, these circles seek to go beyond regular textbooks and 

concentrate on a variety of themes, include problem-solving and project-based learning. Over a five-year period, 
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mentoring institutions—including esteemed educational institutions—will enhance these efforts to enhance 

teaching of science and math and student involvement.For instance, a study by Garner et al. (2017) found that 

participation in a Mathematics Teachers' Circle positively influenced elementary teachers' use of problem-solving 

strategies in their classrooms. 

2.6.1 School Mentoring  

For the purpose of to improve the teaching of science and math over a five-year period, Higher Education 

Institutions (HEIs) partner up with nearby schools, among them Higher Secondary, Secondary, and Upper 

Primary schools. The partnership is known as school mentoring. These mentoring companies like the Homi 

Bhabha Centre for Science Education and several Indian Institutes of Technology, seek to foster greater student 

involvement through hands-on training, encourage a collaborative and innovative culture between the students 

and teachers, and supply the required tools and assistance. The objective is to establish constructive classrooms 

and educational environments that make use of students' native tongues and life experiences to enhance class 

discussions and foster creative thinking in math and science. 

i. To improve student engagements through Science and Mathematics activities in schools.  

ii. To create a culture of “making and doing” by students and teachers. 

iii. To encourage collaborative engagement of teachers and students with planned and coordinated sustenance 

in the form of material access (resources, documentation and e materials), institutional support (work load, 

scheduling, flexibility etc.) and intellectual support (content experts, mentoring, etc.). 

 

2.6.2 Effective Classroom Transactions 

The interactive teaching and learning process which produces a stimulating and inspiring environment for 

students is sometimes referred to as "effective classroom transactions." In an attempt to make teachings easier to 

comprehend and relevant to the students' everyday lives and cultural their surroundings, this method places an 

intense focus on using the students' mother tongue or home language, particularly among younger pupils. It 

boosts class discussions and fosters collaborative learning through empowering students to engage with their 

findings, create their own terminology for scientific and mathematical topics, and share their own personal 

experiences and observations. Research indicates that integrating technology into curriculum delivery can 

significantly improve these transactions Mohanty, A. (2018). 

 

2.6.3 Strengthening Teaching through Institutional Support and Technology 

The development of resource materials involves establishing alliances with important educational agencies like as 

the National Council of Science Museums, DST, and NCERT with the aim to increase access to scholarly works 

in mathematics and science nationwide. By working with various educational institutions and groups, they hope to 

further develop online platforms like the National Repository of Open Educational Resources (NROER). In 

order to successfully educate and understand these subjects, schools will also be sponsored in integrating 

technology into their instructional spaces by converting them into E-classrooms provided with an online 

connection and rich multimedia content. 

2.6.4 Development of Resource Materials  

The impact of using technology and adequate funding while teaching science and math in schools is examined in 

the work. In order to further enhance learning experiences, it stresses how important it is for schools to have up-

to-date ICT infrastructure, such as e-classrooms with a broadband connection and audio-visual aids. It also 

emphasizes the need of supplying learning materials, increasing science labs, and making sure that students have 

real-life chances to investigate ideas, all of which can enhance their capacity for thinking critically and problem-

solving. Dickey and Bejarano (2023) introduced the GAIDE framework, utilizing Generative AI to enhance the 

development of educational resource materials. 
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2.6.5 Use of Technology in Science and Mathematics Teaching  

The value of using technology and adequate finances while teaching science and mathematics in schools addressed 

in the work. In order to improve learning experiences, it underscores how important it is for schools to have 

current ICT infrastructure, such as e-classrooms with internet connection and audio-visual aids. It also highlights 

the need of supplying teaching materials, bolstering science labs, and making sure that students have concrete 

chances to investigate ideas, all of which can enhance their capacity for reasoning and problem-solving.  

2.6.6 Provision of Teaching Learning Equipment and Materials 

Good scaffolding and other conceptual, physical demonstrations, mathematical and statistical visualization and 

digital models which fosters active engagement of children in the classrooms be encouraged. All schools be 

provided with a variety of science and mathematics models and science magazine for example (National Institute 

of Science Communication and Information Resources) for active engagement of children. In addition, School 

libraries be enriched with books for teachers and students to sustain interest in Science, Mathematics and 

Technology. Darkwa (2013) emphasizes the critical role of adequate teaching and learning materials in effective 

instruction. 

2.6.7 Strengthening Science and Mathematics Laboratories 

 School Science Laboratories will be strengthened based on set standards. The students will be given opportunity 

to explore and visualize science and mathematics ideas, concepts through activities and enhance their 

understanding of the subjects through critical thinking and problem solving skills. All the elementary and 

secondary Schools will be provided Science and Mathematics Kits to augment materials for use in mathematics to 

understand concepts as well as to build upon understanding for applications and problem solving. Funds under 

centrally sponsored schemes can be accessed for the purpose. Mentoring Institutions can help & guide 

schools/States Govt. to build appropriates& modern school laboratories. Tobin (1990) emphasizes the 

importance of effective laboratory activities in enhancing science learning. 

3. Recruitment of Science and Mathematics Teachers 

The recruitment of math and science instructors is critical for raising the quality of learning in these areas for 

pupils in grades VI–XII. The National Council for Teacher Education (NCTE) has ordered that states and Union 

Territories (UTs) allocate particular teaching jobs for the above subjects and appoint appropriate applicants. The 

achievements of initiatives like MASS in luring and keeping skilled teachers further highlights the necessity for 

governments and academic institutions to keep track on science and math graduates and offer counseling to 

encourage them to seek teaching certificates. 

4. Assessment Design for Science and Mathematics 

The objective of science and math assessment design is to establish techniques that measure students' 

understanding through real-world applications rather than only memorization. This means evaluating competence 

through projects, creative assignments, and exercises for solving problems. A number of programs, including 

school board workshops and cooperation from groups like the National Council of Science Museums, have the 

goal to enhance these instruments of evaluation and equip educators with the skills to incorporate technology into 

their lessons. Genemo and Miah (2016) discuss the challenges in assessing multi-step mathematical problems and 

propose a design science methodology to develop an expert-system-based solution. 

5. Teacher Preparation for Science, Mathematics and Technology 

The need for professional development of teachers in a particular field is always a must. In India, teaching 

academics in science, math, and technology consists a number of government programs meant to raise the average 

level of education. These consist of training programs, scholarship programs, the National Curriculum 

Framework, as well as internet projects like Swayam that enable educators in introducing technology into their 

lessons. The overall objective of these initiatives is to establish a nurturing academic environment that encourages 

originality and better equips students for the challenges that lie ahead in STEM careers. Niess (2005) discusses the 
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importance of developing TPACK for teachers to effectively integrate technology into science and mathematics 

instruction. 

These interventions collectively contribute to the government’s efforts in fostering a conducive learning 

environment promoting Innovation and enhancing the overall quality of mathematics and science education in 

India. Government of India has implemented a range of interventions to enhance learning and foster innovation 

in mathematics and science education.  These interventions span policy initiative, curriculum reforms, teacher 

training programs and integration of technology. Here, we explore various interventions under taken by the 

government of India in the realm of mathematics education. 

6. Conclusions  

The results emphasize that the government's numerous efforts in science and math education are not primarily 

focused on altering pedagogical methodologies; actually they seek to develop a revolutionary strategy that could 

significantly improve student learning outcomes. The government aspires to give students a more comprehensive 

and integrated educational experience by installing a variety of programs and initiatives. This will better prepare 

them for opportunities and obstacles in these disciplines in the future. This demonstrates a larger approach to 

raising standards in education and promoting creativity in the STEM fields (science, technology, engineering, and 

mathematics). This discussion on the governments interventions has delves into the multifaceted landscape of 

multidisciplinary perspective in education with a particular focus on its impact on learning outcomes in 

mathematics and science. This discussion underscores that such an approach of government, is not merely to 

bring changes in the pedagogical trend but it is transformative paradigm with the potential to bring revolution in 

the field of mathematics and science, with diverse schemes which provides students with the more comprehensive 

and interconnected learning experience better preparing them for the challenge and opportunities of the future.   
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