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PREFACE

Our civilization is facing a time of unprecedented complex, and transboundary sustainable
development challenges (Allen et al. 2020). The increased emergence of communicable diseases is
linked to an ongoing ecological backlash and declining planetary health (Petrikova et al., 2020,
Jowell and Barry, 2020); the rapid degradation of lands, habitat, and biodiversity; growing
urbanization; and increasing air pollution that kills millions every year (Cohen et al., 2017). To
confront and neutralize such complex global challenges, we cannot continue with standard policy
and practices. While the millennial generation is moving from the 21st to the 22nd century,
instead of awaiting, we should consciously create a future without poverty and hunger, with
sustainable jobs, and a clean environment, that requires deep transformational changes in how our

economies and societies function if we are to achieve the SDGs (Sachs et al., 2019).

Hence, it is high time to look beyond the GDP, in understanding quality of life. The gamut of
research globally, including India, have provided alternative metrics to measure development
progress. These indices are both qualitative and quantitative and emphasize how human needs for
food, shelter, healthcare, friendship, and a healthy ecosystem are met. Similarly, it is high time to
redefine education. The education for the solution of societal problems by science and technology,
more clearly speaking by the intersection of science and social science. Extreme heat events,
wildfires, droughts and floods, infectious diseases, and food availability and nutrition are all
inextricably linked to climate and how humans and animals interact. For instance, one-third of
heat-related deaths can be attributed to climate change (Luthi et. al. 2023). In the context of the
climate crisis, an urgent need is felt for clear, compelling communication to better educate the
public about climate change, encourage behavior change, and need concerted -efforts
interconnected solutions through innovations and entrepreneurship. Policymakers need to work
with academics and trusted indigenous knowledge of local communities to tackle local problems
that are global in nature.

Science and technology are the most powerful agents of change, but the judicial exploration of the
full potential of science and technology depends on actors, including researchers and engineers,
technocrats, doctors, entrepreneurs, financiers, policymakers, educators (Messerli et al., 2019).
The stakeholders need to find a common language and modalities for working together to solve
problems we encounter. This is only possible if we can educate our future generation who are

getting shaped in the classrooms of our schools.

We need education that can apply an interdisciplinary approach in developing strategies to

motivate behavior change, tackle misinformation and address inequality in times of crisis and can
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provide the best solution in low-cost locally viable technology and practices. Education must be
free from an exam-driven nature, free from the burden of marks and grades. Education will
definitely be globally comparable, but not merely in terms of PISA or a similar kind of ranking
mechanism. India needs an education that is free from colonial hangovers and an education that is
deeply rooted in the Indian ethos and Indian system of knowledge and pedagogy. We need

education that makes learners learn how to learn and to solve problems to lead a meaningful life.

The rapid evolution of technology is reshaping the educational landscape, influencing how
institutions teach, learn, and adapt to emerging trends in educational technology. As educational
technologies advance, it is crucial to reflect on current practices while anticipating future
innovations. Innovation and creativity are the most important discourse in teaching and learning in
this period of time, while we are witnessing the Humancentric Industrial revolution 5.0., where,
teachers and learners should negotiate to design learning that is engaging, innovative and
collaborative as per the demand of this era of Industrial revolution. Along with students’ social
and emotional development-oriented teaching strategies in their classrooms, the demanding skills

of education 5.0 must be integrated.

The Working Group on Education of the G20, under the presidency of India, has identified
priority areas in bridging the gaps in education towards ‘the capacity for the future of work’
(Compendium, G-20, 2023). NEP-2020 has been designed to cover nearly 500 million children
and young adults within its ambit to make future citizens of the country, which is going to lead the
global economy. Hence, education must ensure so that learners can adapt the art of learning to
negotiate and lead the dynamics of the financial ecosystem. National Curriculum Frameworks for
School Education-2023 determines the aim so that learners and teachers can be able to relate to
their current realities to transform learning teaching towards critical appreciation to innovations,

culminating to entrepreneurship that will be locally resilient and globally relevant.

Under the pretext of the NEP-2020, the Government of India was engaged in conceiving the seeds
of a revolutionary education policy in the gestation period of NEP-2020. The National Skill
Qualification Framework (NSQF) was published in December, 2013 by the Ministry of Finance
that specified an outcome-based approach, national occupational standards and competency-based
curriculum packages in compliance with the demands of the industry. Considering the emergence
of the integration of Science, Technology, Engineering, and Mathematics in the school curriculum
to prepare students for 21st-century skills and bridge the lack of skilled human resources, the
concept of “tinkering” has given immense importance in India for innovation and skill
development. And the ‘Atal Innovation Mission’ was introduced in 2016-17 in the form of ‘Atal
Tinkering Labs’, aimed at not only providing space for young minds to collaborate and

experiment, but also giving wings to their scientific creativity towards innovations. And further to
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that documenting their innovations in the forms of patent and facilitating from prototype to
production to ensure connecting lab with the land. Reinforcing entrepreneurial education in
schools through ATL would have an instrumental effect on the entrepreneurial dynamism of the
national economy. Entrepreneurship education will not only contribute to the creation of social
enterprises and business start-ups, entrepreneurship education will make young people more
employable and more ‘entrepreneurial’ in the ongoing changes of work of world, across the social,
public and private sectors. After a considerable journey since inception, the ATL project is under
public scrutiny and this is the right time to demonstrate the story of success as ‘benchmark
practices’ to further navigate the policy legacy, and also it is the responsibility of stakeholders to
assess the limitation of the design of the ATL programme from multiple perspectives for making it

more contextual.

For any policy analyst, understanding policy failure is a major challenge and future success
depends upon such understanding (Mukherjee, 2024). On the contrary, education policy analysts
have not given adequate attention to this issue of why policy filed and what we might learn from
it. In many cases, social policy carries a broader symbolic significance than its simple
technocratic ends. Now, it is time to go beyond such official business to conform to the 21st
century demands of education. The education system is inherently multi-layered, demands
different kinds of expertise at each unique layer, and regularly invites political input and divergent
administrative interpretations at every stage of implementation of any policy, whether macro,
meso or micro level. ‘Policy mortality’ is a distinctive approach in the field of education policy,
as because failure tends to focus on the rationality of policy learning or what can be done better
(Dunlop, Citation2020). To maximize policy actualization and minimize policy failure,
legitimization beyond the legal framework, policy resourcing and time-bound policy evaluation

are the prime strategies that might facilitate effective policy implementation.

So, here, an effort has been made to relook ATL project design and its journey with its merits and
limitations with an objective of providing advocacy so that this grand project of NitiAayog could
be made more relevant in compliance to the commitment of NEP-2020 and subsequent National
Curriculum Framework-2023. The book has selectively chosen eight chapters, each of which
reflects pertinent but diverse issues and are in rhythm to the context of the ATL journey. The
chapters are written by different authors who were actively engaged in the research process related
to the ATL. The first four chapters deal with the policy and pedagogical issues of the ATL
projects from critical global and local perspectives. Chpater-5, 6 and 7 address the intricacies of
the research findings related to strength, weakness opportunities of the projects along with the
benchmark best practices. The stakeholders’ perspectives regarding this project are also brought

into the ambit of the book. The final chapter has created an open dialogue about the future
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orientation of the ATL projects that reflects an intention to provide an overall status and the future

direction of ATL in a global and local context from policy perspectives.

This book accommodates diverse theoretical and empirical ideas. The editors are grateful to all
contributors for addressing the issues from critical lenses. We do believe that the policymakers,
administrators, teachers and other stakeholders may have their tangible takeaways from this edited
volume. This book really had no scope to address the all-relevant agenda of ATL-related policy
discourse, as Innovation and Entrepreneurship Education is a rapidly growing area in policy
design. The policy, Pedagogy and Praxis of entrepreneurship education through ATL has been
addressed and hence, this book can provide relevant perspectives for those who are interested in

experimenting with the Innovative Education Policy and Programme.

The editors are grateful to the authors. The editors are extremely grateful to the appropriate
authority of NitiAayog and RIE, NCERT, Bhopal for granting and facilitating making this book
published. We are grateful to those who have silently encouraged us to move forward. At the same
time, we must admit that there may be some deficiencies which demand a lot of care that we failed
to address and, for that reason, we must be apologetic. Any criticism and suggestions are

solicited.

Principal Investigator
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EXECUTIVE SUMMARY

Atal Tinkering Labs (ATL), an initiative by the Government of India under the Atal Innovation
Mission (AIM), were established with a vision to cultivate an innovative mindset and encourage
creativity among young students. ATL aims to foster an ecosystem of innovation and
entrepreneurship by providing students with a platform to work on hands-on projects, build
prototypes, and develop solutions to real-world problems.One of the main aim of ATL is to
promote a culture of innovation and encourage students to think critically, creatively, and to solve
problems using technology and design thinking. Through ATL students are provided access to
tools and technologies like 3D printers, robotics, and electronics, helping students to learn by
doing. ATL also aims to develop a strong foundation for entrepreneurship: Nurturing young minds
to create solutions and transform them into viable products or services, promoting a spirit of
entrepreneurship.lt is one of the significant initiatives the Government of India launched in 2016-
2017. Aims of Atal Tinkering Labs is to foster twenty-first-century skills such as creative
thinking, critical thinking, problem-solving skills, design thinking, innovation, and
entrepreneurship skills among young students that enable them to address the complex challenges
in this decade. Atal Tinkering Labs incorporates technology and promotes STEM (Science,
Technology, Engineering, Mathematics) education and fosters scientific temper among young
minds. The Atal Tinkering Labs provides a great learning experience by offering experiential or
hands-on learning experiences and an interdisciplinary approach. The Atal Tinkering Labs foster
or embrace a new curriculum approach that talks about new ways of engagement and interaction

with content that aligns with the needs of twenty-first-century challenges.

Objectives and Data Sources
The study aimed to fulfill the following objectives:

To study the status of the use of ATL in Secondary Schools of Western Region in India, i.e. the
study area.

. To study the effectiveness of ATL in achievement of Learning Outcomes of Secondary School
students of the study area.

To study the effectiveness of ATL in promoting key 21%century skills, viz. Creativity, Innovation,
Entrepreneurship, Critical thinking, and Design thinking among Secondary Schools students of the
study area.

. To explore the Strengths, Weaknesses, Opportunities, and Challenges (SWOC) associated with the

implementation of ATL in Secondary Schools of the study area.

16



e. To identify the best practices associated with ATL.
f. To suggest a framework for better implementation of ATL in Secondary Schools of the study area
and to provide inputs to ATL Sarthi Scheme

FINDINGS FOR OBJECTIVE -1

Objective 1- To study the status of the use of ATL in Secondary Schools of Western Region

in India, i.e. the study area

The analysis of usage of Atal Tinkering Lab (ATL) across various states in western India reveals
significant trends in both rural and urban schools from student’s perspective. Urban schools in
Chhattisgarh exhibit the highest daily usage of ATL, with many students participating weekly.
Most students engage in ATL activities for 1-2 years, benefiting from consistent support from
ATL in-charges. Accessibility to ATL facilities outside school hours is notably high in rural
Madhya Pradesh. A strong interest in science and technology emerges as the primary motivational
factor for participation, positively influencing students' career choices and reinforcing the role of
ATL in promoting STEM education. Over the last decade, substantial investments in STEM
infrastructure and curricula have been made by both public and private sectors, recognizing the
importance of STEM fields for innovation and economic growth.The analysis of data from ATL
(Atal Tinkering Lab) in-charges reveals a high availability of essential tools and equipment in
schools. This infrastructure supports STEM integration. Student engagement in ATL programs is
structured but varies by interest, with high participation in workshops and seminars, but lower
involvement in industry visits and specific programs like AIM Hackathon. Additionally, ATL
positively influences career prospects, urban respondents finding it more effective compared to
that of rural areas. Private schools view ATL more favorably than government schools, private
school ATL in-charges reporting more effective integration and a stronger perceived impact on
educational outcomes as compared to government schools. This disparity suggests that funding

differences may affect the performance of government schools in ATL initiatives.
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FINDINGS FOR OBJECTIVE -2

Obijective 2- To study the effectiveness of ATL in achievement of Learning Outcomes of

Secondary School students of the study area

The analysis reveals that rural students outperform urban students in high achievement, although
moderate scores are prevalent in both groups. This suggests that while ATL has a stronger impact
in rural areas, interventions are necessary to improve overall academic performance.The findings
indicate that government schools report higher high scores compared to private schools. The data
highlights systemic inequities, particularly in private schools in Goa and Gujarat. *The overall
distribution of scores shows a predominance of moderate performance, indicating that while ATL
fosters foundational competencies, it is less effective in cultivating advanced mastery. The
absence of a "Very High" category limits the assessment of top performers. The chapter concludes
that differentiated instruction and advanced modules are needed to support high-potential learners,
and further investigation into the factors contributing to rural students' higher performance is

warranted.

FINDINGS FOR OBJECTIVE -3

Obijective 3 — To study the effectiveness of ATL in promoting key 21stcentury skills, viz.

Creativity, Innovation, Entrepreneurship, Critical thinking, and Design thinking among

Secondary Schools students of the study area.

The performance of students in design thinking assessments, revealing a significant concern: more
than half of the students falling into the low skill category, and a very few achieving high scores.
This trend indicates a critical deficit in creative design thinking skills, essential for 21st-century
education.The findings emphasize the need for strategic interventions to enhance design thinking
competencies, particularly by replicating successful mentorship models from Gujarat in low-
performing states like Maharashtra.

Results of entrepreneurship skills among secondary school students in the Western Region, reveal
majority of students possess moderate skills, indicating a foundational understanding but a lack of
advanced competencies, with very few achieving high scores. Urban students outperform rural
students in high achievement, while rural students excel in the moderate category. Variations
based on school management types show that government schools have more low-achieving
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students, while private schools perform better in the moderate category. State-wise, Gujarat's rural
schools demonstrate strong foundational skills, while Maharashtra's urban schools lead in high
achievers. Overall, the assessment indicates a significant gap in advanced entrepreneurial skills,
emphasizing the need for improved integration of design thinking and entrepreneurship in

academic subjects to address these disparities.

FINDINGS FOR OBJECTIVE - 4

Objective 4 - To explore the Strengths, Weaknesses, Opportunities, and Challenges (SWOC)

associated with the implementation of ATL in Secondary Schools of the study area

Atal Tinkering Labs (ATLs) are engaging students in technology through hands-on
experimentation with tools like electronics and robotics, enabling them to address local and global
challenges. These labs foster critical competencies such as creativity, curiosity, and innovation
while promoting skills like design mindset, computational thinking, and adaptive learning, leading
to overall student development.

*For teachers, ATLs enhance personal and professional development by exposing them to new
technologies and concepts, thereby enriching the learning environment for both students and
educators. This initiative encourages inclusive and engaging classrooms that nurture creativity and
problem-solving skills.

*The effectiveness of the Atal Tinkering Lab (ATL) program is hindered by several factors.
Firstly, a lack of knowledge among ATL in-charges regarding content, curriculum, and teaching
methodologies affects program outcomes, especially in less motivated schools. Additionally, the
engagement of Mentors of Change (MOCSs) is minimal, with most schools not benefiting from
their support, either in-person or online. Students struggle to integrate ATL with their regular
curriculum, viewing it as a separate entity rather than a cohesive part of their learning.
Furthermore, adequate support from schools, including resources and time, is crucial for the
program's success, yet many schools fall short in this area. Finally, the absence of consistent
assessment and research limits the ability to monitor student performance and overall program
effectiveness, leading to varied implementations across different ATLs.

*The management of Atal Tinkering Labs (ATLs) is increasingly challenging for teachers,
particularly in secondary schools, due to several factors. Time management issues arise when no
additional periods are allocated for ATL, forcing teachers to conduct sessions after school, which
not all students can attend. Financial constraints hinder the procurement of necessary consumables

for proper ATL functioning. Mentor support is limited, with only a few assigned mentors actively
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providing assistance. Additionally, motivating students to continue with ATL amid academic
pressures is difficult, leading many to discontinue participation. There is also a significant gender
disparity in participation rates between boys and girls.

*The educational qualifications of ATL in-charges affect the labs' effectiveness, highlighting the
need for qualified personnel. The interrelation of strengths, weaknesses, opportunities, and
challenges within ATLs is emphasized, with opportunities being created through innovative
thinking and persistence. Successful ATL initiatives rely on the dedication and enthusiasm of in-
charges, who often seek to enhance their skills for the benefit of their students.

*ATLs promote various learning methodologies, including game-based and project-based learning,
while connecting theoretical knowledge to real-world applications. They prioritize understanding
students' psychological needs by minimizing the pressure of quantitative assessments. The
initiative focuses on cognitive, affective, and psychomotor domains, fostering a hands-on learning
environment and introducing design thinking for innovative solutions. By recognizing
achievements at various levels, ATLs aim to cultivate 21st-century skills and minimize challenges

through a clear analysis of their strengths and opportunities.

FINDINGS FOR OBJECTIVE -5

Obijective 5 - To identify the best practices associated with ATL.

The generic best practice is hands-on based experiential learning that where students actively
engage in designing, prototyping, and problem-solving using most effective modern tools this
fosters creativity, critical thinking, and design-based learning. In general mentorship program,
peer learning and collaboration and community engagement by addressing the common people’s
challenges the ATL is unique in nature. The best practices studied collectively ensure that ATL
projects nurture a culture of innovation, entrepreneurial thinking, and problem-solving among
students, preparing them to thrive in the 21st-century knowledge economy.The best practices
presented in this chapter have their own particular experiences but all of them have been able to
facilitate student learning and skill development through ATL. Other schools may adapt these best
practices to transform their ATL into a more dynamic place of learning and innovation. These best
practice models can serve as a guide to teachers who wish to promote innovation, problem-
solving, and entrepreneurship through ATL. These practices can be further refined by the teachers

and school management to build an ecosystem of young innovators, problem solvers and global
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citizens. To scale and sustain the ATL initiatives these best practices can show a pathway to the

policy makers to ensure maximum utilization of ATL.

FINDINGS FOR OBJECTIVE -6

Obijective 6 - To suggest a framework for better implementation of ATL in Secondary

Schools of the study area and to provide inputs to ATL Sarthi Scheme

ATL activities should be integrated as part of the curriculum in schools and should not be treated
as an extra activity. At present, in most schools, it is left to the choice of the students to participate
in ATL activities or not. Teachers can effectively integrate the ATL activities into the existing
curriculum through proper training. For this, there will be a need to strengthen ATL teacher
training programs. This will remove the extra burden of ATL activities and ensure maximum
participation of the students. Also, students may be encouraged to take up interdisciplinary
projects through dedicated sessions allocated in the timetable. A National ATL Mentor Program
can be taken up by the government to train students on various aspects of project making. ATL
will be a major place of learning, innovation and skill development where students are involved in
real world projects by collaborating with local businesses, farmers, hospitals, and NGOs. All
projects should be based on a design-thinking approach to promoting innovation and centered on
solving community problems. To convert ATL from a tinkering space to an incubation center for
student startups, there will be a need for more Industry-Academia collaboration, following a
research and development approach in executing all projects along with design-thinking
integration, leveraging emerging technologies, fostering a culture of experimentation and
establishing an ATL Alumni Network. Training modules can be made to train teachers in
developing 21st century skills such as creativity, collaboration, problem-solving, critical thinking,
and communication skills in learners through ATL activities. Apart from developing practical
skills in learners, socio-emotional skills can also be promoted through ATL. NEP 2020
emphasizes Socio-Emotional Learning (SEL) as a crucial component of holistic education. It
recognizes that social and emotional skills are essential for students' overall development and
success in life. ATL projects can include design thinking exercises, teamwork-based challenges,
and community impact initiatives to enhance SEL. Encouraging students to work on social
entrepreneurship projects can strengthen their empathy, resilience, and leadership skills. There is a
need to identify potential ATL projects that can be converted into marketable products. ATLs

need to partner with local businesses, e-commerce platforms, and startup incubators to sell
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student-designed products. ATL may be developed as a technology testing ground for industry
innovations. The ATL Lab in future should contribute to India’s economy. Aligning ATL projects
with Make in India, Digital India, and Startup India can enhance their impact. India can aim to
become a $500,000 trillion economy and ATLs can play a crucial role in building a strong
foundation for innovation-driven growth. Also, there will be a need to have more inclusive and
equitable education through ATL and promotion of sustainability and climate resilient

engagement through ATL.
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CHAPTER 1

INTRODUCTION



1.1 BACKGROUND OF THE STUDY

With a vision to ‘Cultivate one Million children in India as Neoteric Innovators’, Atal Innovation
Mission is establishing Atal Tinkering Laboratories (ATLs) in schools across India. The main
objective of this scheme is to empower youth with the 21 century skills of creativity, innovation,
critical thinking, design thinking, social and cross-cultural collaboration, ethical leadership and so
on. National Education policy 2020 also envisages creating holistic and well-rounded individuals
equipped with the key 21% century skills. According to NEP 2020 there is a need to articulate new
directions for research and innovation. As part of the pursuit of spreading the dual features of
innovation and entrepreneurship, children are introduced to technology innovation by establishing
Atal Tinkering Lab (ATL) in the schools of India. The aim is to meet the creativity of the students
with imagination and develop a problem-solving attitude in the society with the inclusion of
STEM Education. 10,000 schools in more than 680 districts around the nation have already been
chosen by AIM for the creation of ATLs. Over 2 million children have access to ATLs, and over
7000 schools have received funding to date. India as a nation will be able to prosper in a holistic
manner when the fruits of development trickle down to the grass root level in an even manner for
all the sections of the society. In such a scenario, ATLs have the power to attract the imagination
of students from different strata of the society irrespective of the availability of the resources in
the local society. ATLs are definitely a boon especially for cultivating the process of innovation
among the children hailing from tribal and interior regions of India as well. ATLs were established
to cater to the following domains: to design environments where young minds can gain innovative
skills, shape concepts via practical exercises, and work and learn in a flexible setting, to provide
our young people with the abilities necessary for the 21* century. The socio-economic situation
heavily influences the availability of the options of academic, social and economic growth of a
region. It is evident to improve R & D (Research and Development), Innovation and
Entrepreneurship; an institutional push is need for the emancipation of the next generation. In this
regard, the establishment of ATLs can prove to be a milestone if implemented and utilized
properly. This is can be achieved if ATLs work on the philosophy of experiential learning, no-
cost/low-cost activities, design thinking, social learning. Atal Tinkering lab offers advanced
features of technology to students that utilize this technology to invent something new. Thus,
tinkering lab that has a curriculum aligned with NEP 2020 that teaches students from basic to
advanced level skills.It not only helps the students to learn the real-life application and importance
of the theories they have learned from their books but will also develop a natural affinity towards

STEM. In fact, science is something to be “felt and experienced” rather than reading and learning.
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The 21st century has witnessed a paradigm shift in education, with an increasing emphasis on
STEM (Acronym for: Science, Technology, Engineering and Mathematics) and innovation-driven
learning. The dynamics of the education is as such that in quite a short span of time, the STEM
education has paved way for STEAM (Science — Technology — Engineering — Arts —
Mathematics) form of learning. Globally, the maker movement and STEM/STEAM - based
learning environments have gained prominence. Countries such as the United States, Germany,
and Singapore have integrated hands-on learning spaces into their education systems to promote
innovation. Traditional education systems, which primarily focus on theoretical knowledge, often
fail to develop problem-solving and creative thinking skills essential for the modern workforce. In
the contemporary era, the global economy is increasingly driven by innovation and technology. To
remain competitive, nations must invest in fostering a culture of innovation from an early age.
Recognizing this need, the Government of India, under the leadership of NITI Aayog, launched
the Atal Innovation Mission (AIM) in 2016. One of the flagship initiatives under AIM is the

establishment of Atal Tinkering Labs (ATLS) in schools across the country.

Inspired by global trends in STEM education, ATLs aim to bridge the gap between theoretical
knowledge and practical application. The vision behind the program aligns with India’s broader
goal of developing a knowledge-driven economy. ATLs are designed to provide students with a
platform to explore, experiment, and innovate. By equipping students with 21st-century skills such
as critical thinking, problem-solving, and design thinking, ATLs aim to transform the traditional

education system and prepare students for the challenges of the future.
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Figure 1.1: Some vital info-graphic statistics about Atal Tinkering Labs, India
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According to Global Innovation Index Ranking, India ranks at the sixth position, from 66th in 2016 to
60 in 2017, out of 127 countries.

First Atal Tinkering Lab

The first Atal Tinkering Lab is all set to welcome its first set of tinkerers at Salwan Government
Girls’ School, Delhi.

This lab has been set up with support of Intel as part of a mutually signed collaborative initiative.
The objective is to develop 10 of the selected schools as state hubs and empower them to provide

support to all the ATLs.

Atal Tinkering Lab Adoption by ISRO-
Department of Space, ISRO adopted 100 Atal Tinkering Labs (ATLS) across the country to

promote education in the field of STEM, Space education and Space technology related
innovations for school students.

With adoption of 100 ATLS, distributed geographically in line with ISRO's presence across the
country in the form of various centers, the organization is taking a small step in engaging with the
students, towards giving them direction in pursuing their space dreams as a part of 'Atma Nirbhar
Bharat'. Scientists and engineers from ISRO centers, in close coordination with Capacity Building
Program Office, ISRO Headquarters. ISRO senior scientists from ISRO centres will actively
mentor the kids as well as interact with teachers in these ATLS encouraging experiments,
brainstorming ideas and spreading awareness about outer space activities.

AIM (Atal Innovation Mission) provides a grant-in-aid of %20.00 lakh for establishing an Atal
Tinkering Lab (ATL). This comprises a one-time establishment charge of up to 210.00 lakh in the
first year. This initial funding is allocated for acquiring instruments, prototyping equipment,
including do-it-yourself kits, 3D printers, electronic tools, etc. The remaining %10.00 lakh is
distributed over a maximum period of 5 years, covering operational expenses such as equipment
maintenance, purchase of consumables, organization of science lectures, innovation events,
scientific activities, competitions, and payment of honorariums to faculty and mentors involved in
the ATL.

After obtaining the ATL grant, the school is required to follow a specific procedure for setting up

the Atal Tinkering Lab (ATL) within three months of acquiring the grant and adhering to the
guidelines.Once selected, the schools will have to utilise the funds to purchase tinkering kits as

suggested in the AIM guidelines namely- P1, P2, P3,P4.
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Equipment Procurement:
Purchase equipment based on the ATL Equipment lists provided by NITI Aayog.

The necessary equipment is categorized into four packages: P1 for Electronics Development,
Robotics, Internet of Things, and Sensors; P2 for Rapid Prototyping Tools; P3 for Mechanical,
Electrical, and Measurement tools; and P4 for Power Supply, Accessories, and Safety equipment.
Schools can refer to the resources on http://aim.gov.in/resources.php to understand the
components and equipment.

NITI Aayog has given the responsibility to vendors to setup ATLs in schools. TECHB, one of the

vendors has been providing tinkering equipment to schools along with providing the training.

Certified ATL Packages Product

Figure 1.2: Atal Tinkering Lab Package No. 1 of Niti Aayog Electronics Development, Robotics,

Internet of Things and Sensor
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Figure 1.3: Atal Tinkering Lab Package No. 2 of Niti Aayog Rapid Prototyping Tools
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Figure 1.4: Atal Tinkering Lab Package No. 3 of Niti Aayog Mechanical, Electrical and
Measurement Tools
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Figure 1.5: Atal Tinkering Lab Package No 4 of Niti Aayog Power Supply and Accessories And

Safety Equipment
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Figure 1.7: Four Levels of Tinkering
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What's the goal?

To encourage students to be curious, creative, and imaginative

To help students develop skills like critical thinking, design thinking, and computational thinking
To help students learn about STEM concepts through hands-on activities

To help students develop an entrepreneurial mindset

To help students bridge the gap between theoretical and practical learning

How are ATLs set up?

ATLs are part of the Atal Innovation Mission (AIM)

The National Institution for Transforming India (NIT1 Aayog) administers the scheme
ATLSs are set up in schools across India

What's included in ATLs?

3D printers

Open-source microcontroller boards
Sensors

Computers

Do-it-yourself kits

Electronic kits

Arduino boards

Who can use ATLs?
Schools with a minimum area of 1,500 sq ft (in all-weather area) are eligible to apply.

The ATL initiative presents several opportunities for India’s education system. By fostering a
culture of innovation and creativity, ATLs have the potential to transform the way students learn
and prepare them for the challenges of the 21st century. The success of ATLs could serve as a
model for global STEM education initiatives. The programme's ability to nurture young
innovators can contribute to India’s position as a leading knowledge economy. Future expansions
should focus on inclusivity, bridging the urban-rural divide, and incorporating emerging

technologies.
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1.2 RATIONALE OF THE STUDY

The rapid advancements in technology and the evolving job market demand a shift in educational
approaches to equip students with essential 21st-century skills such as critical thinking, creativity,
collaboration, and problem-solving. The Atal Tinkering Labs (ATL) initiative, launched under the
Atal Innovation Mission (AIM) by NITI Aayog, aims to foster a culture of innovation, hands-on
learning, and STEM education among school students. However, there is a need for empirical
research to assess the actual impact of ATL on students' learning outcomes and on promoting 21°%
century skills. This study is crucial to determine. ATL promotes experiential and inquiry-based
learning, which could significantly improve students' conceptual understanding in STEM subjects.
Evaluating ATL’s influence on academic performance and problem-solving skills will provide
insights into its educational value. Promotion of 21st-Century Skills — ATL encourages students to
work on real-world challenges using design thinking, robotics, Al, and 10T tools. Investigating its
role in fostering creativity, collaboration, communication, and digital literacy will help understand
how well it aligns with global education trends. Bridging the Innovation and Entrepreneurship
Gap — By offering hands-on exposure to technology and innovation, ATL can potentially nurture
an entrepreneurial mindset among students. This study will assess whether ATL participants
demonstrate higher entrepreneurial intent and innovation capabilities. The findings of this research
can guide educators, policymakers, and institutions in refining ATL implementation, integrating
tinkering methodologies into mainstream curricula, and scaling similar initiatives to enhance
STEM education nationwide. Given the pressing need to align education with future workforce
requirements, this study will provide valuable evidence on the effectiveness of ATL in fostering

innovation-driven learning, making it a critical area for research and policy intervention.
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1.3 OBJECTIVES OF THE STUDY

To study the status of the use of ATL in Secondary Schools of Western Region in India, i.e. the
study area.

. To study the effectiveness of ATL in achievement of Learning Outcomes of Secondary School
students of the study area.

To study the effectiveness of ATL in promoting key 21%century skills, viz. Creativity, Innovation,
Entrepreneurship, Critical thinking, and Design thinking among Secondary Schools students of the
study area.

. To explore the Strengths, Weaknesses, Opportunities, and Challenges (SWOC) associated with the
implementation of ATL in Secondary Schools of the study area.

To identify the best practices associated with ATL.

To suggest a framework for better implementation of ATL in Secondary Schools of the study area
and to provide inputs to ATL Sarthi Scheme
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1.4 CONCEPTUAL FRAMEWORK

Figure 1.8: Conceptual Framework
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CHAPTER 2

AN OVERVIEW OF THE
ATAL TINKERING LABS
(ATLS)



2.1 ABOUT THE ATAL TINKERING LABS

Atal Tinkering Labs (ATLs) are an initiative by the Government of India under the Atal
Innovation Mission (AIM), launched byNational Institution for Transforming India, also called
NITI Aayog in 2016. Atal Innovation Mission (AIM) is the Indian Government’s flagship
program to foster a culture of entrepreneurship and innovation. The Atal Tinkering Labs (ATLS)
sub-scheme of AIM involves setting up laboratories in schools across the country to conduct
activity-based learning. The laboratories provide mentorship and guidance to students via the
Mentor of Change (MoC), and ATL In-Charge, a volunteers-driven initiative by AIM. An Atal
Tinkering Lab is a dedicated innovation and experimentation space within Indian schools. ATL is
a workspace where young minds can give shape to their ideas through hands on learning mode and
learn innovation skills. Young children’s (typically from Class 6 to 12) will get a chance to work
with tools and equipments to understand the concepts of STEM (Science, Technology,
Engineering and Math). ATL would contain educational and learning ‘DIY (Do-It-Yourself) Kits
and Tinkering and Prototyping Tools such as 3-D printers, microprocessors, robotics Kits, sensors,
motors, drillers, cutters, Arduino, Raspberry PI, Internet of Things (loT) Tools, Artificial
Intelligence, coding and other resources etc. ATL is an approach to empower our youth with the
21% century skills of creativity, innovation, critical thinking, problem solving, design thinking,
social and cross-cultural collaboration, ethical leadership and so on. Through this approach
students will able to develop their problem-solving skills, encourages innovation and creativity
and improves their collaboration and teamwork skills. ATL provides a platform for students to
showcase their ideas and bridge the gap between theoretical knowledge and practical
application.Students can also participates in national and global competitions, problem-solving
workshops, exhibitions, designing and fabrication of products, lectures, and so on, and showcasing
their creative projects. Students can also participate in ATL Marathons, Innovation Challenges,
Hackathons, Ideathons etc. ATL exposure not only validates students’ ideas but also opens doors
to collaborations and mentorships which includes industry experts, entrepreneurs, academicians,
engineers, and scientists who mentor the students to apply their ideas and develop innovative
projects, so that students can create a pathway for their innovations to make a meaningful impact
on society. ATL inspire students to become future entrepreneurs and technologists and support

grassroots innovations that solve real-world problems.

Through the Atal Tinkering Labs (ATL), AIM is fostering innovation at school level, where
students get anopportunity to experience design thinking and widen their intellectual horizons in
pursuit of solutions to day-to-dayproblems and showcase their innovations at prestigious
platforms. The goals and vision of the ATL program ties in beautifully with the National

Education Policy and will play a pivotal role to implement Experiential and Project-Based
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Learning model in india. The ATL ecosystem in a school facilitates a fresh learning-by-doing
teaching and learning methodology. This keeps both the teacher and the student engaged and
excited. The 21st century needs a radical and disruptive change to a student's learning processes,
with each passing day; new technology interventions by the industry are challenging the education
system to create Future-ready Makers. Tinkering and Making are natural human skills which now

need to be embraced with technology.

Beyond academic excellence, Atal Tinkering Labs nurture an entrepreneurial spirit among
students. Atal Tinkering Lab go beyond the immediate goal of school education, they create a
foundation for lifelong learning. The labs provide a platform for students to explore their business
ideas, create prototypes, and understand the fundamentals of entrepreneurship. ATL not only
prepares students for potential future ventures but also instils a mindset of innovation and risk-
taking- a crucial aspect of entrepreneurial success.Further, the support of students, teachers,
principals and parents is considered crucial in successfully achievingthe objectives of ATL. The
overall goal is to disrupt the Indian education system, and create an army of younginnovators
ready to take on the further challenges, in their constant pursuit to build the New India.As these
labs continue to flourish, they light the torch of innovation, illuminating a path towards a future
where creativity knows no bounds. Through Atal Tinkering Labs, India is not just nurturing
students; it is nurturing the innovators and problem solvers who will lead the way to a brighter

tomorrow.

ATL Eligibility

Government and private schools (from Class 6-12) can apply for ATL funding under NITI
Aayog’s scheme. Under the ATL scheme, grant-in-aid of up to 20 lakh is provided to schools
selected for setting up an ATL. Thegrant must be spent exclusively for the specified purpose
within the stipulated time of a maximum period of 5 years,with Rs.10 lakh for capital expense and

remaining Rs.10 lakh for operational and maintenance expenses.

Impact & Growth

. Over 10,000+ ATLs established in schools across India.

. Encourages interdisciplinary learning and early-stage entrepreneurship.

. Supports national initiatives like Make in India, Digital India, and Startup India.

. Promoted grassroots innovation with thousands of student-led projects in diverse fields

like agriculture, health, education, and environment.

Background

Vision: To create a culture of scientific curiosity and innovation in young minds.
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Mission: To provide students with access to advanced technologies like 3D printing, robotics, Al,
loT, coding, enabling hands-on learning and to empower the youth with the 21° century skills.
Target Group: School students from Grades 6 to 12 in both urban and rural areas.

The ATL program design and implementation follows a plug and play approach and includes
standard guidelines, curriculum, training tools, standard operating procedures (SOP) and is
supported by a robust IT system and several partnerships. It enables the creation of a culture of
innovation and a vibrant collaborative ecosystem within the school community, through
celebration and recognition of innovative students, teachers, mentors, parents and other
stakeholders.

This research focuses on evaluating the effectiveness of the ATL initiative in promoting 21st
century skills among secondary school students. It also includes the study of effectiveness of ATL
in achievement of learning outcomes at the secondary stage and explores the Strengths,
Weaknesses, Opportunities, and Challenges (SWOC) associated with the implementation of ATL
in Secondary Schools of the study area. This research identifies the best practices associated with

ATL and suggesting a framework for better implementation of ATL.
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2.2 STUDY AREA PROFILE

2.2.1 CHHATTISGARH

Educational Profile of Chhattisgarh

Chhattisgarh, established as a state on November 1, 2000, has been working to enhance its

educational infrastructure and literacy rates. Here's an overview of the state's educational profile:

Literacy Rate:
According to the 2011 Census, Chhattisgarh had an Education Index of 0.526, which was higher
than that of Bihar, Jharkhand, Uttar Pradesh, and Rajasthan (en.wikipedia.org)

The average literacy rate in urban regions was 84.05%, with male literacy at 90.58% and female

literacy at 73.39% (en.wikipedia.org)

School Education:

The state follows the 10+2 pattern of education, with both private and government-run

schools(en.wikipedia.org) . Government schools are typically affiliated with the Chhattisgarh
Board of Secondary Education (CGBSE), established on September 20, 2001, responsible for

promoting and developing secondary education(en.wikipedia.org). Private schools often affiliate
with national boards like the Central Board of Secondary Education (CBSE) or the Council for the

Indian School Certificate Examinations (CISCE) (en.wikipedia.org)

Challenges and Initiatives:
Despite progress, challenges remain, particularly in tribal regions like Bastar and Dantewada,

where literacy rates are lower, and dropout rates are higher (en.wikipedia.org)

Organizations such as the Ramakrishna Mission Ashrama in Narainpur are actively working to

uplift and educate tribal populations in remote areas (en.wikipedia.org)

Chhattisgarh continues to focus on improving its educational landscape, striving to provide quality

education and address regional disparities.
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Educational Administration of Chhattisgarh:

Chhattisgarh Board of Secondary Education (CGBSE):

Formed after the state's establishment in 2000, CGBSE is responsible for the promotion and
development of secondary education in Chhattisgarh. Its primary functions include:

Conducting examinations for Class 10 and Class 12.

Granting affiliations to schools.

Prescribing curricula and textbooks.

Training educational professionals.

Regional Support:

Both states benefit from the Regional Institute of Education (RIE) Bhopal, a constituent unit of the
National Council of Educational Research and Training (NCERT). Established in 1963, RIE
Bhopal caters to the educational needs of states including Madhya Pradesh and Chhattisgarh,
focusing on qualitative improvement of school education through innovative pre-service and in-
service teacher education programs, research, development, and extension activities

(en.wikipedia.org) .This structured approach ensures that both Madhya Pradesh and Chhattisgarh

maintain organized educational systems, aiming for continuous improvement and accessibility in

education.

Digital Literacy ofChhattisgarh

Digital literacy in Chhattisgarh reflects a blend of initiatives and challenges, particularly
concerning gender disparities and rural-urban divides.

Government Initiatives:

Under the National Digital Literacy Mission (NDLM), Chhattisgarh has made significant
progress. As of November 2022, the state reported the following figures:

Enrolled: 312,370 individuals

Trained: 231,036 individuals

Certified: 146,451 individuals (Indiastat)

Gender Disparities:

Chhattisgarh exhibits a notable gender gap in internet literacy. The disparity score stands at 29.6,

indicating a significant difference between male and female internet usage rates (SAS Publishers)
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Sanchaar Kranti Yojana (SKY):

To address digital gender gaps, the Chhattisgarh government launched the Sanchaar Kranti Yojana
(SKY) in 2018. This initiative aimed to distribute over 2 million free smartphones to female
household heads, alongside constructing LTE towers to enhance high-speed data coverage.
Despite these efforts, studies indicate that while smartphone ownership among women increased

initially, there was no long-term impact on closing digital gender gaps (egc.yale.edu)

Educational Context:
The COVID-19 pandemic highlighted challenges in digital literacy within higher education in
Chhattisgarh. Students faced difficulties adapting to online learning platforms, underscoring the

need for improved digital skills training (researchgate.net)

These insights underscore the ongoing efforts and challenges in enhancing digital literacy in

Chhattisgarh, emphasizing the need for targeted interventions to bridge existing gaps.

Digital Inclusion ofChhattisgarh

Chhattisgarh has implemented several innovative initiatives to promote digital inclusion,

particularly in its rural and tribal regions.

Bultoo Radio:

Launched in 2015 by CGNet Swara in collaboration with the state government, Bultoo Radio
leverages Bluetooth technology to disseminate news and entertainment content in areas lacking
traditional media access. This service enables residents to share and receive information in local

languages, fostering community engagement and awareness (en.wikipedia.org)

CGNet Swara:

Established in 2010, CGNet Swara is a voice-based online portal that allows individuals in
Chhattisgarh to report local news by making a phone call. These reports are moderated by
journalists and made accessible both online and via mobile phones, providing a platform for rural

communities to voice their concerns and share information (en.wikipedia.orq)

Common Service Centres (CSCs):

As part of the national Digital India initiative, CSCs serve as access points for various digital
services in rural areas. They offer services such as e-governance, financial inclusion, and digital
literacy programs, thereby enhancing digital access and literacy among rural populations
(en.wikipedia.org)These initiatives collectively contribute to bridging the digital divide in
Chhattisgarh.
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2.2.2 GOA

Educational Profile of Goa

Goa has made significant progress in the field of education, achieving high literacy rates and

establishing reputable institutions. Here's an overview of the state's educational profile:

Literacy Rate:
As per the 2011 Census, Goa's literacy rate stood at 88.70%, with male literacy at 92.65% and

female literacy at 84.66% (en.wikipedia.org)

School Education:

The state follows the 10+2 system, comprising primary, secondary, and higher secondary levels.
Schools in Goa are affiliated with various educational boards, including the Goa Board of
Secondary & Higher Secondary Education (GBSHSE), the Central Board of Secondary Education
(CBSE), and the Council for the Indian School Certificate Examinations (CISCE).

Goa's educational landscape reflects its dedication to providing quality education and fostering

academic excellence across various fields.

Educational Administration of Goa

Goa's educational administration is structured to oversee and manage both school and higher

education through dedicated bodies and institutions.

School Education:

Goa Board of Secondary and Higher Secondary Education (GBSHSE): Established on May
27,1975, under the "Goa, Daman and Diu Secondary and Higher Secondary Education Board Act,
1975," GBSHSE is a statutory body responsible for:

Granting and revoking recognition for secondary and higher secondary schools.

Advising the government on policy matters related to secondary and higher secondary education.
Developing curricula and syllabi for these educational levels.

Preparing and distributing textbooks.

Conducting examinations for Standard X (SSC) and Standard XII (HSC).

Ensuring fair conduct of examinations and addressing related disputes impartially.
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The board conducts examinations twice a year, with approximately 38,457 students appearing

annually. (en.wikipedia.org)

This structured administration ensures that Goa maintains a comprehensive and organized

educational system, catering to the diverse educational needs of its population.

Digital Literacy of Goa

Goa has made significant strides in digital literacy, reflecting its commitment to integrating
technology into the daily lives of its residents.

Internet Literacy:
A study analyzing data from the National Family Health Survey (NFHS-5) indicates that
approximately 82.9% of males in Goa have used the internet, positioning the state among the

highest in male internet literacy in India (SAS Publishers)

Government Initiatives:

The Goa government has been proactive in promoting digital literacy among its youth, fostering

innovation, and supporting the growth of a vibrant startup ecosystem (linkedin.com)

At the national level, schemes like the National Digital Literacy Mission (NDLM) and the
Pradhan Mantri Gramin Digital Saksharta Abhiyan (PMGDISHA) have been instrumental in
enhancing digital skills across India, including Goa (pib.gov.in)

Overall Literacy Context:
Goa's literacy rate has seen a substantial increase, rising from 88.70% as per the 2011 census to

93.2% according to the National Family Health Survey (2019-21) (gomantaktimes.com)

These developments underscore Goa's dedication to advancing digital literacy, ensuring its
citizens are well-equipped to navigate the digital landscape.

Digital Inclusion of Goa

Goa has implemented several initiatives to enhance digital inclusion, focusing on infrastructure

development, public service delivery, and community engagement.

Goa Broadband Network (GBBN):
Launched in August 2009, the Goa Broadband Network (GBBN) is a state-wide area network
connecting all 12 talukas, 189 village panchayats, 225 office buildings, approximately 1,200

government offices, and over 500 educational institutions through a robust fiber network. This
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initiative positions Goa as the first state in India to have an end-to-end IP-based architecture
supporting voice, video, and data services. The GBBN facilitates communication among
government departments (G2G), businesses (G2B), and citizens (G2C), and supports applications

like e-learning, thereby promoting digital inclusion across the state (en.wikipedia.org)

Common Service Centres (CSCs):

As part of the national Digital India initiative, Common Service Centres (CSCs) operate in Goa to
provide digital access points for various government and non-government services, particularly in
rural and remote areas. Managed by Village Level Entrepreneurs (VLES), these centres offer
services including e-Governance, financial, educational, and healthcare services, thereby
promoting digital inclusion and fostering economic development through local entrepreneurship

(en.wikipedia.orq)

Digital Initiatives by Local Leaders:

Local leaders in Goa have also contributed to digital inclusion efforts. For example, Rohan
Khaunte, serving as the Minister for Tourism, IT, E&C, and Printing and Stationery, has been
involved in initiatives aimed at integrating technology to simplify common services for citizens.
His efforts include launching government websites and promoting digital literacy to ensure that

residents can easily access various services online (en.wikipedia.org)

Through these initiatives, Goa continues to make significant strides in promoting digital inclusion,

ensuring that its citizens have access to essential digital services and opportunities.

2.2.3 GUJARAT

Educational Profile of Gujarat

Gujarat has made notable advancements in its educational sector, reflecting a commitment to
improving literacy and expanding educational infrastructure. Here's an overview of the state's

educational profile:

Literacy Rate:
As per the 2011 Census, Gujarat's literacy rate was 78.03%, with male literacy at 85.75% and
female literacy at 69.68%.
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School Education:
The state has a robust network of schools, encompassing primary, secondary, and higher

secondary levels, catering to both urban and rural populations.

Educational Initiatives:
The state government has implemented programs like "Shala Praveshotsav" and "Kanya Kelavani"
to boost school enrollment and promote girls' education.

Recent Developments:
Gujarat continues to invest in educational infrastructure, teacher training, and digital learning to

enhance the quality of education.

These efforts underscore Gujarat's dedication to fostering an educated and skilled populace,

contributing to its socio-economic development.

Educational Administration Of Gujarat

The educational administration of Gujarat is structured to oversee and manage both school and
higher education within the state. The system comprises various bodies and institutions

responsible for policy formulation, regulation, and implementation.

School Education:

Gujarat Secondary and Higher Secondary Education Board (GSHSEB): Established in 1972 under
‘The Gujarat Secondary Education Act 1972', GSHSEB is a governmental body responsible for
determining the policy-related, administrative, cognitive, and intellectual direction of the state's
secondary and higher secondary educational system. Its key functions include:

Preparing curricula and syllabi.

Registering and administering secondary and higher secondary schools.

Conducting examinations for Secondary School Certificate (SSC) and Higher Secondary (School)
Certificate (HSC).

Recognizing new schools and monitoring their performance.

The board also provides guidance to the state government on policies governing secondary

education, aiming for its development and qualitative enhancement (en.wikipedia.org)
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Digital Literacy of Gujarat

Digital literacy in Gujarat presents a complex picture, influenced by factors such as gender

disparities, digital payment awareness, and educational initiatives.

Gender Disparities:
Internet Usage: Only 30.8% of women in Gujarat have used the internet, indicating a significant

gender gap in digital access (Economic Times)

Computer Skills: The skill gap between men and women in handling computer files is

pronounced, with 62.2% of men and only 38.6% of women reporting proficiency (livemint.com)

Digital Payments Awareness:
Approximately 75.7% of consumers in Gujarat are aware of digital payments, slightly lower than

the national average of 77.2% (timesofindia.indiatimes.com)

Educational Initiatives:
Studies indicate that students in Gujarat, particularly those aged 14 to 16, have shown

commendable digital literacy levels (ahmedabadmirror.com)

These insights highlight Gujarat's efforts to improve digital literacy while emphasizing the need to
address existing disparities to ensure equitable digital access and proficiency across all

demographics.

Digital Inclusion of Gujrat

Gujarat has undertaken several initiatives to enhance digital inclusion across the state, focusing on

policy frameworks, technological advancements, and community-based projects.

Gujarat IT/ITeS Policy 2022-2027:

Launched in February 2022, this policy aims to strengthen Gujarat's information technology
ecosystem. Key objectives include generating 100,000 direct jobs in the IT and IT-enabled
Services (ITeS) sector and increasing IT exports from 3,101 crore to 325,000 crore. The policy
emphasizes the creation of world-class co-working spaces, establishment of an Artificial
Intelligence (Al) School or Center of Excellence, and offers capital expenditure (CAPEX) support
of up to 3200 crore for mega projects. Additionally, it provides operational expenditure (OPEX)
support and incentives for employment generation, including reimbursement of employers'

Employees' Provident Fund (EPF) contributions (en.wikipedia.org)
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Bhashini Project:

Introduced in August 2022, Bhashini is an Indian government project developed by the Ministry
of Electronics and Information Technology under the National Language Translation Mission. It
aims to help citizens translate content into various Indian languages, reducing language barriers
and promoting digital empowerment. The platform utilizes natural language processing and Al to

ensure digital inclusion across different states, including Gujarat (en.wikipedia.org)

Akodara — India’s First Digital Village:

Akodara, a village in the Sabarkantha district of Gujarat, has been transformed into India's first
digital cashless village. In 2015, the ICICI Foundation adopted and developed Akodara as a
digitized village, implementing digital payment systems that enable residents to conduct
transactions ranging from 10 to 5,000 using digital methods. This initiative has significantly

enhanced financial inclusion and digital literacy among villagers (en.wikipedia.org)

e-Dhara Kendra:

The e-Dhara project modernizes land administration in Gujarat, enabling farmers to manage land
records digitally. Each e-Dhara Kendra, located at Taluka Mamlatdar Offices, provides access to
land records, ownership documents, and related services. This digital initiative streamlines land

record management, reducing manual interventions and enhancing transparency (en.wikipedia.org)

Through these comprehensive efforts, Gujarat continues to promote digital inclusion, aiming to
bridge the digital divide and empower its citizens with accessible technological resources.

2.2.4 MADHYA PRADESH

Educational Profile of Madhya Pradesh

Madhya Pradesh has made significant strides in education over the years, reflecting its
commitment to improving literacy and educational infrastructure. Here's an overview of the state's

educational profile:

Literacy Rate:
According to the 2011 Census, Madhya Pradesh had a literacy rate of 69.32% (en.wikipedia.org)
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School Education:

As per 2009-10 data, the state had:

105,592 primary schools

6,352 high schools

5,161 higher secondary schools

The Gross Enrollment Ratio (GER) for classes I-VI1II (ages 6-13) in 2011 was 122.6%, indicating
a high level of school enrollment (en.wikipedia.org)

Recent Developments:

The state has experienced notable economic growth, with a GDP development ranking of 225% in
recent years. This growth has been accompanied by increased emphasis on education, including

the appointment of more teachers and the establishment of software parks (en.wikipedia.org)

These developments underscore Madhya Pradesh’'s ongoing efforts to enhance its educational

landscape and provide quality learning opportunities for its residents.

Educational Administration Of Madhya Pradesh

The educational administration of Madhya Pradesh is organized to oversee and manage both
school and higher education within the state. The system comprises various bodies and institutions

responsible for policy formulation, regulation, and implementation.

School Education:

Madhya Pradesh Board of Secondary Education (MPBSE): Established under The Madhya
Pradesh Secondary Education Act of 1965, MPBSE is a governmental body responsible for
determining the policy-related, administrative, cognitive, and intellectual direction of the state's
higher educational system. Its key functions include:

Granting affiliations to schools.

Prescribing courses and textbooks for high school and intermediate levels.

Conducting examinations for secondary and higher secondary education.

Providing equivalence to examinations conducted by other boards.

MPBSE also provides direction, support, and leadership for all educational institutions under its

jurisdiction.
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Digital Literacy Of Madhya Pradesh

Digital literacy in Madhya Pradesh presents a multifaceted landscape, influenced by factors such

as urban-rural divides, gender disparities, and infrastructural challenges.

Urban-Rural Disparities:
Access to Computers: Only 5.6% of households in Madhya Pradesh have a computer,

highlighting limited access to digital devices (timesofindia.indiatimes.com)

Digital Literacy Levels: A study comparing digital literacy among higher education students in
rural and urban areas of Madhya Pradesh revealed significant differences. Urban students scored
an average of 42.16 in digital literacy assessments, while their rural counterparts scored 30.71

(publications.anveshanaindia.com)

Gender Disparities:
The same study indicated that male students had higher digital literacy levels, with an average
score  of 39.75, compared to female students, who averaged  34.19

(publications.anveshanaindia.com)

Government Initiatives:
Under the Digital Literacy Mission, Madhya Pradesh has enrolled 785,799 individuals, with
573,416 trained and 287,629 certified, reflecting ongoing efforts to enhance digital skills across

the state (pib.gov.in)

Challenges in Rural Education:

Despite a preference for private schools among rural parents, digital literacy remains a concern.
High dropout rates, particularly among girls aged 15-16, persist in states like Madhya Pradesh,
where the rate stands at 16.1% (indiatoday.in)

Financial and Digital Literacy:
In urban areas, financial literacy is at 33%, while rural areas lag at 24%. Among specific groups,
students have a 26% literacy rate, and agricultural laborers are at 13%, indicating a need for

targeted digital literacy programs (NABARD)

These insights underscore the necessity for continued efforts to bridge digital literacy gaps in
Madhya Pradesh, focusing on equitable access to technology and education across all

demographics.
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Digital Inclusion Of Madhya Pradesh

Madhya Pradesh has undertaken several initiatives to enhance digital inclusion, aiming to bridge
the digital divide and empower its residents with digital skills and access.

All India Society for Electronics and Computer Technology (AISECT):

Established in 1985 in Bhopal, AISECT is a social enterprise focused on extending computer
education to rural and semi-urban populations. Operating across 28 states and four union
territories, AISECT manages over 23,000 service delivery centers, providing skill development,

training, higher education, and e-governance services (en.wikipedia.org)

E-Choupal Initiative:

Launched by ITC Limited, the e-Choupal initiative connects directly with rural farmers via the
internet, facilitating the procurement of agricultural products like soybeans and wheat. This
program installs computers with internet access in villages, offering farmers up-to-date market and
agricultural information, thereby improving their income levels and reducing transaction costs. As
of now, there are 6,100 e-Choupals in operation across 35,000 villages in 10 states, including

Madhya Pradesh, benefiting around 4 million farmers (en.wikipedia.org)

Nand Ghar Project:

The Nand Ghar initiative, present in 14 states including Madhya Pradesh, aims to modernize
Anganwadis (rural child care centers) by providing resources for education, nutrition, and
healthcare. During the COVID-19 pandemic, Nand Ghar launched telemedicine services and e-
learning content, reaching over 55,000 children in rural areas. This project also converted multiple
centers into vaccination sites and COVID care facilities, supporting community health and digital

education efforts (en.wikipedia.org)

Pradhan Mantri SVANidhi Scheme:

Launched on June 1, 2020, this micro-credit scheme aims to empower street vendors affected by
the COVID-19 pandemic by providing affordable working capital loans. The scheme promotes
digital transactions among street vendors by offering cash-back incentives for using digital

payment methods, thereby encouraging digital inclusion within this segment (en.wikipedia.org)

These initiatives collectively contribute to enhancing digital inclusion in Madhya Pradesh,
focusing on education, agriculture, healthcare, and financial services to empower its residents with

essential digital skills and access.
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2.2.5 MAHARASHTRA

Educational Profile of Maharashtra

Maharashtra has made significant advancements in education, reflecting its commitment to
improving literacy and expanding educational infrastructure. Here's an overview of the state's

educational profile:

Literacy Rate:
According to the 2018 report on 'Household Social Consumption: Education in India' by the
National Sample Survey, Maharashtra’s literacy rate was 84.8%, positioning it among the top-

performing states in India (en.wikipedia.org)

School Education:

The state follows the 10+2 system of school education, comprising primary, secondary, and higher
secondary levels. A diverse range of schools operate under various boards, including the
Maharashtra State Board of Secondary and Higher Secondary Education (MSBSHSE), Central
Board of Secondary Education (CBSE), and Council for the Indian School Certificate
Examinations (CISCE).

The contribution is significantly increased to Maharashtra's educational landscape, fostering a

skilled workforce and promoting research and innovation across various fields.

Educational Administration of Maharashtra

Maharashtra's educational administration is structured to oversee and manage both school and

higher education through dedicated ministries and regulatory bodies.

School Education:

Ministry of School Education: This ministry is responsible for formulating and implementing
policies related to school education in Maharashtra. It oversees various departments and
institutions to ensure the effective delivery of primary and secondary education across the state
(en.wikipedia.org)

Mabharashtra State Board of Secondary and Higher Secondary Education (MSBSHSE):
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Established on January 1, 1966, under the "Maharashtra Secondary Boards Act" of 1965,
MSBSHSE is a statutory and autonomous body. Its primary responsibilities include:

Formulating and implementing rules and regulations in accordance with state and central
guidelines.

Developing curricula and syllabi for secondary and higher secondary education.

Preparing and distributing textbooks.

Conducting examinations for the Secondary School Certificate (SSC) and Higher Secondary
Certificate (HSC).

Ensuring fair conduct of examinations and addressing disputes impartially.

The board conducts examinations twice a year, with approximately 1.4 million students appearing

for HSC and 1.7 million for SSC annually (en.wikipedia.org)

This structured approach ensures that Maharashtra maintains a comprehensive and organized

educational system, catering to the diverse educational needs of its population

Digital Literacy of Maharashtra

Digital literacy in Maharashtra reflects a blend of progress and ongoing challenges, influenced by

factors such as gender, urban-rural divides, and targeted government initiatives.

Overall Digital Literacy:
Approximately 54.3% of individuals in Maharashtra possess computer literacy skills, indicating a

moderate level of digital proficiency within the state (livemint.com)

Gender Disparities:

Internet usage among women in Maharashtra stands at 38%, highlighting a significant gender gap

in digital access and literacy (Economic Times)

Urban-Rural Divide:
Nationally, urban areas exhibit a digital literacy rate of 61%, while rural areas lag behind at 25%.
Although specific urban-rural statistics for Maharashtra are not provided, it is reasonable to infer a

similar trend within the state (bwpeople.in)

Government Initiatives:

Under the Digital Literacy Mission, Maharashtra has made strides in enhancing digital skills, with
811,791 individuals trained, 614,597 of whom have been certified, and 330,928 actively utilizing
their digital literacy skills (pib.gov.in)
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These insights underscore Maharashtra's efforts to improve digital literacy while highlighting

areas requiring continued attention to bridge existing gaps.

Digital Inclusion of Maharashtra

Maharashtra has implemented several initiatives to promote digital inclusion across the state,

focusing on education, rural development, and technological empowerment.

Maharashtra Knowledge Corporation Limited (MKCL):

Established in 2001, MKCL is a public limited company promoted by the Department of Higher
and Technical Education, Government of Maharashtra. It aims to bridge the digital divide by
offering IT literacy courses, notably the Maharashtra State Certificate in Information Technology
(MS-CIT), which has enrolled over 1.5 crore learners. MKCL operates through a network of over
5,000 Authorized Learning Centers across Maharashtra, providing eLearning modules, hands-on

practice, and certified guidance (en.wikipedia.org)

SmartGaon Development Foundation:

Founded in 2017, the SmartGaon Development Foundation focuses on digitizing and developing
rural infrastructure in India. One of its notable projects includes transforming the village of
Chinchani in Palghar district into a "SmartGaon™ by implementing digital infrastructure, smart
farming practices, and mobile app facilities to connect the village globally. The SmartGaon app
allows villagers to access information related to government schemes, monitor development
initiatives, and engage in an online marketplace to buy and sell farm produce, supporting fair trade

for farmers (en.wikipedia.orq)

eVidyaloka:

eVidyaloka is a Bangalore-based NGO that imparts education to students in rural government
schools by connecting volunteer teachers through digital platforms. In Maharashtra, eVidyaloka
focuses on teaching English, Math, and Science to high school students, utilizing video
conferencing tools like Skype and Webex. This initiative addresses the shortage of qualified
teachers in remote areas, enhancing the quality of education and digital literacy among rural

students (en.wikipedia.orq)

These initiatives collectively contribute to enhancing digital inclusion in Maharashtra,

empowering residents with essential digital skills and access to technology.
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3.1 INTRODUCTION

'"Technology can become the “wings” that will allow the educational world to fly farther and
faster’ - Jenny Arledge

The modern era is known as a scientific and technological era,wedirectly pushed the education
system from traditional to digitalization, in this endeavor, Atal Tinkering Labs became a game
changer for promoting and enhancing creativity, constructively, and critical thinking among the
students. Therefore, in this scientific juncture, it's of utmost importance to develop an inclusive
technology-friendly education ecosystem that caters to the changes and challenges of 21st-century
learners. Science and technology make life easier and more comfortable for humans. Science and
technology enable us to save time, effort, and money. Science and technology open the door to
new perspectives of understanding,and science and technology aid in the advancement of the field
of education. Science and Technology are important aspects of this globalized life. Most
importantly, it helps us to save time, which is one of the results of advancements in science and
technology. These include improved communication between students and teachers, personalized
learning opportunities, and expanded access to Primary Education to higher education, and
increased student engagement and motivation (Kaur, 2019; Sharma, 2021; Collaco,2017).
Technology has made classroom collaboration more efficient, broadening students' academic and
intellectual horizons. Science encompasses the systematic study of the structure and behavior of
the physical and natural world through observation and experiment, and technology is the

application of scientific knowledge for practical purposes (Dorf, 2001; Kierk,2000).

3.2 RESEARCH TRENDS OF EDUCATIONAL TECHNOLOGY: A
METHODOLOGICAL SHIFT

Research is an attempt to gain new knowledge about a problem. Through the proper methodology,
the Researcher seeks to fulfill the objectives and gain new knowledge. It is a structured process
and procedure used to explore the research problems successfully. It is a method thathelps in the
study of research method that helps in the study of research methods. It is a structured method
used to achieve specific goals, and if we use this method in terms of research, then we find new
knowledge. The method involves various steps such as selecting a sample, collecting data from
this sample, and lastly interpreting the data. These steps involvedetailed explanation and
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analysisfor the proper findings and justifications. It helps the researcher to understand that the
research method they used in the study is successful. Based on the objectives of the research, its
advantages can also be described and various comparisons can be discussed.

A research method is a method in which all explanations are available on how the researcher will
carry out or conduct the said research activity. If the researcher wants to research a subject, first he
has to select the problem, and it is a logical and systematic plan to solve the research problem. It
helps the researcher to get the details of his research. Hence, the Researcher selected this problem
to study the effectiveness of Atal Tinkering Labs for promoting the creativity, creative thinking,
and entrepreneurial skills among the secondary students.

To design a research method, the researcher has to face various problems and make the right
decision and execute the method scientifically. The most important thing here is what kind of data
collection method the researcher used for fulfillment of the objectives. In this study, the researcher
collected both Quantitative and Qualitative data,and the researcher adopted a mixed method

approach.

This method helps the researcher to concludethe research work with juxtaposing the qualitative
and quantitative data, the researcher explored the effectiveness of Atal Tinkering Labs, and the
researcher also explored the effectiveness of Atal Tinkering Labs to know the effectiveness of
ATL for enhancement of digital capability among the learners. It makes the research process
efficient and manageable. When researcher receives criticism about the study, they can cite the
methodology and explain the methodology.

The researcher has tried to perform the task using the methodology type in this study,which is
guantitative methods. Quantitative methods are used only when the objective of the research is to
ascertain something. It focuses on collecting, testing, and measuring data from a large sample size.
After collecting the data, the researcher analyzes it using statistical analysis and comparison. The
methods used to collect this quantitative data are questionnaire, examination, organizational

records, surveys, etc.

By nature, this study was a mixed-method research design to juxtapose the quality and
quantitative attributes. Based on the stated objectives, collected data, and fulfillment of the
objectives. According to the objectives, the researcher collected quantitative and qualitative data
and fulfilled of the objectives.Through the student's feedback form, the researcher assessed use of
the Atal program, and the researcher also developed a questionnaire for assessing the ATL In-
charge feedback and uses of ATL in schools, besides these tools, the researcher administered the

Schedule, the achievement test, and the attitude scale, based on the purpose of the study. The
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researcher has known the students’ attitude towards Entrepreneurship skills through a self-made 5-

pointLikert-type attitude scale.

3.3 AREA OF THE STUDY

The study areas of the present study are confined tothe Western Region of Madhya Pradesh,
Chhattisgarh, Maharashtra, Goa, and Gujarat State.

3.4 POPULATION OF THE STUDY

Inthe western region of Madhya Pradesh, Chhattisgarh, Maharashtra, Goa, and Gujarat State there
are 2078 schools in which Atal Tinkering Labs are functioning properly. From the western region,

the researcher selected five states and 23 schools having Atal Tinkering Labs.

3.5 SAMPLE AND SAMPLING TECHNIQUE OF THE STUDY

From the entire population, the researcher selected 23 schools as a sample, and from the selected
schools, the researcher selected 22 ATL-in-Charge and 618 Students as a sample through Random
Sampling Techniques, and later the Researcher classified the sample through Stratified sampling.

Strata were based on Male, Female, Urban, Rural, and Semester wise, Govt and Private, etc.
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SAMPLING DESIGN OF THE STUDY

POPULATION OF THE STUDY
2078 SCHOOLS FUNCTIONING THE ATAL
TINKERING LABS FROM WESTERN REGION

THE FIRST SAMPLE WAS SELECTED THROUGH CLUSTER SAMPLING,
AFTER THAT, SAMPLING WILL BE CLASSIFIED ACCORDING TO THE
VARIOUS ATTRIBUTES, KEEPING THEIR STRATA SUCH AS MALE,
FEMALE, RURAL, SEMI-URBAN, URBAN, METROPOLITAN, PRIVATE
SCHOOL, PUBLIC SCHOOL

Madhya Pradesh Chhattisgarh Maharashtra Gujarat
School (5) School (5) School (5) School (5)
ATL-In- ATL-In- ATL-In- ATL-In-
Charge (4) Charge (5) Charge (5) Charge (5)

Student (172) Student (138) - Student (109) Student (141)

Figure3.1: Sampling Diagram
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[ Sampling Framework (State wise) ]

Figure 3.2: Sampling Framework based on State

[ Sampling Framework (Category Wise) ]

l

Figure 3.3: Sampling Framework Based on Categories
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Hence, figure 3.3reflected that the twenty-three Secondary Schools implementing ATL scheme
were selected as a sample following stratified sampling technique (Sample classified into various
strata). The number of schools was selected from each state of the western region based on the
size of the population of the respective State. From these 23 schools, two schools were chosen for

the case study.

3.6 TOOLS USED IN THE STUDY

The researchercollected the data through a self-made five-point Likert-type attitude scale, and
besides the attitude scale, the researcher also collected data from the Govt report, books, journal,

article, research paper, newspaper, etc.

Sources of data

i l i

Exploration of Exploration of /| nteraction with \ Research tools,

the field the documents the Atal in such as a
charge/parents/tea questionnaire,
chers/students and feedback form.
other stakeholders schedule, five-

point attitude and
achievement test

\. J

Figure 3.4: Source of the Data
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decision-making.

3.7 STATISTICAL TREATMENT

Mean

Non
paramatric
Statistics

Graphical
Represenataion
ofdata such as
histogram

PERCENTAGE
ANALYSIS

Figure 3.5: Statistical Treatments

3.8 ANALYSIS OF DATA

Data analysis plays a crucial role in research across various fields, including social sciences,
natural sciences, engineering, and other disciplines. It involves inspecting, cleaning, transforming,

and modeling data to extract meaningful insights, draw conclusions, and support evidence-based

Data analysis in MMR (Mix-Method Research) involves interpreting and analyzingfirst-hand

resources and also second-hand sources, such as primary documents, diaries, newspapers,

photographs, writings, and other archival materials.

3.8.1 FAMILIARIZATION WITH THE DATA

Researchers begin by immersing themselves in the historical background of the study and data to

gain a deep understanding of the context, themes, and content. This involves reading and re-
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reading primary sources, such as diaries, letters (govt gazette notification), newspapers, and

archival documents, and conducting literature reviews to grasp the historical background.

3.8.2 THEME DEVELOPMENT

Researchers identify common patterns, themes and concepts emerging from the data as coding
progresses. These themes capture important aspects or recurring ideas within the historical
context. Themes are developed by grouping related codes and exploring connections and
relationships between different elements in the data, such as creative thinking, constructive

thinking, and entrepreneurial skills.

Creativity

Entrepreneurship Critical
skills )

Figure 3.6: Triangulation

3.8.3 INTERPRETATION AND ANALYSIS

Researchers interpret historical data to make sense of it. This involves critically analyzing the
coded data and the identified themes, considering the historical context, and interpreting the
significance of the findings. Researchers may draw upon existing theories or develop new

theoretical frameworks to guide their analysis.

3.8.4 TRIANGULATION

Qualitative analysis demands the triangulation to enhance the credibility and reliability of

findings. Triangulation involves using multiple sources of evidence, such as different types of
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primary sources, secondary sources, and different perspectives, to corroborate and validate

interpretations.

3.8.5 CONTEXTUALIZATION

In Mix-Method research, it is crucial to provide rich contextual information to support the analysis
and interpretation. This involves situating the findings within the stipulated period, considering
Educational, Social, Political, Economic, and Cultural factors, and understanding the broader

significance of the research.

In this research, the researcher collected primary and secondary data using various tools and
techniques. Different data analysis procedures and techniques were used to extract the meaning of
the data.

In the present study, content analysis, thematic analysis and hermeneutics were used for data

analysis.

3.8.6 CONTENT CUM CONTEXT ANALYSIS

To know the uses of ATL in secondary educational of western regions of India researcher

collected data from various means and analysis with context cum content analysis.

3.8.7 THEMATIC ANALYSIS

Through it, the researcher explored the present status of Atal tinkering labs and its essence for
promoting the 21% century skills among the secondary students.
Here, the researcher developed some themes such as technology, innovation, construction,

creation, and entrepreneurship skills.

3.8.8 HERMENEUTICS ANALYSIS

The objectives are also fulfilled through hermeneutics analysis by juxtaposing two or more
phenomenainterpretatively, such as function and application of ATL and students’ academic
achievement and Atal Tinkering Labs and effectiveness of Atal Tinkering Labs for enhancing
students learning outcomes which means how far Atal Tinkering Labs foster towards the creativity
and constructability among the secondary schools’ students for promoting the creativity and

constructability.
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3.8.9 DOCUMENT ANALYSIS

A qualitative research technique known as ‘document analysis’ entails the in-depth examination of
written materials to shed light on the investigated subject. Documents can be of any kind,
including books, articles, reports, letters, emails, and even social media posts. The objectives of
document analysis are to understand the document's meaning, setting, and relevance to the
research issue. In this research, the Researcher analyzeddifferent students' examination copies for
assessing their academic achievement, and the researcher also did coding with the creativity
inventory and other tools for data collection.

3.9 OVERVIEW OF THE METHODOLOGY

3.9.1 RESEARCH DESIGN

The study adopted a mixed-methods research design (combination of both quantitative and
qualitative data), viz. Embedded Design, for carrying out the study. Descriptive research method
was employed in the quantitative aspect and case study research method was employed in the
qualitative aspect of the study. Both quantitative and qualitative data were gathered

simultaneously, with the purpose being to support the findings of the other design.

3.9.2 TOOLS AND TECHNIQUES

The following tools and techniques, designed by the investigator, were used for the collection of
data:

Documentary Analysis: Analysis of the records pertaining, inter alia, to the list of equipment
available, daily attendance of students who use the lab, and daily attendance of teachers and/or
attendant support students, etc. to know the functioning of ATL.

Interview Schedules: Separate Schedules for the school heads and teachers associated with ATL
were used to enquire about their perception on Strengths, Weaknesses, Opportunities and
Challenges (SWOC) in the implementation of ATL
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Focus Group Discussion (FGD): Focus Group Discussion guidelines for students were used to
enquire about their perception on different aspects of implementing the scheme e.qg., availability of
equipment, support of teachers, age appropriateness of equipment, quality of equipment, learning
time, etc.

Check-list: A checklist was used to gather information pertaining to quality and usability of the
available infrastructure and learning resources/equipment as per the guideline.

Lab Observation Schedule: The schedule was used to see the overall functioning of the
laboratory, mainly with reference to the quality of space and infrastructure, use of labs by the

students, support mechanism, lab time table, etc.

3.9.3 DATA COLLECTION AND PROCESSING

Data was collected from the key informants such as head teachers, teachers and students, by field
investigators. And was processed manually by the same investigators (s) but under the supervision

of the investigator.

3.9.4 DATA ANALYSIS

The data collected through the structured tools such as Interview Schedule for the school heads
and teachers, check-list to know the availability of infrastructure and learning resources, and Lab
Observation Schedule, was analysed with the help of the quantitative technique of percentage. The
data collected through the unstructured/semi-structured tools, such as Documentary Analysis to
know the functioning of ATL, and Focus Group Discussions guidelines for students, was analysed
with the help of the qualitative technique of Thick Description.

3.9.5 FOLLOW-UP MECHANISM

The following steps will be taken to follow-up the performance/activities of the students of class
XIl included in the sample, which are passed out of the school:

A list of the students with their address for communication was prepared.

The interest of such students at the time of exit was assessed with the help of an interest inventory.
Periodic data regarding their choice of courses/profession requiring 21% Century skills and

progression/interest therein was collected through online form.
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RERCTIVE DATA COLLECTION FROM WHOM el Sy LR L S STATISTICAL TREATMENT
To study the status of the use
of ATL in Secondary Schools Students and teachers & visit the Closed-ended questionnaire Both Qualitative & Graphical Representation,
of the Western Region in schools implementing ATL checklist/information schedul Quantitati Pie, Histogram
India, i.e., the study area.
To study the effectiveness of
ATL in the achievement of Students who benefit from at least Mean, percentage,
Learning Outcomes of receiving at least a 2-year Achi Test for stud Quantitati and graphical
Secondary School students education through ATL percentage
of the study area.
To study the effectiveness of
ATL in promoting key 21st-
cantury.sllills, viz. Creativity, Students, Students who benefit cﬂ.-mh.ﬁnn of caoperation,
Innovation, , B - rank differently,
. - from at least receiving a 2-year Ach Test for Q
Entrepreneurship, Critical education throush ATL praduct moment, and any
thinking, and Design thinking 9 other correction
among Secondary School
students of the study area.
Toexplore the Strengths,
Weaknesses, Opportunities, 5"‘““9‘;;‘ (student, teachers &
d Chall swoc pare
an . a anglas { ) Interview with students, Teachers, weakness <{students-teachers) . 3
associated with the Both Qualitative & Graphical Representation,
implementation of ATL in Administrators, & Parents opportunty- (teachers, Quantitative Pie, Histogram
§ Lab observation schedule administrator)
Secondary Schools of the challenges- (teachers,
study area. administrator)
To identify the best
practices associated with school headmasters & teachers Ohsarvational schachuis & semk- Qualitative

ATL.

structured interview) case study

To suggest a framework for
better implementation of
ATL in Secondary Schools
of the study area and to
provide inputs to ATL
Sarthi Scheme,

Fulfilment of the above objectives &

outcome, the researcher may
develop a frame and
implementation strategies

Observational schedule & semi-
structured interview/ case study

Both Qualitative &
Quantitative

Figure, table, chart, map

Table 3.1: Methodolgy Table
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4.1 RESULTS OF OBJECTIVE-1

Obijective 1: To study the status of the use of ATL in Secondary Schools of

Western Region in India, i.e. the study area (From Student’s perspective)

4.1.1 FUNCTIONING OF ATALS: FROM THE PERSPECTIVE OF
STUDENTS

Atal Tinkering Labs (ATL),were started with the aim of fostering innovation, creativity, and
problem-solving skills among school students by providing them with access to advanced tools
and resources. While ATL has been widely implemented in schools across India, the extent of its
utilization in secondary schools of the Western Region (Gujarat, Maharashtra, Chhattisgarh, Goa,
and Madhya Pradesh) has been presented in this chapter. In this chapter we have analyzed the data
of 618 students and 25 ATL in-charges from different schools.The data was collected usingTool
li.e; To study the status of the use of ATL in Secondary Schools of Western Region in India,given

Annexure A.

The status of the use of ATL in Secondary Schools of Western Region in India by studentshave

been studied under the following dimensions
1. Frequency of use of ATL

2. Duration of engagement with ATL

w

. Support from ATL in-charge

SN

. Accessibility of ATL facilities beyond school hours

(62}

. Degree of Participation in ATL in-charge

(3]

. Scope of opportunity for peer collaboration

~

. Motivational factors to participate in ATL activities
8. Interest in ATL activity
9. Effectiveness of Mentor of change (MOC)

10. Influence of ATL engagement on carrier choices
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For the frequency of use of ATL for different states of western region it was found that highest
daily usage of ATL was in urban schools of Chhattisgarh state (50%). The overall percentage of
daily visit by students of all rural schools is 36.58% and for urban schools it is 18.5%. On
comparing the frequency of students visit to the ATL lab it is found that for both rural and urban

schools the highest percentage (55.28% for urban and 48.78% for rural) is weekly.

Most of the students are engaged in ATL activities for a period of 1-2 years for all states including
both rural and urban schools. Regarding support from ATL in-chargemost of the students get
support from ATL in-charge always (58.53%) of all states. Accessibility of ATL facilities beyond
school hours is available always in 45.12% schools with M.P rural in the top list (90%). Degree of
Participation in ATL in-charge is available always in 45.12% schools with Gujarat rural in top list
(100%). Scope of opportunity for peer collaboration is available to about half of the students
(50.60%) always. Motivational factors to participate in ATL activities studied were (a) Interest in
science and technology- 50% of students reported that they are motivated to take part in ATL
activities due to their interest in science and technology. (b) Desire to learn new skills — Around
31.09% participated in ATL activities to learn new skills. (c) Encouragement from teachers — was
only 12.80% for participation in ATL activities. (d) Influence of peers was low only 6.09%. Goa
is highest in terms of Interest in science and technology 78.05% for urban and 88.24% for rural.
For urban areas of Gujarat state 65% students had the desire to learn new skills from participation
in ATL activities which was the highest among all states. With regards to encouragement from
teachers and influence of peers the percentages are generally low for all states both for urban and
rural areas. Most of the students expressed interest in ATL activities from high to very high range
(Very high =38.41%, High=35.97%) for all the states. Only few students reported moderate
(12.19%) and low interest (13.41%) in ATL activities. Students of Gujarat state reported a very
high interest in ATL activities (66.45%) as compared to other states. Effectiveness of Mentor of
change (MOC) ranged from excellent (31.09%) to good (36.58%) for all the states. Influence of
ATL engagement on carrier choices significantly increased for more than half of the students for
all states (59.14%). The overall statistics for different states is presented in Table 4.1 and in
figures 4.1 to 4.10.

70



Aspects of

Response of secondary school students (%)

Functioning
) ) Maharashtr
Chhattisgarh Guijarat MP Goa overall
a
U R U R U R U R U R U R
1. Use of ATL (1)
. 0.0 [ 17. | 18.
Daily 26.32 | 25.00 | 10.09 | NA
50 48.0 | 11.61 | 10.34 0 65 | 50 | 36.58
53. | 52. | 55.
Weekly 51.32 | 70.00 | 73.39 | NA
225 | 31.6 | 55.36 | 89.66 66 | 94 | 28 | 48.78
00 [ 11. | 9.0
Monthly 1250 [ 0.00 | 3.67 | NA
15 13.3 | 10.71 | 0.00 0 76 3 9.14
46. | 17. | 17.
Rarely 9.87 | 5.00 | 12.84 [ NA
12.5 7.1 | 2232 | 0.00 34 | 65 | 18 | 5.48
2. Duration of engagement with ATL (3)
43. | 64. | 66.
1-2 years 50.00 | 42.86 73.68 | 70.00 | 58.72 | NA
76.79 | 86.21 90 | 71 | 07 | 56.09
19. | 23. | 22.
2- 3 years 22.50 | 30.61 19.74 1 30.00 | 33.94 | NA
14.29 | 13.79 51 | 53 | 02 | 26.82
14. 1 11. | 6.1
3-4 years 17.50 | 21.43 461 | 0.00 [ 459 | NA
2.68 | 0.00 63 | 76 6 | 14.02
More than 4 21. 1 0.0 | 5.7
10.00 | 5.10 1.97 | 0.00 | 2.75 | NA
years 6.25 | 0.00 95 0 2 3.04
3. Support from ATL in-charge (9)
60. | 58. | 64.
Always 52.50 | 43.86 53.29 | 80.00 | 76.15 | NA
75.89 | 96.55 98 | 82 | 97 | 58.53
36. | 41. | 20.
Often 15.00 | 30.59 30.92 | 15.00 | 6.42 | NA
14.29 | 0.00 59 | 18 | 04 25
2.4 | 0.0 | 10.
Rarely 17.50 | 14.29 9.87 | 5.00 | 15.60 [ NA
7.14 | 0.00 4 0 57 | 9.14
00|00 | 44
Never 15.00 | 11.26 592 | 0.00 | 1.83 | NA
2.68 | 3.45 0 0 0 7.31
4, Accessibility of ATL facilities beyond school hours (8)
34. | 52. | 38.
Always 60.00 | 44.90 34.87 | 90.00 NA
31.25 | 10.34 46.79 15 94 98 | 45.12
Occasionally | 27.50 | 34.69 | 4464 | 3.45 | 46.05 | 10.00 | 33.03 | NA | 31. | 35. | 39. | 26.21
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711 29 | 64
26. | 5.8 | 17.
Rarely 10.00 | 14.29 15.79 | 0.00 NA
20.54 | 0.00 17.43 83 8 84 | 9.14
73 58] 35
Never 250 | 6.12 3.29 | 0.00 NA
3.57 | 86.21 2.75 2 8 2 |1951
5. Degree of Participation in ATL in-charge (6)
2.4 | 64. | 37.
Always 47.50 | 32.65 21.71 | 35.00 NA
42.86 | 82.76 65.14 4 71 | 88 | 45.12
31. | 11. | 35.
Often 25.00 | 26.53 56.58 | 55.00 NA
30.36 | 10.34 14.68 71 ] 76 | 02 | 25.60
63. | 17. | 20.
Seldom 20.00 | 27.55 13.16 | 10.00 NA
17.86 | 6.90 19.27 41 | 65 | 92 | 20.73
24 |1 58 | 6.1
Never 7.50 | 13.27 8.55 | 0.00 NA
8.93 | 0.00 0.92 4 8 6 8.53
6. Scope of opportunity for peer collaboration (11)
100.0 51. | 58. | 40.
Always 4250 | 37.76 59.63 | NA
42.86 0 21.71 | 35.00 22 | 82 | 52 | 50.60
73 | 23. | 27.
Often 20.00 | 26.53 18.35 [ NA
25.89 | 0.00 | 42.11 | 70.00 2 53 | 75 | 25.60
39. | 17. | 27.
Sometimes | 27.50 | 26.53 20.18 [ NA
27.68 | 0.00 | 30.92 | 5.00 02 | 65 | 97 | 18.29
24 |1 0.0 | 3.7
Rarely 10.00 | 9.18 1.83 | NA
3.57 | 0.00 [ 5.26 | 0.00 4 0 4 5.48
7. Motivational factors to participate in ATL activities (5)
Interest in
78. | 88.
science and | 55.00 | 40.82 57.24 | 30.00 | 45.87 | NA o5 | 24 55.
technology 56.25 | 72.41 94 50
Desire to
14. | 11.
learn new 20.00 | 28.57 21.05 | 65.00 | 48.62 | NA 63 | 76 31.
skills 40.18 | 27.59 71 | 31.09
Encourageme
731 0.0
nt from 22.50 | 20.41 855 | 5.00 | 3.67 | NA ) 0 6.8
teachers 1.79 | 0.00 2 | 12.80
Influence of 0.0 0.0 | 55
2.50 | 10.20 13.16 | 0.00 | 1.83 | NA
peers 1.79 | 0.00 0 0 0 6.09
8. Interest in ATL activity (4)
Very high 62.50 | 32.65 | 36.61 | 79.31 | 66.45 | 5.00 | 41.28 | NA | 46. | 41. | 50. | 38.41
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34 | 18 | 88
_ 29. | 58. | 28.
High 15.00 | 28.57 16.45 | 85.00 | 36.70 | NA
41.07 | 13.79 27 | 82 | 41 | 3597
21. | 0.0 | 17.
Moderate | 15.00 | 16.33 14.47 | 10.00 | 19.27 | NA
18.75 | 6.90 95 | 0 | 40 | 1219
24 | 00 | 33
Low 750 | 22.45 263 | 000 | 2.75 | NA
357 | 0.00 4 o o |134

9. Effectiveness of Mentor of change (MOC) (10)

17. | 41. | 29.
Excellent 4750 | 41.84 17.11 | 15.00 | 41.28 | NA
34.82 | 0.00 07 | 18 | 95 | 31.09
41. | 58. | 52.
Good 25.00 | 33.67 57.89 | 75.00 | 52.29 [ NA
58.93 | 6.90 46 | 82 | 42 | 36.58
24 ( 0.0 | 11.
Average 22.50 | 17.35 19.08 | 10.00 | 6.42 | NA
6.25 | 0.00 4 0 67 | 11.58
39. 100 |59
Poor 500 | 7.14 592 | 0.00 | 0.00
0.00 | 93.10 NA | 02 0 4 | 20.73

10.  Influence of ATL engagement on carrier choices (12)

46.
Significant 41. | 52.
. 42,50 | 42.86 100.0 | 38.16 | 85.00 | 56.88 | NA 035
increased 46 94
49.11 0 24 | 59.14
37.
Moderately 46. | 47.
) 32.50 | 36.73 36.84 | 15.00 | 34.86 | NA 444
increased 34 06
39.29 | 0.00 93 | 28.65
Slightly 12. | 0.0 | 14.
) 17.50 | 12.24 2237 | 0.00 | 7.34 | NA
increased 9.82 0.00 20 0 31 7.31
o 00100 22
Insignificant 8.16 2.63 | 0.00 | 0.92 | NA
1.79 | 0.00 0 0 0 4.87

Table 4.1: Response of secondary school students (%) on various aspects of functioning of
ATL for all states (on the basis of locale and overall)
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Figure 4.1: State-wise comparison regarding use of ATL on the basis of locality
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Figure 4.2: State-wise comparison regarding duration of engagement with ATL on the basis
of locality
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Figure 4.10:Influence of ATL engagement on carrier choices

A comparison of government and private schools was done for Goa and Gujarat states based on
the availability of data. Results are presented in Table 4.2. For the frequency of use of ATL it was
found that for both Goa and Guijarat that students of private schools mostly attended the ATL
weekly(78.38% for Goa and 65.00% for Gujarat). For government schools only 9.52% students
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attended the ATL weekly in Goa and for Gujarat it was 50.75%. Most of the students from the
government schools of Goa attended the ATL rarely (90.48%).

Most of the students are engaged in ATL activities for a period of 1-2 years for both Goa and
Guijarat including both private (56.67%) and government schools (64.58%). Regarding support
from ATL in charge most of the students are getting support from ATL in-charge always for both
Goa and Maharashtra (73.33% overall).

Accessibility of ATL facilities beyond school hours is available from always to occasionally for
both the states as claimed by three fourth of the students. However, for private schools the
percentage of accessibility of ATL beyond school hours is higher than government schools for
both the states (Goa= 56.76%, Gujarat = 30%). More than 50% students are getting support from
ATL in-charge often (31.11%) to always (34.44%). More than half of the students are also
collaborating with their peers and in private schools of both Goa (72.97%) and Gujarat (60%) the
scope of opportunity for peer collaboration is more. Students from both private and government
school show a high level of motivation to participate in ATL activities due to their interest in
science and technology in Goa and Guijarat (62.22% overall). The motivation is also affected by
the desire to learn new skills for students of both private and government schools in Goa and
Guijarat (31.11% overall). More than 50% of the students expressed interest in ATL activities from
high (44.44%) to very high range (34.44%) both for government and private schools of Goa and
Gujarat. Effectiveness of Mentor of change (MOC) was mostly found good by students of Goa
and Gujarat by students of both government (48.67%) and private schools (45.55%). When we
compare government and private schools it can be seen that in government schools MOC plays a
more effective role. Influence of ATL engagement on carrier choices has significantly increased
for more than half of the students in government schools (50%) and 46.66% for private schools for
Goa and Gujarat. For government schools in Goa and Gujarat the effect of ATL engagement on
career choices has significantly increased more than private schools. The overall statistics is

presented in figures 4.11 to 4.20.
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Aspects of Functioning

GOA GUJ overall
Gowt. Private Gowt. Private Govt private
1. Use of ATL (1)

Daily 0.00 8.11 4.76 12.50 25.18 12.22
Weekly 9.52 78.38 47.62 65.00 50.75 70
Monthly 0.00 541 38.10 3.33 8.71 11.11

Rarely 90.48 8.11 9.52 19.17 15.34 6.67

Duration of engagement with ATL (3)
1-2 years 76.19 35.14 42.86 85.00 64.58 56.67
2- 3 years 14.29 24.32 23.81 12.50 24.24 17.77
3-4 years 4.76 18.92 4.76 1.67 7.95 10
More than 4 years 4.76 21.62 28.57 0.83 3.21 15.55
3. Support from ATL in-charge (9)

Always 38.10 72.97 61.90 83.33 61.55 73.33
Often 57.14 27.03 14.29 10.83 21.78 18.88
Rarely 4.76 0.00 14.29 4.17 10.98 5.55
Never 0.00 0.00 9.52 1.67 5.68 2.22

4. Accessibility of ATL facilities beyond school hours (8)
Always 9.52 56.76 9.52 30.00 40.71 40
Occasionally 28.57 35.14 57.14 32.50 33.90 48.88
Rarely 47.62 5.41 28.57 14.17 16.66 8.88
Never 14.29 2.70 4.76 23.33 8.71 2.22
5. Degree of Participation in ATL in-charge (6)

Always 0.00 32.43 38.10 53.33 40.71 34.44
Often 23.81 27.03 28.57 25.83 32.76 31.11

Seldom 76.19 35.14 28.57 13.33 19.50 28.88
Never 0.00 541 4.76 7.50 7.00 5.55

Scope of opportunity for peer collaboration (11)

Always 19.05 72.97 23.81 60.00 41.66 52.22

Often 9.52 1351 19.05 20.83 28.21 21.11111
Sometimes 66.67 13.51 57.14 15.83 25.56 24.44
Rarely 4.76 0.00 0.00 3.33 4.54 2.22
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7. Motivational factors to participate in ATL activities (5)
Interest in science and
technology 811 78.38 33.33 o417 53.03 62.22
Desire to learn new skills 14.29 13.51 66.67 32.50 31.62 31.11
Encouragement from
teachers 0.0 8.11 0.00 167 9.09 4.44
Influence of peers 0.00 0.00 0.00 1.67 6.25 2.22
8. Interest in ATL activity (4)
Very high 57.14 37.84 28.57 48.33 49.81 34.44
High 23.81 45.95 57.14 31.67 28.03 44.44
Moderate 19.05 13.51 9.52 17.50 15.71 17.77
Low 0.00 2.70 4.76 2.50 6.43 3.33
9. Effectiveness of Mentor of change (MOC) (10)
Excellent 23.81 24.32 4.76 31.67 29.73 33.33
Good 71.43 32.43 85.71 41.67 48.67 45.55
Average 4.76 0.00 9.52 4.17 13.06 3.33
Poor 0.00 43.24 0.00 22.50 8.52 17.77
10.  Influence of ATL engagement on carrier choices (12)
Significant increased 66.67 3243 66.67 58.33 50 46.66
Moderately increased 28.57 56.76 28.57 31.67 33.52 44.44
Slightly increased 4.76 10.81 0.00 8.33 13.25 7.77
Insignificant 0.00 0.00 4.76 1.67 3.21 111

Table 4.2: Response of secondary school students (%) on various aspects of functioning of
ATL for private and government schools of Goa and Gujarat
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DISCUSSION

The results on the status of usage and interest in ATL activities for various states of the western
region of India, focusing on student engagement in both rural and urban schools is presented in
Tables 4.1. The results highlight that the highest daily usage of ATL is in urban schools in
Chhattisgarh, with a significant number of students participating weekly. It was also found that
most students engage in ATL activities for 1-2 years and receive consistent support from ATL in-
charges. Accessibility of ATL facilities beyond school hours is relatively high, particularly in rural
Madhya Pradesh. Regarding the motivational factors for participation a strong interest in science
and technology was the highest contributing factor, and it was also found that there was a
moderate positive influence of ATL engagement on students' career choices. This reconfirms the
idea that ATL can promote STEM education by providing support across all STEM domains.
Over the past decade, STEM education in India has experienced extraordinary development and
transformation. Both the public and commercial sectors have made significant expenditures to
improve STEM infrastructure and curricula because they understand how crucial STEM fields are
to fostering innovation and economic growth. ATL can serve as a catalyst for STEM education
by providing students with hands-on learning opportunities and fostering an innovation-driven
mindset (Mishra and Gupta, 2023). These labs bridge the gap between theoretical knowledge
and practical application, encouraging students to explore STEM fields through experimentation,
problem-solving, and real-world projects.

Results of government and private schools in Goa and Gujarat, focusing on student engagement in
ATL (Atal Tinkering Lab) activities are presented in Table 4.2. The results highlight the frequency
of participation in ATL, support from ATL in-charges, accessibility of facilities, peer
collaboration, motivation levels, and the influence of ATL engagements on career choices. The
findings reveal that private school students in both states engage more frequently in ATL activities
compared to government school students, with notable differences in support and accessibility
levels.In comparing Goa and Gujarat, it was found that there are differences in student
participation in ATL activities between the two states. For private schools, the frequency of
attending ATL weekly is higher in Goa (78.38%) than in Gujarat (65.00%). In contrast, for
government schools, the attendance is lower in Goa (9.52%) compared to Gujarat (50.75%). It was
found that most of the students from the government schools of Goa attended ATL rarely
(90.48%). Additionally, the accessibility of ATL facilities beyond school hours is noted to be
higher in private schools than in government schools for both states, with Goa showing 56.76%
and Gujarat 30% for private schools. It was also found that students from both private and

government school show a high level of motivation to participate in ATL activities due to their
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interest in science and technology in Goa and Gujarat (62.22% overall) which is similar to the

results of different states based on locale.

4.2RESULTS OF OBJECTIVE-1

Obijective 1:To study the status of the use of ATL in Secondary Schools of

Western Region in India, i.e. the study area(From teachers’ perspective)

4.2.1 FUNCTIONING OF ATALS: FROM THE PERSPECTIVE OF
TEACHERS

INTRODUCTION

Teachers play a critical role in the success of Atal Tinkering Labs (ATLs), acting as facilitators,
mentors, and guides for students exploring innovation, STEM learning, and entrepreneurship.
Their perspective on ATL functioning provides valuable insights into challenges, opportunities,
and best practices in implementing ATL effectively.The perspective of teachers on the use of ATL
is given in this section. Data for this study was collected using Tool no.4 , in Annexure D, i.e; To
study the status of the use of Atal Tinkering Labs (ATLs) in Secondary Schools of the

Western Region in Indiafrom ATL in-charges.

The following aspects of functioning of ATL were used for the study

1. Available functional infrastructure- Ensuring availability of essential equipment like 3D
printers, robotics kits, 10T modules, and Al tools.

2. Level of grant received- The Atal Tinkering Labs (ATL) grant-in-aid is disbursed in three
tranches by the Atal Innovation Mission (AIM), NITI Aayog to selected schools. The total
approved funding is %20 lakh, which is divided into three tranches. Submission of Utilization
Certificate (UC) & Progress Report for the previous tranche.Successful submission of all previous
Utilization Certificates (UC), progress reports, and ATL activity evidence.

3. Level of thematic integration of science and technology with ATL- Connecting ATL activities
with subjects like Science, Math, Computer Science, and Entrepreneurship.

4. Degree of understanding of specified concepts compliance with ATL- Opportunities given to
children to work with relevant tools and equipment in ATL to understand the concepts of —

robotics, 10T, 3-D Printing, basic electronics, product prototyping, and arts and crafts.
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5. MOU with other academic partnership- A Memorandum of Understanding (MoU) between Atal
Tinkering Labs (ATL) and academic institutions plays a crucial role in enhancing innovation,
knowledge exchange, and skill development. Partnerships with universities, research institutes,
and technical colleges provide students with access to advanced learning resources, mentorship,
and industry exposure.

6. Influence of ATL on students’ attitude towards higher education- The Atal Tinkering Lab
(ATL) initiative fosters experiential learning, innovation, and problem-solving, which
significantly influences students' attitudes toward higher education, career aspirations, and STEM
disciplines. By providing hands-on exposure to technology, entrepreneurship, and research, ATL
encourages students to pursue higher studies in science, engineering, and innovation-driven fields.
With respect to the above aspects of functioning of ATL data obtained from five states of western
region is presented in Table 4.3. Under the available functional infrastructure in schools most of
the ATL in charges have reported the availability of electronics, robotic and IOT (86.95%, rapid
prototyping (86.95%), mechanical, electrical and measurement tools (91.30%), power supply,
accessories and safety tools (91.30%). All the schools have received the Tranche 1 grant (100%)
whereas only 31.3% have received Tranche 2 grant. None of the schools were successful in
receiving Tranche 3 grant. Through ATL teachers were able to thematically integrate the concepts
of science and technology from the curriculum for very effectively it was 52.17% , moderately
effective it was 43.47%, and not at all effectively it was 4.34%.

With regards to the 52.17% ATL in-charges reported that they could integrate the concepts of
science and technology from the curriculum with ATL activities in a very effective manner.
43.47% reported that the integration was moderately effective whereas 4.34% reported that
integration was not at all done in an effective manner. With regard to degree of understanding of
specified concepts compliance with ATL which covers how effectively children are involved with
ATL offered opportunities to work with relevant tools and equipment to understand the concepts
of — robotics, 10T, 3-D Printing, basic electronics, product prototyping, and arts and crafts 60.86%
find it very effectively done, 34.78% find moderately effectively done and 4.34% find not
effectively done at all. Only 26.08% ATL in-charges reported that the school has MOU with other
institutions. The influence of ATL of the school in helping the students to shape better prospects
in terms of — attaining higher education, vocational skill development, job, and entrepreneurship
(start-ups, influencers, etc.) 69.57% find it to be very effective, 26.09% find it moderately
effective and 4.34% find not effective at all.

With regard to status of academic leadership influencing ATL implementation 26.08 % ATL in
charges rate their academic leadership excellent in implementing the ATL Project effectively,
whereas 65.22% rate their academic leadership to be good in implementing the ATL Project
effectively and 8.70%rate their academic leadership to be average in implementing the ATL
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Project effectively. The overall statistics of the aspects of functioning of ATL is given in Table 4.3

and in figure 4.21.

Aspects of Functioning Response of secondary
schools ATL in-charge
Overall
1. Available functional infrastructure
Electronics, robotic and 86.95
10T
Rapid prototyping 86.95
Mechanical, electrical and 91.30
measurement tools
Power supply, accessories 91.30
and safety
2. Level of grant received
Tranche 01 100
Tranche 02 31.13
Tranche 03 0
3. Level of thematic integration of science and technology with ATL
Very effective 52.17
Moderate effective 43.47
Not effective 4.34

4. Degree of understanding of specified concepts compliance with

ATL

Very effective 60.86
Moderate effective 34.78
Not effective 4.34

5. MOU with other academic partnership
Having MOU sign 26.08

6. Influence of ATL on students’ negative towards higher education

Very effective 69.57
Moderate effective 26.09
Not effective 4.34

7. Status of academic leadership influencing ATL implementation

Excellent 26.08
Good 65.22
Average 8.70

Table 4.3: Response of secondary schools ATL in-charge on different aspects of functioning
of ATL

90



120

100
100 gp.986.9571-391.3
(%]
o 80 69.57
S 60.86 65.22
@
60 52.17
At 43.47
“ 34.78
o 40 31.13 26.03 ll 26.09  26.08
[=)
20 I0 4.34 H4.34I I4.34H 8.7
O - m m [ |_|
- W T T < &4 om0 0 9 U 0 0 £ 0 U 0 ¥ T O
O £ ¢ € 60 o6 2 = 3 % 5 > w5 32 2 8 w
T &£ ° ° o v o388 8 T BT L 2L B g =§ L
Ug;oseemwwmmmEmem
FEEEEEE e 252
S = 98 > 5 % >5%5>35°
S g3 = B B T B
g = 2 = s s =
c (UQ
o < 3
— (&)
g g0
@ S o
W 2
[e]
a
1 2 3 4 5 6 7

Functioning of ATL

Figure 4.21: The overall statistics of the aspects of functioning of ATL represented in the
form of bar diagrams (N=23)

The engagement of students in ATL (Atal Tinkering Lab) programs follows a structured yet
flexible pattern, allowing students to explore STEM, innovation, and entrepreneurship through
hands-on learning. Their participation varies based on interest, skill level, and exposure to
different ATL activities. Different kinds of ATL activities and participation of students from
different schools is given in Table 4.4. Based on the statistics presented in the table most of the
schools have organized Workshop and seminars Online Achievement Day. A moderate level of
participation was seen in visits undertaken by students to industries, innovations registered with
AIM. And Low participation was observed in programs like AIM Hackathon ATL Tinkerpreneur,
Intellectual Property Rights granted and under process. The overall statistics is presented in the
form of bar diagrams in Figure 4.22
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S.No. Activity/Programme Nature  of
participation
of schools

1 AIM Hackathon 9 (39.13%)

2 ATL Tinkerpreneur 7 (30.43%)

3 Innovations registered with AIM 10 (43.47%)

4 Innovations registered in the top list of 8 (34.78%)

marathons with AIM

5 Intellectual Property Rights granted 2 (8.69%)

6 Intellectual Property Rights under 4 (17.39%)

process

7 Workshop and seminars conducted 17 (73.91%)

8 Expert talk conducted 15 (65.21%)

9 Online interaction session 17 (73.91%)

10 offline interaction session 16 (69.56%)

11 Participation in exhibition 17 (73.91%)

12 Achievement day celebration 18 (78.26%)

13 Number of visits of ATL team for 10 (43.47%)

industry institution programme

Table: 4.4: Overall pattern of engagement of the students in different ATL related programs
based on data collected from ATL in-charges (N=23)
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Figure 4.22: Overall statistics of engagement of the students in different ATL related
programs based on data collected from ATL in-charges (N=23)
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The data has also been analyzed on the basis of functioning of ATL in rural and urban schools of
Western Region. The results pertaining to functioning of ATL in secondary schools of Western
Region based on local are presented in table 4.3. The data was collected from 23 (Urban= 16 and
Rural= 7) teachers in-charges of ATL on 7 parameters of functioning such as 1,2,3,4,5,6,7 were

analyzed and presented as follow.

More than three fourth of teachers working in both urban and rural schools (85.71% and 81.25%
respectively) have reported that electronic, robotic and 10T are functional in the laboratories in
their respective school. The corresponding figure for availability of functional infrastructure such
as rapid prototyping (75% and 85.71% respectively); mechanical, electrical and measurement
tools (891.25% and 100% respectively); power supply, accessories and safety (81.25% and 100%

respectively).

All the schools (100%) both rural and urban have received the Tranche 1 grant. Majority of urban
schools have received Tranche 2 grant (85.71%) whereas for rural schools it is only 18.75%. None

of the schools have received Tranche 3 grant.

42.85 % ATL in-charges in urban areas reported that they could integrate the concepts of science
and technology from the curriculum with ATL activities in a very effective manner. Whereas for
rural areas it was 56.25%. For urban areas 57.14 % reported the integration was moderately
effective whereas in rural areas it was 37.5%. For rural areas 6.25% reported that integration was
not at all done in an effective manner. With regard to degree of understanding of specified
concepts compliance with ATL which covers how effectively children are involved with ATL
offered opportunities to work with relevant tools and equipment to understand the concepts of —
robotics, 10T, 3-D Printing, basic electronics, product prototyping, and arts and crafts71.43 in
urban areas find effective for rural areas it was 56.25%. In urban areas 28.57% find moderately
effective and in rural areas it was 37.5%. For rural areas 6.25% reported that degree of compliance

was not at all done in an effective manner.

Only 42.86% ATL in-charges in urban areas reported that the school has MOU with other
institutions whereas for rural areas it was 31.25%. With reference to the influence of ATL of the
school in helping the students to shape better prospects in terms of — attaining higher education,
vocational skill development, job, and entrepreneurship (start-ups, influencers, etc.) 85.71 % for
urban areas and 56.25% for rural areas find it effective, 14.29% for urban areas and 31.25% find it
moderately effective. For rural areas 6.25% ATL charges reported that influence was not at all

effective.
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With regard to status of academic leadership influencing ATL implementation42.86 % ATL in
charges rate their academic leadership excellent in implementing the ATL Project effectively for
rural areas it was low (18.75%). Again, in urban areas 42.86% rate their academic leadership to be
good which is higher for rural areas (75%) in implementing the ATL Project effectively. In urban
areas14.28% and for rural areas 6.25% rate their academic leadership to be average in
implementing the ATL Project effectively. The overall statistics of the aspects of functioning of
ATL on the basis of locale is given in Table 4.5 and Figures 4.23 to 4.28.

Aspects of Response of secondary schools ATL in-
Functioning charge
Overall
Rural Urban

1. Available functional infrastructure
Electronics, 81.25 85.71
robotic  and
10T
Rapid 75 85.71
prototyping
Mechanical, 81.25 100

electrical and

measurement
tools

Power 81.25 100
supply,
accessories

and safety

2. Level of grant received

Tranche 01 100 100
Tranche 02 18.75 85.71
Tranche 03 0 0

3. Level of thematic integration of science and technology with ATL

Very 56.25 42.85
effective

Moderate 375 57.14
effective

Not effective 6.25 0
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4. Degree of understanding of specified concepts compliance with ATL

Very 56.25 71.43
effective

Moderate 375 28.57
effective

Not effective 6.25 0

5. MOU with other academic partnership

Having MOU 31.25 42.86

sign

6. Influence of ATL on students’ negative towards higher education

Very 56.25 85.71
effective

Moderate 31.25 14.29
effective

Not effective 6.25 0

7. Status of academic leadership influencing ATL implementation

Excellent 18.75 42.86
Good 75 42.86
Average 6.25 14.28

Table 4.5: Functioning of ATL in Secondary Schools of Western Region on the basis of
Locale(Urban (N) = 16; Rural (N) =7)

95



120

3
g 100 100
2 100
& 81.25>71 7 85.71 81.25 81.25
5 80
=
@
2 60
G
R 40

20

0
Electronics, robotic Rapid prototyping Mechanical, electrical Power supply,
and IOT and measurement accessories and safety
tools

B Rural ®mUrban =

Figure 4.23: Available functional infrastructure in terms of specified indicators
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Figure 4.24: Level of grant received in terms of parameters
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Figure 4.25: Level of thematic integration of science and technology with ATL
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Figure 4.26: Degree of understanding of specified concepts compliance with ATL
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Figure 4.27: Influence of ATL on students’ attitude towards higher education
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Figure 4.28: Status of academic leadership influencing ATL implementation

The data has also been analyzed on the basis of nature of management in Western Region. The
results pertaining this are presented in table 4.4. (Govt. (N) = 18; Private (N) = 5) teachers in-
charges of ATL on 7 parameters of functioning such as 1,2,3,4,5,6,7 was analyzed and presented

as follow.

All the private school teachers (100%) reported that they have all available functional
infrastructure in the lab corresponding to Electronics, robotic and IOT, Rapid prototyping,
Mechanical, electrical and measurement tools, Power supply, accessories and safety equipment.
For government schools 77.78% reported the availability of Electronics, robotic and 10Tdevices,
72.22% reported the availability of rapid prototyping devices, 88.89% reported the availability of
mechanical, electrical and measurement tools, 88.89 % reported availability of power supply,
accessories and safety tools.

All the schools (100%) both government and private have received the Tranche 1 grant. Majority
of private schools have received Tranche 2 grant (80%) whereas for government schools it is only
27.78%. None of the schools have received Tranche 3 grant.

60% ATL in-charges inprivate schools reported that they could integrate the concepts of science
and technology from the curriculum with ATL activities in a very effective manner. Whereas for
government schools it was 50%. For private schools40% reported the integration was moderately
effective whereas in government schools it was 44.44%. For government schools 5.56% reported

that integration was not at all done in an effective manner.
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With regard to degree of understanding of specified concepts compliance with ATL which covers
how effectively children are involved with ATL offered opportunities to work with relevant tools
and equipment to understand the concepts of — robotics, 10T, 3-D Printing, basic electronics,
product prototyping, and arts and crafts60% in private schools find very effective compliance and
for government schools it was 56.25%. In private schools40% find moderately effective and in
government schools it was 33.33%. For government schools 5.56% reported that degree of

compliance was not at all done in an effective manner.

60% ATL in-charges in private schools reported that the school has MOU with other institutions

whereas for government schools it was 16.67%

With reference to the influence of ATL of the school in helping the students to shape better
prospects in terms of — attaining higher education, vocational skill development, job, and
entrepreneurship (start-ups, influencers, etc.)80 % for private schools and 66.67 % for government
schools find it effective, 20% for private schools and 27.77% for government schools find it
moderately effective. For government schools5.56%ATL charges reported that influence was not

at all effective.

With regard to status of academic leadership influencing ATL implementation 20 % ATL in
charges in private schools rate their academic leadership excellent in implementing the ATL
Project effectively for government schoolsit was low (27.78%). Again, in private schools 80 %
rate their academic leadership to be good and for government schools it is 66.66%in implementing
the ATL Project effectively. For government schools5.56 % rate their academic leadership to be
average in implementing the ATL Project effectively. The overall statistics of the aspects of

functioning of ATL on the basis of locale is given in Table 4.6 and Figures 4.29 to 4.30.

Aspects of Response of secondary schools ATL in-charge
Functioning Overall
Govt. Private

1. Available functional infrastructure

Electronics, 77.78 100
robotic and 10T

Rapid prototyping 72.22 100
Mechanical, 88.89 100
electrical and

measurement tools
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Power supply, 88.89 100
accessories  and
safety

2. Level of grant received

Tranche 01 100 100

Tranche 02 27.78 80

Tranche 03 0 0
3. Level of thematic integration of science and technology with ATL

Very effective 50 60

Moderate 44.44 40

effective

Not effective 5.56 0
4. Degree of understanding of specified concepts compliance with ATL

Very effective 61.11 60

Moderate 33.33 40

effective

Not effective 5.56 0

5.  MOU with other academic partnership

Having MOU sign 16.67 60
6. Influence of ATL on students’ negative towards higher education

Very effective 66.67 80

Moderate 27.77 20

effective

Not effective 5.56 0

7. Status of academic leadership influencing ATL implementation

Excellent 27.78 20
Good 66.66 80
Average 5.56 0

Table 4.6: Functioning of ATL in Secondary Schools of Western Region on the basis of
Nature of Management (Government and Private) (Govt. (N) = 18; Private (N) = 5)
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Figure 4.29: Available functional infrastructure
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Figure 4.30: Level of grant received
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Figure 4.33: Influence of ATL on students’ attitude towards higher education
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Figure 4.34: Status of academic leadership influencing ATL implementation

DISCUSSION

Based on the results presented in Table 4.3 it was found that most of the ATL in-charges report a
high availability of essential tools and equipment in schools. Specifically, 86.95% reported the
availability of electronics, robotic and 10T, and 91.30% for mechanical, electrical and
measurement tools. This infrastructure supports the integration of STEM concepts, with 52.17%
ATL in-charges reporting that they could integrate the concepts of science and technology from
the curriculum very effectively. Furthermore, 60.86% find it very effectively done regarding the
understanding of specified concepts through ATL activities, indicating a positive correlation
between available resources and effective learning outcomes. However, it is noteworthy that only
26.08% ATL in-charges reported that the school has MOU with other institutions, suggesting

potential areas for improvement in collaboration and resource sharing.

It was found that student engagement in ATL programs is structured yet flexible, with
participation levels varying by interest and exposure (Table 4.4). Most of the schools have
organized Workshop and seminars Online Achievement Day, indicating high engagement in these
activities. However, a moderate level of participation was seen in visits undertaken by students to
industries, innovations registered with AIM, and low participation was observed in programs like
AIM Hackathon, ATL Tinkerpreneur, Intellectual Property Rights granted and under process. This
data suggests that while some ATL activities are popular, others struggle to attract significant
student involvement.In this section a discussion of the results pertaining to teachers’ perspective

on the usage of ATL in rural and urban schools along with participation of students in different
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ATL activities is given. From the results presented it was found that a significant percentage of
teachers reporting functional electronic, robotic, and 10T tools in their laboratories. Specifically,
85.71% and 81.25% respectively have reported that electronic, robotic and loT are functional in
the laboratories in their respective school. Furthermore, all schools have received the Tranche 1
grant, and while a majority of urban schools have received the Tranche 2 grant (85.71%), rural
schools lag behind at only 18.75%. This suggests that while ATL is functioning, there are notable
differences in resource availability and support between urban and rural settings.

The integration of ATL activities with the curriculum is perceived differently in urban and rural
areas. In urban areas, 42.85% ATL in-charges reported that they could integrate the concepts of
science and technology from the curriculum with ATL activities in a very effective manner as
compared to 56.25% in rural areas. Moreover 57.14% reported the integration was moderately
effective in urban areas, while only 37.5% of rural respondents felt the same. This indicates that
while integration is occurring, rural areas may have a higher perception of effectiveness in this
regard.lt was also found that ATL has a positive influence on students' career prospects,
particularly in urban schools 85.71% for urban areas and 56.25% for rural areas find it effective in
shaping better educational and vocational outcomes.Additionally, 14.29% for urban areas and
31.25% find it moderately effective, indicating that while many see the benefits, there is a notable
portion of rural respondents who do not perceive the same level of effectiveness. This disparity
highlights the varying impacts of ATL on students' career choices and opportunities based on

geographic location.

With regards to government and private schools the perspective of ATL in-charges indicates a
more favorable view of ATL in private schools compared to government schools. For instance,
60% ATL in-charges in private schools reported that they could integrate the concepts of science
and technology from the curriculum with ATL activities in a very effective manner, while only
50% for government schools reported the same level of effectiveness. Additionally, when
assessing the degree of understanding of specified concepts related to ATL, 60% in private
schools find very effective compliance and for government schools it was 56.25%."

Moreover, the influence of ATL on students' prospects is perceived more positively in private
schools, with 80% for private schools finding it effective, compared to 66.67% for government
schools. This suggests that ATL in-charges in private schools see a stronger impact of ATL on
educational outcomes than their counterparts in government schools. It was found in an
assessment of ATL by Athena Infonomics that private schools have been able to gather more
funds as compared to government schools for purchasing of additional resources of ATL. This

may be having an indirect effect on the performance of government schools with regards to ATL.
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4.3 RESULTS OF OBJECTIVE -2

Obijective 2: Effectiveness of ATL in achievement of Learning Outcomes of

Secondary School students of Western Region

INTRODUCTION

The Atal Tinkering Lab (ATL) Curriculum is a structured program developed by the Atal
Innovation Mission to foster creativity, innovation, and problem-solving skills among students. It
emphasizes hands-on learning in Science, Technology, Engineering, and Mathematics (STEM)
through a variety of modules and resources. It aims to promote hands-on learning and empower
students people to build the skills and attributes required for success in the 21st century. The
curriculum focuses on a wide variety of concepts, ranging from basic electronics, mechanics, data
visualization, and woodworking, to more advanced technologies such as 3D printing, the Internet
of Things, and design thinking. Through hands-on, experiential learning, students will be

encouraged to identify and design creative solutions to everyday problems.

CURRICULUM OBJECTIVES
(As given in AIM website)

Students will be able to:

e Turn ideas into reality by brainstorming, modelling and prototyping.

e Inculcate innovative and entrepreneurial mind-set through Design thinking and Hands-on
Learning.

e Identify and research problems in their community and beyond, generate relevant and creative
solutions, and develop sustainability plans for their solutions.

e Identify and self-learn for dignified career opportunities based on their skills and interests,

particularly in STEM or entrepreneurship.
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e Develop basic knowledge in electrical and mechanical engineering principles.

e Develop skills of using hand tools to construct a prototype of an engineering design.

CURRICULUM STRUCTURE

The ATL Curriculum engages students actively in the development of hands-on activities through
a sequence of 3 Levels with incremental difficulty. Each level comprises of different modules,
which are further subdivided into sessions. It is highly recommended to start the course with Level

1 and end the course with Level 3. The details of each level is as follows:

Level 1 comprises of 5 modules namely, Basic Electronics, Mechanics, 3D Design & Printing,
Data Visualisation and Design & Entrepreneurial Thinking.

Level 2 comprises of 4 modules namely, Electronics, Mechanics, 3D Design & Printing and
Design & Entrepreneurial Thinking.

Level 3 comprises of 5 modules namely, Electronics, 10T, 3D Design & Printing, Wood Working

and Design & Entrepreneurial Thinking.

The achievement test comprised of questions from all the three levels and were categorized under
knowledge, understanding and application questions. The questions were included from the

following areas-

- Data Interpretation

- 3D Designing and Printing
- Entrepreneurial Thinking
- Electrical and Electronics
- Internet of Things (1oT)

- Mechanics

Based on the above curriculum and objectives a standardized achievement test was prepared to
assess the performance of students by a team of experts. Hence the reliability of the test was
established. A pilot test was done and test re-test method was used to check the validity of the test.
Item wise difficulty level of the questions was also checked. The test was then administered on a
total of 618 students of different states of Western Region. The achievement test is given in
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Annexure B (Tool no. 2)i.e;
AssessingtheEffectivenessofAtal TinkeringLabs(ATLs)onLearningOutcomesinPromoting21*Centu
rySkillsforSecondaryStudents.

RESULTS

The results of the test are presented in Table 4.7. The total number of questions in the test was 52.
Scores of the students have been divided into High (for more than 27 marks obtained), moderate
(in the range 13-27 marks) and low (less than 13 marks). The percentage of students scoring high
(above 27) is relatively low (17.31%), showing that a limited proportion excels academically. As
can be seen from Table 4.7, 69% students have achieved moderate scores in the test. 13.27% of
students are in the low-achievement category, reflecting potential challenges in adapting to the
ATL-based learning process. Figure 4.35 shows the overall level -wise Performance for academic

achievement assessment of Secondary Schools Students of Western Region.

Sl Level of Range No. of % of

No. | Scores Students Students

1. High More than 27 107 17.31%

2. Moderate 13- 27 429 69.42%

3. Low Less than 13 82 13.27%
Total 618 100.00%

Table 4.7: Academic Achievement Assessment (Overall)
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Figure 4.35: Overall Level -wise Performance for Academic Achievement Assessment among
Secondary Schools Students of Western Region (Data Source: Table 4.7)

The academic achievement assessment was also done on the basis of locality for urban and rural
schools of Western Region. Results pertaining to this are presented in table 4.8 and figure 4.36.
Again it was found that both urban and rural school students achieved moderate scores in the test.
Rural students (21.34%) outperform urban students (15.86%) in high achievement, suggesting that
ATL has a stronger academic impact in rural settings. However, moderate scores dominate both
urban (71.15%) and rural (64.63%) categories, implying a need for targeted interventions to push
more students toward high achievement. Low achievement is slightly higher among urban
students (13.00%) compared to rural students (14.02%), reinforcing a general parity across both
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13.27%

Less than 13

Low

M Low Less than 13

localities.
Sl. Level of Range Locality No. of % of
No. Scores Students Students
1. High More than 27 Urban 72 15.86%
Rural 35 21.34%
2. Moderate | 13- 27 Urban 323 71.15%
Rural 106 64.63%
3. Low Less than 13 Urban 59 13.00%
Rural 23
14.02%

Table 4.8: Academic Achievement Assessment on the Basis of Locality

(Urban (N)= 454, Rural (N)= 164)
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Figure 4.36: Overall Level -wise Performance for Academic Achievement Assessment among
Secondary Schools Students of Western Region on the Basis of Locality (Data Source: Table
02)

When comparing theacademic achievement for government and private schools it was found that
achievement scores for government schools in the moderate level was highest (71.40%). For high
level score again government school students are ahead of private schools. Results are shown in
table 4.9 and figure 4.37. Government school students (17.80%) outperform private school
students (14.44%) in high achievement, showing ATL’s effectiveness in the public education
sector. However, private schools exhibit a significantly higher percentage of students in the low-
achievement category (27.78%) compared to government schools (10.80%), warranting further

analysis of ATL implementation in private institutions.
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SI.No. Level of Range Locality No. of % of Students
Scores Students
1. High More than 27 Government 94 17.80%
Private 13 14.44%
2. Moderate 13- 27 Government 377 71.40%
Private 52 57.78%
3. Low Less than 13 Government 57 10.80%
Private 25 27.78%

Table 4.9: Academic Achievement Assessment on the Basis of Nature of Management
(Government (N)= 528, Private (N)= 90)
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Figure 4.37: Overall Level -wise Performance for Academic Achievement Assessment among
Secondary Schools Students of Western Region on the Basis of Nature of Management (Data
Source: Table 4.9)

The academic achievement assessment statewise and classified on the basis of locality are
presented in Table 4.10 and Figure 4.38. Out of all the states,32.65% students of rural areas of
Chhatttisgarh are in the high level bracket of scores. And in the moderate level the highest

percentage of students is that of Madhya Pradesh rural (80%). Maximum numbers of students of
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Goa rural are in the low level bracket of scores (58.82%). Chhattisgarh and Maharashtra show the
highest percentage of high-achievers in both urban and rural contexts, indicating strong ATL
integration. Goa’s rural sector has the highest low-achievement percentage (58.82%), highlighting
a pressing need for targeted intervention. Madhya Pradesh and Gujarat exhibit moderate

performance across both urban and rural sectors, with an inclination towards the moderate

achievement category.

State Locality Level of Scores
High Moderate Low
No. of % of No. of % of No. of % of

students | students | students | students | students | students
Chhattisgarh | Urban (40) 11 | 27.50% 28 | 70.00% 1| 2.50%
Rural (98) 32 | 32.65% 62 | 63.27% 41 4.08%
Goa Urban (41) 10 | 24.39% 29 | 70.73% 2| 4.88%
Rural (17) 1| 5.88% 6 | 35.29% 10 | 58.82%
Gujarat Urban (112) 13| 11.61% 78 | 69.64% 21 | 18.75%
Rural (29) 0| 0.00% 22 | 75.86% 7| 24.14%
Madhya Urban (152) 17 | 11.18% 111 | 73.03% 24 | 15.79%
Pradesh Rural (20) 2 | 10.00% 16 | 80.00% 2 | 10.00%
Mabharashtra | Urban (109) 21 | 19.27% 77 | 70.64% 11 | 10.09%
Rural (0) NA NA NA NA NA NA

Table 4.10: Academic Achievement Assessment on the Basis of State-wise Locality(Urban —

Rural)
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Figure 4.38: Overall Level -wise Performance for Academic Achievement Assessment among
Secondary Schools Students of Western Region on the Basis of Locality State wise (Data
Source: Table 04)

The performance of students of government and private schools has been studied and results are
presented in Table 4.11 and in figure 4.39. On the basis of nature of management state wise it has
been found that government school students are performing better than private school students
with most of the students achieving scores in the moderate level bracket. In the high level bracket
maximum number of students is from government schools of Chhattisgarh. Government schools
in Chhattisgarh have the highest percentage of high-achievers (31.16%), whereas Gujarat’s private
schools show the weakest performance (3.77%). The high percentage of low-achievers in
Gujarat’s private institutions (26.42%) suggests discrepancies in implementation between

government and private settings.
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State Nature of Level of Scores
Management High Moderate Low
No. of % of No. of % of No. of % of
students | students | students | students | students | students
Chhattisgarh | Government 43 90 5
31.16% 65.22% 3.62%
(138)
Private (0) NA NA NA NA NA NA
Goa Government 0 20 1
(21) 0.00% 95.24% 4.76%
Private (37) 11| 29.73% 15| 40.54% 11| 29.73%
Gujarat Government 11 63 14
(88) 12.50% 71.59% 15.91%
Private (53) 2| 3.77% 37 | 69.81% 14 | 26.42%
Madhya Government 19 . 127 . 26 .
Pradesh (172) 11.05% 73.84% 15.12%
Private (0) NA NA NA NA NA NA
Maharashtra | Government 21 77 11
19.27% 70.64% 10.09%
(109)
Private (0) NA NA NA NA NA NA

Table 4.11: Academic Achievement Assessment on the Basis of Nature of Management
(Government — Private)
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Figure 4.39: Overall Level -wise Performance for Academic Achievement Assessment among
Secondary Schools Students of Western Region on the Basis of Nature of Management State
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DISCUSSION

In this chapter an analysis of academic achievement among secondary school students in the
Western Region, focusing on the distribution of scores based on the ATL curriculum is presented.
Student performance is categorized into three levels: high, moderate, and low. The findings
indicate that only a small percentage of students (17.31%) achieve high scores, while the majority
(69%) fall into the moderate category, and a smaller group (13.27%) scores low. Additionally, the
assessment compares the performance of urban and rural school students, revealing that rural
students have a slightly higher percentage of high achievers compared to their urban counterparts.
However, moderate scores are prevalent in both groups, highlighting the need for interventions to

enhance academic performance.

The differences in academic achievement based on locality, stating has also been analyzed. It was
found that rural students (21.34%) outperform urban students (15.86%) in high achievement,
suggesting that ATL has a stronger academic impact in rural settings. However, it was also found
that moderate scores dominate both urban (71.15%) and rural (64.63%) categories, indicating the
need for interventions to improve high achievement levels. Low achievement is slightly higher
among urban students (13.00%) compared to rural students (14.02%), reinforcing a general parity
across both localities. From the results it has been found that rural schools and government
institutions benefit more from ATL integration. Private schools and specific rural areas (e.g.,
Goa) may need tailored interventions. A need for customized pedagogical support for low-
performing private schools, enhanced mentor support, and a review of ATL’s impact on Goa’s
rural education

system. The data reveals a tri-modal distribution: 69.42% of students scored in the Moderate
range (13-27), while only 17.31% achieved High scores (>27) and 13.27% fell into the Low
category (<13). This suggests that while ATL interventions may foster foundational academic
competencies, they are less effective in cultivating advanced mastery. The skew toward Moderate
performance could reflect standardized curricular alignment rather than differentiated learning
strategies. The bar graph visually reinforces the dominance of Moderate scores, highlighting a
systemic gap in elevating students to higher proficiency tiers. The absence of a "Very High"
category in scoring limits granularity in assessing top performers.

Contrary to expectations, rural students outperformed urban peers in High scores (21.34% vs.
15.86%0), though urban areas led in Moderate scores (71.15% vs. 64.63%). This paradox may
stem from rural students’ limited access to alternative enrichment programs, making ATL their

primary avenue for academic engagement.
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Government schools reported higher High scores (17.80% vs. 14.44%), while private schools had
a larger Low cohort (27.78% vs. 10.80%0). This challenges assumptions about private sector
efficacy, possibly due to ATL’s equitable resource distribution in government institutions. The
clustered bars for locality and management reveal stark contrasts. For instance, Maharashtra’s
rural data is omitted (N=0), undermining comparative analysis. Graphs would benefit from error
margins or confidence intervals to assess statistical significance.

Chhattisgarh’s rural students excelled (32.65% High), while Goa’s rural cohort struggled
(58.82% Low), indicating regional disparities in ATL implementation. Gujarat’s urban Low
scores (18.75%) suggest infrastructural or pedagogical challenges. Maharashtra’s government
schools achieved 19.27% High scores, outperforming other states. Private schools in Goa and
Gujarat, however, lagged significantly (29.73% Low in Goa Private), signaling systemic
inequities.  State-wise graphs (e.g., Figure 04) use inconsistent scaling, exaggerating minor
differences (e.g., Chhattisgarh’s 2.5% urban Low vs. 4.08% rural Low). A normalized scale would
enhance comparability. ATL’s focus on broad-based competency (Moderate scores) risks
neglecting high-potential learners. Differentiated instruction and advanced modules are needed.
Rural outperformance in High scores warrants deeper study—possibly linked to community-

driven motivation or fewer distractions.

4.4 RESULTS OF OBJECTIVE-3

Obijective 3 - Study the Effectiveness of ATL in Promoting Key 21% Century Skills, viz,

Design Thinking, Entrepreneurship and innovation among Secondary Students of Western

Region

DESIGN THINKING SKILLASSESSMENT

INTRODUCTION

Atal Tinkering Labs (ATLs), under the Atal Innovation Mission (AIM), provide a dynamic
environment for students to develop design thinking, entrepreneurship, and innovation skills.
These labs serve as incubators for hands-on learning, problem-solving, and entrepreneurial
exploration, preparing students for 21st-century challenges. Design thinking is a human-
centered, iterative process for solving problems. In Atal Tinkering Labs (ATLs), students

engage in hands-on learning using tools like robotics, 3D printing, 10T, and Al, making ATL an
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ideal space for applying Design Thinking principles. Design Thinking equips individuals with the
ability to solve real-world problems through innovative solutions. Think creatively and generate
multiple ideas. It also helps to develop empathy by understanding users’ needs.It also gives a
chance to students to collaborate effectively in teams. Design thinking encourages project-based
learning and experiential education and helps students develop problem-solving and collaboration
skills. The ATL curriculum effectively integrates design thinking by guiding students through
problem identification, ideation, prototyping, and testing. By engaging in hands-on,user-centric
innovation, students develop 21st-century skills like creativity, resilience, and an entrepreneurial
mindset. The Atal Tinkering Lab (ATL) curriculum is designed to foster innovation, problem-
solving, and entrepreneurial thinking among students. By engaging in hands-on learning,
prototyping, and business model development, ATL equips students with the necessary skills to
become future entrepreneurs and job creators. With exposure to technology, innovation, and

industry mentorship, ATL nurtures the next generation of startup founders and changemakers.

In this chapter the key 21% Century Skills, viz, Design Thinking and Entrepreneurship among
Secondary Students of Western Region have been studied using data collected from 618 students.
The Tool 3 used for this study is given in Annexure C, i.e; Effectiveness of ATL in Promoting
Key 21st Century Skills, viz, Design Thinking, Entrepreneurship and innovation among

Secondary Students of Western Region . The tool was made by a team of experts in the field.

RESULTS

The results of assessment of design thinking skill of secondary students using the ATL lab has
been presented in Table 4.12. The design thinking tool questions were designed on a five point
scale. Scores of all students from different states were used in the study. It can be seen from Table
4.12 that more than half of the students (66.67%) fall in the bracket of low scores. 31.23%
students scored in the moderate level bracket. And a very few percentage of students are in the
high level bracket (2.10%). A significant portion (66.67%) of students falls in the low skill category,
highlighting a crucial gap in fostering design thinking competencies. Only 2.10% of students score
high, showing that design thinking is not yet a well-developed skill within the ATL ecosystem. Figure
4.40 shows the overall level -wise performance for Design Thinking Assessment among

Secondary Schools Students of Western Region.
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Sl Level of Range No. of % of
No. Scores Students Students
1. High 4 13 2.10%
2. Moderate 2-3 193 31.23%
3. Low 0-1 412 66.67%
Total 618 100.00%

Table 4.12: Design Thinking Assessment (Overall)

Figure 4.40: Overall Level -wise Performance for Design Thinking Assessment among Secondary Schools
Students of Western Region (Data Source: Table 4.12)

The study of development of design thinking skill in secondary students was also studied on the
basis of locality and results are presented in Table 4.13. Maximum number of students for both
rural and urban areas score in the low-level bracket (69.38% for urban and 59.15% for rural)
necessitating strategic interventions. Rural students (4.88%) outperform urban students (1.10%) in
design thinking skills, suggesting ATL’s more profound influence in rural areas. Figure 4.41
shows the overall level -wise performance for Design Thinking assessment among Secondary

Schools students of western region on the basis of locality.

Sl. Level of Range Locality No. of % of
No. Scores Students | Students
1. High 4 Urban 5 1.10%

Rural 8 4.88%
2. Moderate 2-3 Urban 134 29.52%
Rural 59 35.98%
3. Low 0-1 Urban 315 69.38%
Rural 97 59.15%

Table 4.13: Design Thinking Assessment on the Basis of Locality (Urban (N)= 454, Rural
(N)=164)
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Figure 4.41: Overall Level -wise Performance for Design Thinking Assessment among
Secondary Schools Students of Western Region on the Basis of Locality

The design thinking assessment on the basis of nature of managementis presented in Table 4.14.
Results show that for both government and private schools the percentage of students in the low
level score bracket is almost equal.Private school students (3.33%) slightly outperform
government school students (1.89%) in high design thinking skills, indicating a marginally better
approach in private institutions. However, both categories show a high percentage in the low-skill
range (government: 66.86%, private: 65.56%), reinforcing a systemic weakness in ATL’s design
thinking pedagogy. Figure 4.42 shows overall level -wise performance for Design Thinking

assessment among secondary schools’ students of Western Region on the basis of the nature of

management.

Sl Level of | Rang Locality No. of % of

No Scores e Students | Students

1. | High 4 Government 10 1.89%
Private 3 3.33%

2. | Moderate 2-3 Government 165 31.25%
Private 28 31.11%

3. Low 0-1 Government 353 66.86%
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] | | Private | 59|  65.56% |

Table 4.14: Design Thinking Assessment on the Basis of Nature of Management
(Government (N)= 528, Private (N)= 90)
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Figure 4.42: Overall Level -wise Performance for Design Thinking Assessment among
Secondary Schools Students of Western Region on the Basis of the Nature of Management

The state wise design thinking assessment on the basis of locality is presented in Table 4.15.

Gujarat’s rural schools show an unusual pattern, with 13.79% of students demonstrating high design
thinking skills, unlike other states. Madhya Pradesh urban schools have the highest percentage of low-
skill students (75.66%), indicating significant challenges in integrating design thinking in urban
government schools. Figure 4.43 shows the overall level -wise performance for Design Thinking

assessment among secondary schools’ students of western region on the basis of locality state wise.

State Locality Level of Scores
High Moderate Low

No. of % of No. of % of No. of % of
students | students | students | students | students | students
Chhattisgarh | Urban (40) 0| 0.00% 19 | 47.50% 21 | 52.50%
Rural (98) 4| 4.08% 30 | 30.61% 64 | 65.31%
Goa Urban (41) 3| 7.32% 18 | 43.90% 20 | 48.78%
Rural (17) 0| 0.00% 5| 29.41% 12 | 70.59%
Gujarat tJlrlbé“)” L1 0.89% 401 35710 11 63.30%
Rural (29) 4| 13.79% 16 | 55.17% 9| 31.03%

Madhya | Urban 0 0 37 0 115 0
Pradesh (152) 0.00% 24.34% 75.66%
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Rural (20) 0 0.00% 8 | 40.00% 12 | 60.00%
Maharashtra tJlrobéa)n 1 0.92% 20 18.35% 88 80.73%
Rural (0) NA NA NA NA NA NA

Table 4.15: Design Thinking Assessment on the Basis of State-wise Locality(Urban — Rural)
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Figure 4.43: Overall Level -wise Performance for Design Thinking Assessment among
Secondary Schools Students of Western Region on the Basis of Locality State wise

On the basis of management assessmentofDesign Thinking skill for all states included in the study

is presented in Table 4.16. Maharashtra’s government schools achieved 19.27% high scores,

outperforming other states. Private schools in Goa and Gujarat, however, lagged significantly (29.73%

Low in Goa Private), signaling systemic inequities.

State Nature of Level of Scores
Management High Moderate Low
No. of % of No. of % of No. of % of
students | students | students | students | students | students
Chhattisgarh g%\grnment 4 9 90% 49 35,510 85 61.59
Private (0) NA NA NA NA NA NA
Goa gi\)/ernment 0 0.00% 4 19.05% 17 80.95
Private (37) 3| 8.11% 19 51.35% 15 40.54
Gujarat %%\)/ernment 5 5 68% 47 53.41% 36 40.91
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Private (53) 0| 0.00% 9 16.98% 44 83.02

Madhya Government 0 45 127 73.84
Pradesh | (172) 0.00% 26.16%

Private (0) NA NA NA NA NA NA

Maharashtra az\g)zrnment 1 0.92% 20 18.35% 88 80.73

Private (0) NA NA NA NA NA NA

Table 4.16: Design Thinking Assessment on the Basis of Nature of Management
(Government — Private)
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Figure 4.44: Overall Level -wise Performance for Design Thinking Assessment among
Secondary Schools Students of Western Region on the Basis of Nature of Management
State-wise

DISCUSSION

In this chapter the performance of students in design thinking assessments has been presented. The
results reveal a concerning trend where the majority of students score in the low skill category.
Specifically, 66.67% of students fall into this low score bracket, while only a small fraction

(2.10%) achieves high scores. This indicates a critical deficit in creative design thinking skills, a
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cornerstone of 21st-century education. The skew toward low performance suggests the projects

made in ATL are not following the design thinking approach as desired.

The analysis is also segmented by locality, management type, and state, highlighting disparities in
performance between urban and rural areas as well as between private and government schools.
State-wise achievement shows variability, with notable differences in performance. For instance,
Madhya Pradesh’s urban schools have the highest percentage of low-skill students (75.66%),
while "Maharashtra’s government schools achieved 19.27% high scores, outperforming other
states. Additionally, Gujarat's rural schools display a unique pattern with 13.79% of students
demonstrating high design thinking skills, contrasting with performance in other states. Rural
students marginally outperformed urban peers in High scores (4.88% vs. 1.10%), yet urban areas
dominated Moderate scores (29.52% vs. 35.98%). This could reflect rural adaptability to resource
constraints, fostering grassroots innovation. Gujarat’s rural students achieved 13.79% high scores,
the highest nationally, likely due to robust mentorship programs. Conversely, Maharashtra’s urban
cohort had 80.73% Low scores, signaling curricular misalignment.

Management-wise, the data indicates that private school students slightly outperform government
school students in high design thinking skills, with private school students (3.33%) slightly
outperforming government school students (1.89%). However, both types of schools exhibit a
high percentage of low-skill students, with government schools at 66.86% and private schools at
65.56%, highlighting systemic weaknesses in the design thinking pedagogy across both
management types.

Gujarat’s rural success highlights the role of localized mentorship. Replicating such models in
low-performing states (e.g., Maharashtra) is critical. The findings suggest a need for strategic

interventions to improve design thinking competencies among students.

ENTREPRENEURSHIP SKILL ASSESSMENT

The results of assessment of design thinking skill of secondary students using the ATL lab has
been presented in Table 4.17. The design thinking tool questions were designed on a five-point
scale (Strongly Agree to Strongly Disagree). The scores assigned were 5 for Strongly Agree, 4 for
Agree, 3 for Neither Agree or Disagree, 2 for Disagree and 1 for Strongly Disagree). Table
4.17shows the results ofEntrepreneurship Skills Assessment of students of all states.

A vast majority (87.22%) of students fall in the moderate category, implying a foundational
understanding but a lack of advanced entrepreneurship skills. High-achieving students constitute

only 4.21%, indicating a gap in pushing students towards higher entrepreneurial competencies.
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Figure 4.45 shows the overall level -wise performance for Entrepreneurship Skill assessment

among Secondary Schools Students of Western Region.

The assessment of Entrepreneurship Skills on also done on the basis of locality and results are
presented in Table 4.18. Urban students (5.07%) have a higher percentage of high achievers
compared to rural students (1.83%), reflecting the urban advantage in entrepreneurship exposure.
However, rural students dominate the moderate category (94.51%), suggesting a strong
foundational but underdeveloped entrepreneurial mindset. Figure 4.46 shows the overall level -
wise performance for entrepreneurship Skill Assessment among secondary schools Students of
Western Region on the basis of locality.

Sl Level of Range No. of % of Students
No. Scores Students
High More than 43 26 4.21%
Moderate 22 - 43 539 87.22%
Low Less than 22 53 8.58%
Total 618 100.00%

Table 4.17: Entrepreneurship Skills Assessment (Overall)
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Figure 4.45: Overall Level -wise Performance for Entrepreneurship Skill Assessment among

Secondary Schools Students of Western Region

Sl. Level of Range Locality No. of % of Students
No. Scores Students
1. High More than 43 Urban 23 5.07%
Rural 3 1.83%
2. Moderate | 22 —43 Urban 384 84.58%
Rural 155 94.51%
3. Low Less than 22 Urban 47 10.35%
Rural 6 3.66%

Table 4.18: Entrepreneurship Skills Assessment on the Basis of Locality
(Urban (N)= 454, Rural (N)= 164)
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Figure 4.46: Overall Level -wise Performance for Entrepreneurship Skill Assessment among
Secondary Schools Students of Western Region on the Basis of Locality
(Data Source: Table 02)
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The data was also classified on the basis of nature of management and results are presented in
Table 4.19. Private school students (2.22%) have fewer high achievers than government schools
(4.55%), but their moderate category percentage (94.44%) is higher, indicating more stable
foundational learning. The low-achievement category is significantly higher in government
schools (9.47%), indicating disparities in implementation. Figure 4.47 present the overall level -
wise performance for entrepreneurship skill assessment among Secondary Schools Students of

Western Region on the basis of nature of management.

Results of entrepreneurship skills assessment on the basis of state-wise locality are presented in
Table 4.20. Gujarat’s rural schools show a promising trend with 100% of students falling in the
moderate category and none in the low category. Maharashtra’s urban schools have the highest
percentage of high achievers (11.93%), indicating an advanced entrepreneurial ecosystem.
Chhattisgarh and Goa’s government schools exhibit the highest percentage of low-achieving

students, necessitating policy intervention.

Sl Level of Range Locality No. of % of Students
No. Scores Students

1. High More than 43 | Government 24 4.55%

Private 2 2.22%

2. Moderate | 22 - 43 Government 454 85.98%

Private 85 94.44%

3. Low Less than 22 Government 50 9.47%

Private 3 3.33%

Table 4.19 Entrepreneurship Skills Assessment on the Basis of Nature of Management
(Government (N)= 528, Private (N)= 90)

12



94.44%

A 100% 85.98%

L 80%

% 60%
S 40%

@
< 20% 4.55% Y% 9.47% 3.33%
o 0% — —_ - —
E Government Private Government Private Government Private
% More than 43 22-43 Less than 22

. High Moderate Low

Level of Performance -->

B High More than 43 Government B High More than 43 Private
B Moderate 22 - 43 Government B Moderate 22 - 43 Private

B Low Less than 22 Government M Low Less than 22 Private

Figure 4.47: Overall Level -wise Performance for Entrepreneurship Skill Assessment among Secondary
Schools Students of Western Region on the Basis of Nature of Management

State Locality Level of Scores
High Moderate Low
No. of % of No. of % of No. of % of

students | students | students | students | students | students
Chhattisgarh | Urban (40) 1| 2.50% 24 | 60.00% 15 | 37.50%
Rural (98) 1| 1.02% 94 | 95.92% 3| 3.06%
Goa Urban (41) 0| 0.00% 36 | 87.80% 5| 12.20%
Rural (17) 0| 0.00% 15| 88.24% 2| 11.76%
Gujarat Urban (112) 4 3.57% 106 | 94.64% 2 1.79%
Rural (29) 0| 0.00% 29 | 100.00% 0| 0.00%
Madhya Urban (152) 5| 3.29% 128 | 84.21% 19 | 12.50%
Pradesh Rural (20) 2 | 10.00% 17 | 85.00% 1| 5.00%
Maharashtra | Urban (109) 13 | 11.93% 90 | 82.57% 6| 5.50%
Rural (0) NA NA NA NA NA NA

Table 4.20: Entrepreneurship Skills Assessment on the Basis of State-wise Locality
(Urban — Rural)
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Secondary Schools Students of Western Region on the Basis of Locality State wise (Data

Source: Table 04)

State Nature of Level of Scores
Management High Moderate Low
No. of % of No. of % of No. of % of
students | students | students | students | students | students
Chhatti h | Government 2 118 18
attisgar 138) 1.45% 85.51% 13.04%
Private (0) NA NA NA NA NA NA
G Government 0 17 4
oa 1) 0.00% 80.95% 19.05%
Private (37) 0| 0.00% 34 | 91.89% 3| 8.11%
i G t 2 84 2
Gujarat (8%‘)’emmen 2.27% 95.45% 2.27%
Private (53) 21 3.77% 51| 96.23% 0| 0.00%
Madhya Government 7 145 20
Pradesh (172) 4.07% 84.30% 11.63%
Private (0) NA NA NA NA NA NA
Mah h Government 13 90 6
aharashtra (10‘{)) 11.93% 82.57% 5.50%
Private (0) NA NA NA NA NA NA

Table 4.21: Entrepreneurship Skills Assessment on the Basis of Nature of Management

(Government — Private)
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Figure 4.49: Overall Level -wise Performance for Entrepreneurship Skill Assessment among Secondary
Schools Students of Western Region on the Basis of Nature of Management State wise (Date Source:
Table 05)

DISCUSSION

The chapter presents the results of assessment of entrepreneurship skills among secondary school
students in the Western Region, revealing significant insights into overall performance, locality-
based performance, and management type. It was that a majority of students (87.22%) possess
moderate skills, indicating foundational understanding but lacking advanced competencies. A
strong 87.22% of students scored Moderate (22-43), with only 4.21% achieving high scores
(>43). This suggests ATL effectively instills foundational business acumen but falls short in

nurturing visionary entrepreneurship.

Urban students outperform rural students in high achievement, while rural students dominate the
moderate category. The assessment also shows variations based on school management types,
with government schools exhibiting more low-achieving students compared to private schools.

State-wise data indicates that Gujarat's rural schools have a strong foundational level, while
12



Maharashtra's urban schools lead in high achievers. Urban areas led in High scores (5.07% vs.
1.83%), likely due to exposure to market ecosystems. Rural dominance in Moderate scores
(94.51%) reflects pragmatic, community-focused entrepreneurial thinking.

Government schools reported higher high scores (4.55% vs. 2.22%), contradicting stereotypes.
private schools, however, excelled in moderate scores (94.44%), indicating consistent but

unexceptional performance.

The overall assessment of entrepreneurship skills indicates that a vast majority (87.22%) of
students fall in the moderate category, implying a foundational understanding but a lack of
advanced entrepreneurship skills. Additionally, it was found that high-achieving students
constitute only 4.21%, indicating a gap in pushing students towards higher entrepreneurial
competencies. This suggests that while many students have a basic understanding of
entrepreneurship, there is a significant lack of advanced skills. The assessment based on locality
reveals that Urban students (5.07%) have a higher percentage of high achievers compared to rural
students (1.83%), reflecting the urban advantage in entrepreneurship exposure. However, rural
students dominate the moderate category (94.51%), suggesting a strong foundational but
underdeveloped entrepreneurial mindset. This indicates that while urban students may have more
opportunities for advanced skills, rural students possess a solid foundational
understanding.Statewise, the article notes that Gujarat’s rural schools show a promising trend with
100% of students falling in the moderate category and none in the low category, while
Mabharashtra’s urban schools have the highest percentage of high achievers (11.93%), indicating
an advanced entrepreneurial ecosystem. In terms of management, it states that private school
students (2.22%) have fewer high achievers than government schools (4.55%), but their moderate
category percentage (94.44%) is higher, indicating more stable foundational learning.
Furthermore, the low-achievement category is significantly higher in government schools
(9.47%), indicating disparities in implementation. This highlights the differences in
entrepreneurial skill levels based on both state and school management types. It will be important
to link design thinking and entrepreneurship modules to academic subjects (e.g., math-driven

prototyping) and address gaps in thematic integration.
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CHAPTER 5

SWOC
ANALYSIS



5.1 INTRODUCTION

In the 21 century of rapid changes, it becomes necessary to bring essential transformations in the
field of education also by taking productive initiatives. One of the leading initiatives taken by the
Government of India is introduction of the project named Atal Tinkering Labs for school students.
But to know the level of extent of this project, it is essential to analyse each and every aspect of
this project in best possible way. Strength Weakness Opportunity Challenge analysis is one of the
efficient tools which provides the detailed information about both internal and external factors by
focusing majorly on these four domains. SWOC analysis not only provides the present status but
also gives the opportunity to improve the current situation. This chapter focuses on the strengths,
weaknesses, opportunities and challenges of the Atal Tinkering Lab project. It provides the
analysis of each domain of SWOC analysis separately by considering major aspects related to this
project like how this initiative is helping students, teachers, schools, nation at various levels. It
also focuses on weaknesses of this project, various opportunities provided through this initiative
and the challenges which shows that there are still some areas which need to be focused for
effective implementation and success of this project. This section also provides the relationship
among all the domains of SWOC analysis and shows how one domain can affect other and can be
utilised for empowering the another domain of SWOC analysis. This analysis can be used for the

further development and successful implementation of ATL project.

Inclusion of effective planning, focus, clarity, progress monitoring and perseverance are few
elements that lead to achieve SMART goal. For achieving any goal, it is important to know all
necessary insights that directly or indirectly have their impact on end result.To get the insight how
internal and external factors are having their effect in achieving the desired goal, Strength
Weakness Opportunity Challenge (SWOC) analysis is done. The SWOC Analysis is a tool to
evaluate the Strengths, Weaknesses, Opportunities and Challenges involved in a projectand is
considered as an effective framework plan to achieve certain goals in a specific period of
time(Sharath Kumar C.R, 2023).SWOC analysis provides a framework for developing strategies
based on an appropriate compound of the strengths, weaknesses, opportunities and threats
(Meymand, 2013).This chapter focuses on the Strengths, weaknesses, opportunities and challenges
(SWOC) associated with the implementation of Atal Tinkering Labs in Secondary schools. Atal
Tinkering Labs is a national level program-by National Institute for Transforming India (NITI
Aayog) - the premier policy ‘Think Tank’ of the Government of India(ATAL Innovation
Mission). There are certain key objectives of this program and to know up to what extent these

objectives are achieved, this SWOC analysis is done.
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5.2 SWOC ANALYSIS

ANALYSIS

Atal Tinkering Labs are playing
a vital role in achieving 21%
century skills and have their
impact from local to global

level. It is acting as a most
supportive element in attaining
the obiectives of NEP 2020.

OPPORTUNITIES

W

WEAKNESSES

Atal Tinkering Labs are
introduced with certain
objectives but there are some
factors which cannot be
neglected as they are acting as a
hindrance in attaining these
objectives.

Atal Tinkering Labs are giving
opportunities of innovation and
entrepreneurship by providing
various platforms not only to
the students but also to the
teachers.

CHALLENGES

Atal Tinkering Labs is an
ambitious initiative but still
builds various challenges which
cannot be neglected. There are
certain internal and external
factors that create biggest
challenges in ATL project.

Figure 5.1: Introduction to components of SWOC Analysis
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5.21 THE STRENGTHS ASSOCIATED WITH THE IMPLEMENTATION OF
ATAL TINKERING LABS IN SECONDARY SCHOOLS

Students

e Tinkering: Students are getting involved with technology i.e., experimenting with various
technology tools like electronics and robotics to understand their potential and use them to find
solutions for local and global problems.

e Critical competencies: Atal Tinkering Labs are providing children with resources to ideate,
experiment, and address real-world challenges. ATLs are equipping students with critical
competencies such as creativity, curiosity, and innovation.

e Skill development: ATLs are inculcating skills such as design mindset, computational thinking,
adaptive learning, physical computing etc in students and resulting in overall development of
students.

Technical Skill Personality
Set Development

Problem-solving and PUSURITIRIE " T Y Decision making
critical analysis

Creativity and € Q2 ey Management
innovation

Digital literacy -veneeeee Q3 ee-eee--.p P@ssion and drive
Research skills #eeeeneiene (O e | Communication and

presentation

Teamwork and

ngher productlwty afrrrrrnaiines 05 srsnssasnsaadfp leadership qua[ities

© @ © 0 &
©O @ © 0 ¢

Figure 5.2: Skill set develop through ATLs (Source- Shiksha.com)
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Learning by doing: The more senses involved in learning experience, the better the learning will
be- John Dewey who strongly believed in learning by doing. ATLs are emphasizing active
engagement with the environment through multiple sensory inputs, making learning more
meaningful and impactful.

STEM Education: ATLs are playing a vital role in promoting Science Technology Engineering
and Mathematics (STEM) Education.

Teachers

Personal and professional development: Atal Tinkering Labs are helping the teachers in glorifying
their personal and professional skills. Teachers get the exposuretothetechnologies and concepts
used in ATLs which helps them in making the workplace resourceful.

Effective teaching learning process: Teachers are getting the opportunityto create the learning
environment where not only the student learns but the teachers also learn. This program is guiding
the educators on how to establish inclusive and engaging learning classrooms that

nurture creativity and problem-solving skills among the students.

School level

Some ATLs are opening up their gates to the children from nearby non-ATL schools by
conducting open sessions on tinkering and innovation. Some ATLSs are even arranging alumni as
their resource person for their learners so that they can get better exposure and experience. This is

leading towards recognition of school at local and regional level.

National level

Viksit Bharat 2047: The journey towards Viksit Bharat is ambitious, and with initiatives like the
ATL program, India is laying a robust foundation for success. By empowering its youth with the
tools and mindset needed to innovate, India is not merely preparing for the future—it is actively
shaping it. ATLs cultivating job seekers and creators, fostering an entrepreneurial mindset

essential for economic diversification and resilience(Jogeshwar).
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5.2.2 THE WEAKNESSES ASSOCIATED WITH THE IMPLEMENTATION OF
ATAL TINKERING LABS IN SECONDARY SCHOOLS

e Trained teachers: Lack of knowledge of ATL in-charges about the content, curriculum and
teaching methodology is creating hindrance in achieving the desired goal of ATL program. The
schools where ATL in-charges are less motivated are not functioning desirably.

e MOCs engagement: There are very few schools where Mentor Of Change are actually engaged
with the schools rest others are not getting benefitted through the MOCs as they are neither
providing in-person nor online mentoring to the learners.

e Alignment with regular course curriculum: ATL emphasize the students to convert theoretical
knowledge into practical experiences but students are still looking ATL as a segregated part. They
are unable to align their regular course curriculum with ATL for better learning experiences.

e Support from school: for the successful implementation of ATL program, it is very important to
get the positive support from the school and that support can be professional support, essential
resources, time and many more. Some schools are not getting adequate support from their school
which in result is obstructing the performance of ATL.

e Research & Development: Assessment act as an excellent feedback mechanism which provides
the information about the progress of students, teachers and also about the ATL program. There
are very few ATLs which are maintaining Rubrics to monitor the student’s performance. Since
there are no such assessments being done, every ATL is functioning in its own way. Lack of

research in this field is creating a gap in the implementation and development of this ATL project.

O OPPORTUNITY

5.2.3 THE OPPORTINITIES ASSOCIATED WITH THE IMPLEMENTATION
OF ATAL TINKERING LABS IN SECONDARY SCHOOLS
e Innovation: Atal Tinkering labs have been envisaged to be the hub for innovation, invention,
making, tinkering and giving shape to ideas solving local and global problems using technology. It
Is giving opportunities for the young students to work and learn in a flexible environment leading

to participation in multiple regional and national level competitions and exhibitions at periodic

intervals.
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ATL
COMPETITIONS

ATL Space
Challenge

Figure 5.3: Types of ATL competitions (Source- Author)

Entrepreneurship: Atal Tinkering labs are providing a platform for young students to explore their
creativity, problem-solving skills, and entrepreneurial mindset. The boot camps are being
organized in summer break that equip the students with 21st century digital and
entrepreneurial skills to build the digital venture.

Wall of Fame: This is the platform provided by the Atal Innovation Mission to recognize
exceptional works of students and teachers through Atal Tinkering Labs. ATLs allow submitting
ATL Wall of Fame Stories; ATL Exemplary Teachers of Change stories and highlights the best
ones not only to appreciate them but to motivate others.

Expanding network: Participation in various government organized competition is helping the
schools to expand their network from local to global level.

Start-up India and Skill India: Atal Tinkering Labs are playing pivotal role in promoting Start-up
India and Skill India schemes by developing 21* century skills among the students and giving
them opportunities through various competitions. Atal Tinkering Labs are also contributing in
MSME Development through the Micro, Small and Medium Enterprises Development (MSMED)
Act, 2006.
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5.24 THE CHALLENGES ASSOCIATED WITH THE IMPLEMENTATION OF
ATAL TINKERING LABS IN SECONDARY SCHOOLS

e Management of activities: Managing the activities of ATL with existing curriculum load is
becoming challenging for the teachers especially for the secondary school students.

e Time management: There are some schools where no additional period is assigned for ATL along
with regular periods. Due to which teachers try to take ATL sessions after school hours which
becomes difficult to manage as it is not possible for all the students to stay back after school
timings.

e Lack of funds: There are several consumable items in the Atal Tinkering Labs and these items
demands sufficient funds on regular basis for proper functioning of ATLs.

e Mentor support: To get the mentor support is a major challenge because even though the MOCs
are assigned for the school, only few are actually providing support.

e Encouraging students for ATL: Motivating the students for opting ATL in higher classes is
actually challenging. Because of their regular course curriculum and academic pressure, they
easily give-up and decide to discontinue ATL.

e Inclusivity: The percentage of participation of boys in Atal Tinkering Labs and the percentage of
participation of girls in Atal Tinkering Labs is not same and has a huge difference which shows
that equal participation of girls and boys is also a considerable challenge.

e Educational qualification of ATL in-charge: Not having desired educational qualification of ATL

in-charge somewhere effects the functioning of ATL.

Strength, weakness, opportunity and challenges should not be seen in segregation especially in
ATL as all these four domains are interrelated and interdependent on each other. One of the ATL
in-charge of Government School of rural area shared his view regarding the strengths,
weaknesses, opportunities and challenges of this ATL initiative that opportunities are not solely
provided in ATL but they are created through ATL by thinking differently and being patient
throughout. Maintaining the consistency is very important and he believe "the more you fail, the
closer you get to successes’.Utilizing the given resources efficiently is an art which shows that it is
not the number of available resources but how one is using the available resources creates the
difference. The ATL in-charge of privateSchoolis setting an example by calling the alumni as

resource person to provide better exposure to their students.
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The level of dedication and enthusiasm of ATL in-charge plays a vital role in defining the extent
of success of ATL project. One of the ATL in-charge of Government School of urban area says
that she always like to learn new things so after school hours she devotes her time in learning new
concepts and techniques related to this field which not only helps her students but also helps in her
personal and professional development. Irrespective of all external factors, critical thought
process, patience and trust in youself are the major factors which one should consider in ATL.

No doubt strengths, weaknesses, opportunities and challenges are present in everywhere either it
can be at personal level or it can be at project level but how one is dealing with each domain to get
the best is important. Atal Tinkering Labs are actually setting an example of true learning as it is
considering various aspects:

Promoting game-based learning and project-based learning

Connecting real world applications with the theoretical knowledge

Understanding the psychological needs of the student by not imposing quantitative assessment so
that student should not feel the burden of scoring good marks and can only focus on learn with
fun.

It is focusing on all three domains- Cognitive, Affective and Psychomotor domain.

Providing the environment where the student is learning by doing.

Introduction of the concept of design thinking for innovative solutions.

Providing recognition from local to global level.

And there are many more aspects which are focused in this initiative for achieving the objectives
of 21% century skills. So, by analyzing actual strengths and opportunities of Atal Tinkering Lab

initiative, weaknesses and challenges can be easily minimized.

5.3 RELATIONSHIP AMONG SWOC

A SWOC analysis allows us to generate information so that we can evaluate the current situation,
identifying areas to improve and grow and address any challenges in achieving goals that have
been created for a project or organization but the question is HOW? For this it is important to
know the relationship among all the four elements i.e. strength, weakness, opportunity and

challenge and it is also necessary to know how one element can affect other.
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Figure 5.4 : Relationship among strength, weakness, opportunity and challenge

Atal Tinkering Labs are providing best relationships among strength, weaknesses, opportunities
and challenges by working in each domain in different ways to utilize the ATL for learning,
creating, innovating and achieving the desired goal. Some schools are exceptionally working well
by creating opportunities through the challenges, working on the weaknesses and finding best
solutions for their issues which show the horizon of ATL project. No doubt schools are trying
their best for the success of ATL project and students are actually getting benefitted through this
initiative taken by Government of India. SWOC analysis gives the clear picture that Atal
Tinkering Labs are effectively contributing in transforming the education system according to
NEP 2020 and are helping in achieving 21% century skills. Atal Tinkering Labs are providing
multiple opportunities to students, teachers and schools and also giving an opportunity to create
opportunities. Whether it can be strength, weakness, opportunity or challenge, each domain has

its own significance in functioning of ATLSs.
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DISCUSSION

Strength, weakness, opportunity, challenge analysis of Atal Tinkering Lab initiative is giving the
level of implementation and success of this initiative through which it can be concluded that Atal
Tinkering Labs are contributing a lot in bringing positive transformation in education system so as
to achieve the objectives of 21% century skills. It is also focusing on the support of ATLs in
successful implementation of NEP 2020. This SWOC analysis shows that there are some areas
which should be focused for increasing the quality and efficiency of ATL initiative.
Understanding each domain in context of ATL and taking required measures can help in achieving

the goal of ATL project.
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CHAPTER 6

BEST
PRACTICES



6.1 INTRODUCTION

Atal Tinkering Labs (ATLs) were started in different schools with the aim of providing a space
were young minds could build, tinker and playthereby creating innovators of tomorrow. Since its
inception in the year in 2016, ATLs have been successful in promoting many innovative student
projects in different schools. These projects have addressed many local challenges and have used
the ATL resources in promoting sustainability and answers to social problems. With the active
participation of the mentors these schools have been able to excel in many arenas like organizing
workshops, hackathons, and bootcamps. Students of these schools have utilized the ATL resources
to its fullest coding, electronics, mechanics, and digital fabrication.3D printers, Arduino,
Raspberry Pi, Al Kits, and robotics tools. According to Vyas (2024) ATL has helped students to
develop new skills and to apply them to real-world problems and has helped more than 1.1 crore
students to create more than 16 lakh innovative projects through 10,000 Atal tinkering labs in 35
states and union territories in 722 districts by engaging more than 6200 mentors of change,96% of
which are established in government schools (Khanna, 2022).As ATL plays a crucial role in
entrepreneurship and skill development, the benefit of ATL should reach maximum number of
students. Also ATL can promote STEM education by providing support across all STEM
domains. Over the past decade, STEM education in India has experienced extraordinary
development and transformation. Both the public and commercial sectors have made significant
expenditures to improve STEM infrastructure and curricula because they understand how crucial
STEM fields are to fostering innovation and economic growth. ATL can serve as a catalyst for
STEM educationby providing students with hands-on learning opportunities and fostering an
innovation-driven mindset (Mishra and Gupta, 2023). These labs bridge the gap between
theoretical knowledge and practical application, encouraging students to explore STEM fields
through experimentation, problem-solving, and real-world projects.Best ATL practices can guide
school management and teachers and inspire students to make optimum utilization of ATL
resources. They can also replicate the success models in their own schools and ensure impactful
and sustainable activities in ATL in the long run.

In this chapter a collection of practices that constitute excellence in Atal Tinkering Labs are
presented in brief. These best practices have been identified by a research project funded by
NCERT in which the author was Principal Investigator. List of dimensions of excellence (to
elaborate the best practices) in ATL has been described in Section 2. The best practices of ATL
have been elaborated in Section 3. Student’s experiences of ATL are given in Section 4 and take

aways from the best practices are given in section 5.
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6.2 BEST PRACTICES OF ATAL TINKERING LABS

In general, best practices can cover a wide range of activities, policies or approaches which bring
about a positive change in student’s performances and attitude in a particular area. While

discussing the best practices of ATLs the following dimensions have been covered:

Innovative projects aimed at solving community problems-One of the major aims of establishing
ATLs was to promote the design thinking approach in school students. Also, a major component
of the design thinking approach is empathized. This component involves collecting needs of the
society and coming up with creative solutions to solve the problems of the society. Hence ATL

projects should be associated with innovations rooted in societal needs.

Collaboration with industry- It is very essential for the ATLs to collaborate with Universities,
Engineering colleges, local industries, research centers to get both mentorship and support
resources to flourish. This can also broaden the perspectives of the ATL incharge facilitating
knowledge exchange. Also, schools can collaborate with industries to conduct summer
entrepreneurship programs for ATL students.

Capacity building of teachers and students- Regular workshops both in online and offline mode by
experts in the field can effectively guide the students and teachers involved in ATL. It can open

new arenas for them leading to more innovative projects.

Infrastructure support- ATLs may require additional resources to go beyond simple projects and
undertake innovative projects. These resources may be shared between different schools operating

in a given area.

Showcasing innovations and participation in competitions- Schools operating ATL should
organize completions to encourage and motivate students to take up more ATL activities. They
should be encouraged to participate in national and state level competitions organized by different

agencies.

. Active mentorship- To make ATLs a hub of innovation and problem solving ATL in-charges have
to play a crucial role. Also AIM has designated Regional Mentor of Changes to support schools in
conducting ATL activities. Experts from industries, engineering colleges and other reputed
intuitions can also contribute in driving innovation through the ATL. Apart from these alumni of

the schools can also contribute to the success of ATL.
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7. Project based learning —Students should be encouraged to take STEM projects and use design
thinking principles through project-based learning. This can foster their problem solving and
critical thinking skills.

8. Skill development- Several technical and STEM skills like coding, 10T, 3D designing, printing,
Al, electronics, robotics can be developed through ATL. Apart from this ATL can play a major
role in developing 21% century skills of problem solving, critical thinking, creativity,
entrepreneurship and collaboration can be developed in students

9. Integration with school curriculum- To ensure that students apply their theoretical knowledge to
real world problems it is essential that schools take proper measures to align ATL activities with
the school curriculum. This will promote experiential learning and also students will be able to
understand theoretical concepts easily. Also students will be able to think beyond the silos of
traditional subjects and will be able to establish interdisciplinary connections.

In studying the best practices, a framework has proposed with specific dimensions. And thereafter
the institution specific ATLs are explored and examined within that given framework. A
structured interview was conducted with the Principals and ATL in-charges of the schools. The
responses received from them have been grouped into the following dimensions: 1. Context 2.
Purposes 3. Dynamic 4. Problem Solving 5. Assessment 6. Satisfaction. Figure 6.1 shows the
conceptual framework for study of ATL best practices. The responses of these dimensions have
been shown in Figure 6.2, 6.3 and 6.4. As can be seen from Figure 1 which was a Government
Urban School, the ATL in-charge played a dynamic role in leading the students to innovation and
entrepreneurship. A man aged 56 years with post graduate degrees in Mathematics, English and
History. He also a Ph.D. degree in interdisciplinary sciences. He has dedicated himself in school
teaching and ATL activities with the support of his Headmaster. He has worked with children who
are mostly from low socioeconomic status families. He has played a major role in transforming the
lives of these children by creating a spark of learning in them. These children who could hardly
get two meals who are now successful entrepreneurs. He emphasizes that working in ATL has
completely changed the lives of the students. He feels that through ATL he is able to contribute to
the society through the community projects conducted by the students under his guidance.
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Figure 6.1: Framework for ATL Best-Practices Study

6.3. THE ATL CHANGE-MAKERS

6.3.1 Best practice 1

Government Urban School- The ATL lab of the school was established in the year 2017. A
schoolknown for its ATL initiatives, not only at the national level but also at the international
level. Several innovative projects were made by the students of this school under the able

guidance of their ATL incharge. Best practices followed by the school are:

(i) Students participating in the ATL activities have developed many innovative projects for
solving problems of the society. Theyvisit the community and try to understand their needs. The
community members are also invited to the school and lab. Different innovation works are carried

out in the lab in consultation with the community. Examples of some exemplary projects are
14



ATAL KRISHI MITRA, MOKCHA, SMART BIO TOILET, and DIVYANG RATH. These
innovative projects were carried with the advices of the community and havewon national and
international recognition. All these projects had one common thing that they were aimed at
providing innovative solutions for societal problems. Hence through these projects the students

got a chance to explore real world problems.

(if) The school has collaborated with faculty of Engineering and degree colleges of the nearby
areas to train students in different areas of science and technology. They also regularly invite
retired officer’s expert in the field of science and technology to orient the students and teachers in
ATL activities.

(iii) The school conducted more than 40 webinars during the last five years using different e-
learningplatforms such as Zoom, Google meet andWebEx. Experts from different sectors were
invited to share their knowledge with the students, teachers of the school along with community
students. The school has collaborated with several higher education institutions including HT

Mumbai, 11T Delhi, Central Universities, Dell Hope Foundation and Rasberry Pi.

(iv) The ATL in-charge of the school was successful in arranging extra resources for the lab from
different organizations to support innovative projects undertaken by the students.

v) The school was listed in NITT AAYOG “Wall of Fame” in 2020 and has many participated in
many competitions like Atal Tinkering Marathon, MAKEATHON and Al Project Based
Competitions. They also received the CSIR Award in 2019. They organized state level innovation
camp “Tinkerathon” in 2024. They were also thewinners of INNOVATION CHALLENGES,
Chandigarh in August 2024. The school secured firstand third positions in Student Innovator
program (SIP) At MIT ADT UNIVERSITY PUNE in 2025.

vi) The ATL incharge of the school has left no stone unturned to take the ATL of the school to
new heights. Under the leadership and vision of the ATL incharge the students could develop
many innovative projects. Under the guidance of the ATL incharge the lab has transformed into a
center of excellence, inspiring students to become innovators, problem-solvers, and future
entrepreneurs. The ATL charge has received the exemplary teacher award by AIM, NITI
AAYOG.

vii) The project-based learning approach has led the ATL to many innovations. Projects like
Mokcha , cartech ,water hycinath farming , DivyangRath,AtalkrishiMitra , swasudhtantra ,mental
Masti , doctor robo , foot Erection device , foot relaxo shoe , mathematical board , green shield ,
Rakchneer , automatic warning system , ecogym , food tourism, bhojanapp,crofter juice, rangoli

involved active student participation.
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viii) The school has been continuously upgrading the ATL Lab in thefield of Robotics and
Mechanics to promote skill development. The school has also promotedskill development in the
field of carpentry to allow the students to develop skills to make viable productsto enable the
Students to be familiar with the concept of Entrepreneurship. They have also successfully patented
two of their projects as an outcome of the ATL activities. Studentfromtheschool have attended
workshopsconducted by DEL, IBM, and MIT UNIVERSITY PUNE. Electronic gadgets
wereprovided to all Students after receiving the donations from an NGO.

Best ATL Practice 1
l was characterized by
Context Purposes Dynamic Problem Solving Assessment Satisfaction
that was shown
Design ATL In-Charge i
Thinking Skill Outra-:h’ Learning Final Student Highest Evidence
D Development Evidence Innovation
Project
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Learning
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Twitter

Science
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Industrial
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Figure 6. 2: Experience 1 of Best ATL practice
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6.3.2 Best Practice 2

Government School Urban- The ATL Lab of the school was established in 2019. Since its
inception the school has worked in a planned manner to promote learning through ATL. Best

practices followed by the school are:

(i) Through well-defined ATL curriculum made by the school management the ATL lab has been
successful in conducting many projects like earthquake alert system, earthquake proof buildings

were aimed at solving real world problems.

(if) The school has signed MOU with STEMbotix an EdTech start-up that offers comprehensive
solutions in robotics, coding, STEM education, AR, VR, 3D printing, computer vision, animation
etc. Students regularly undertake industrial visits

(iii) The school regularly invites experts from industries and institutes of national importance to

train the teachers and students on latest technology.

(iv) The school regularly conducts workshops, webinars and science exhibitions in which the
students actively participate. About 300 projects are received in a single exhibition.

(v) The school has participated in the World Robotic Olympiad Competition in 2024, in regional

science fairs, in interschool project competition; ATL Marathonand has won many prizes.

(vi) The ATL incharge had established the requisite conditions to facilitate innovation and
entrepreneurship in ATL. He is available in the lab even after school hours and promotes the open

lab concept wherein students can visit the lab even after school hours on selected days.

vii) Using the ATL lab students were encouraged to undertake many projects like air pollution
monitoring system, social distance alarming project, astronomy projects, working model of
SMART farming project, 3d model of home/car/robot etc. Wireless Parking System, Toll Tax

Collection System

viii) Several technical and STEM skills like coding, 10T, 3D designing, printing, Al, electronics,
robotics were developed intheATL. Assessment of the students based on a rubric revealed that the
ATL played a major role in promoting problem solving, critical thinking and creativity in the

students.

(ix) The curriculum of ATL was well planned and aligned with the school curriculum. This helped

in strengthening the theoretical knowledge of the students with practical experiences.
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Figure 6. 3: Experience 2 of Best ATL practice

Private Rural School-

6.3.3 Best Practice 3

Winning
Competitions

Solving Real
World Problems

(i) Students participating in ATL activities have made many innovative projects like mechanical

bullock cart, smart hospital bed,smart food utilizer using the design thinking approach to solve

local community problemsEDU play app,pencil dispenser, class alarm, TE BUD app, smart iron,

cylinder alarm system, stadorium, automecbell.

(i1) School has partnered with Hope foundation and Prathaminfotech NGO to provide training to
the teachers and students of the school. Senior students were given opportunity to teach their peers

and junior lab mates.School is also collaborating with faculty ofengineering colleges to provide

guidance to the teachers and students in ATL relate activities.
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(ili) The school has conducted online ATL mentor workshops, sensitizationworkshop on
innovation and creativity, workshop on Introduction to Hardware and Robotics, ATL summer
camp on basic electronics, student Internship program by AIM and IBM, workshop on Mechanzo
by RobotechPvt Limited, workshop on introduction to DC cars and Drone Technology, Hands on

workshop on 3D- modelling, Design Thinking, Movie making and animation.

(iv) The school won in thewestern India science fair Student, got first position in Techyon in
2018-19. Students were awarded internship program for being in top 300 ATL marathon projects.
Students took part in ATL Marathon every year.

(v) The active role played by the ATL incharge has led to the development of many innovative

projects. Teachers of the school provide full support to the ATL in-charge.

(vi) Through the ATL lab students were encourage to undertake many projects like air pollution
monitoring system, social distance alarming project, astronomy projects, working model of
SMART farming project, 3d model of home/car/robot etc.

(vii) Students are given enough opportunities to build their technical skills through coding, 3D
designing and printing, robotics etc. They work collaboratively in the lab and come up with many

innovative projects.

(viii) The ATL curriculum has been well planned, dynamic, and aligned with future skills for
different stages of education. Teachers of the school are encouraged to use the ATL resources in

their regular classes to remove the extra burden of ATL activities.
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Figure 6.4: Experience 3 of Best ATL practice

For the Best practice 3 the ATL incharge who is a lab assistant emphasizes that the support of
Principal and other teachers of the school has given a boost to the ATL activities. Their
collaboration with neighboring institutions and schools has been fruitful. Also students are very
enthusiastic towards STEM learning in ATL. He feels that the flexible environment in his school
has promoted the ATL. A glimpse of student activities for best practice 1 is shown in Figure 6.5,
for best practice 2 it is shown in Figure 6.6 and for best practice 3 it is shown in Figure 6.7.

6.4 STUDENT’S EXPERIENCES OF ATL

Reflections of some students from the above schools are given on their experience in ATL

“All required materials are available to make projects. We get enough opportunities to participate
in competitions and get to know about new technology. This helps in bring our ideas to life. There

are no restrictions in the lab and we have the freedom to speak our mind and ask questions.”

Student 1Class 9
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“I worked in my ATL Lab when | used to get free time. My ATL is exceptional as it provides a
chance to explore the hidden Skills of students and drives us into the journey of innovation and

entrepreneurship”. Student 2 Class 10

“I was an ordinary student from the beginning. | met my passion with creativity in ATL of my
school. Now | have Expertise myself in video making both normal video and cartoon Video, by the
technical assistance of the lab. This is helping me to earn my livelihood from a young age only. |

am enjoying my work in the lab. I had represented India in G20 Summit also”. Student 3 Class 10

“The ATL in-charge of our school treats us like his family. The lab Provide us the technical
Expertise in all form as in Coding, Mechanics, Electronics and others with the assistance of the
personals from 1ITs and NITs. We are from the ordinary family background in terms of economy
and have never dreamt of participating in all such projects. This Lab also helps us mental
wellbeing by reducing Stress with the help of NLP AND HUNA *“. Student 4 Class 10

“The lab has given me hands-on experience in building robots and programming them.l joined

because i wanted to create something meaningful and learn about the future of technology”.

Student 4 Class 10

“The robotics lab has been an incredible experience. | joined to learn coding and mechanics and

now I am able to create functioning robots that I am proud of”.Student 5 Class 9

“Working on real-world projects in the Robotics lab has helped me understand engineering
principles in a practical way. | joined to challenge myself and learn something new every
day”.Student 6 Class 10

“I am fascinated by how to build robots from scratch it has given me the tools to design my

own.The projects are challenging, but | am learning a lot”. Student 7 Class 10
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Figure 6.5: A glimpse of ATL activities conducted by School 2
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Figure 6.6: A glimpse of ATL activities conducted by School 2
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Figure 6.7: A glimpse of ATL activities conducted by School 3
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6.5 TANGIBLE TAKE-AWAY FROM THE BEST PRACTICES

The common aspects of the best practices presented in this chapter are as follows:

1. Key role of ATL in-charge- The ATL in charges can serve as agents of change leading the
students to innovation and entrepreneurship. Their commitment to educational innovation through
ATL has played a major role in transforming their ATL into 21* century knowledge hub. Their
commitment of using active learning methodologies and engaging maximum number of students

in ATL has reaped the desired rewards.

2. Sustained Impact of Continuous Practices in ATL- To transform ATL into a sustainable hub of
knowledge, continuous practices over a long period of time are essential. By implementing
consistent, structured, and evolving ATL programs, schools can sustain innovation, develop real-

world skills, and empower students to be lifelong learners and entrepreneurs.

3. Student motivation —Discussion with the students revealed that there was a high satisfaction in
the experiences of the students in ATL. The major factors that contributed towards this are student
clubs, collaborative learning, empathy driven projects, tinkering based learning and working on
real world projects. The best practice schools have created an engaging, student-driven ecosystem

where students stay curious, confident, and innovative in a free atmosphere.

4. Assessment- A well-structured assessment practice was followed by these schools. The
assessment was holistic, project based and skill oriented. Students were assessed under various
dimensions like practical work, projects, hackathons, design thinking, presentations. The feedback
was regularly shared with the students. Self-assessment of the students was also done on a regular

basis. This helped the students in evaluating their progress and skill.

5. Showcasing of ATL events- These best practice schools have effectively showcased their
activities and projects which has not only helped to inspire the students but also has enhanced
community engagement, and recognition at national and global levels. Also they have been able to
arrange for extra resources for their ATL from different organizations through the show casing

strategy in the form of physical resources, sponsorship, mentorship and partnerships.

15



6.6 DISCUSSION &CONCLUSIONS

The Atal Tinkering Labs (ATL) has introduced a set of best practices that have significantly
enhanced innovation-driven learning in Indian schools. The generic best practice is hands-on
based experiential learning that where students actively engage in designing, prototyping, and
problem-solving using most effective modern tools this fosters creativity, critical thinking, and
design-based learning. In general mentorship program, peer learning and collaboration and
community engagement by addressing the common people’s challenges the ATL is unique in
nature. The present articles further reflects the research based findings of the status of the best
practices and what are the uniqueness exhibited and demonstrated by some best performing ATLs
are cross examined here. These best practices collectively ensure that ATL projects nurture a
culture of innovation, entrepreneurial thinking, and problem-solving among students, preparing

them to thrive in the 21st-century knowledge economy.

The best practices presented in this chapter have their own particular experiences but all of them
have been able to facilitate student learning and skill development through ATL. Other schools
may adapt these best practices to transform their ATL into a more dynamic place of learning and
innovation. These best practice models can serve as a guide to teachers who wish to promote
innovation, problem-solving, and entrepreneurship through ATL. These practices can be further
refined by the teachers and school management to build an ecosystem of young innovators,
problem solvers and global citizens. To scale and sustain the ATL initiatives these best practices

can show a pathway to the policy makers to ensure maximum utilization of ATL.
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CHAPTER 7

MAJOR FINDINGS
And
RECOMMENDATIONS



7.1 INTRODUTION

The Atal Tinkering Labs (ATL) initiative, launched by NITI Aayog, has been instrumental in
fostering creativity, critical thinking, and problem-solving skills among students across India.
However, to maximize its impact, restructuring is needed both from policy perspectives and
programme design. A revised approach can ensure that ATL aligns with contemporary educational
needs, technological advancements, and socio-economic demands, drawing from global best
practices in innovation-based education, such as the United Kingdom's STEM Learning
Programme, Finland's Phenomenon-Based Learning, and the United States' Maker Movement
initiatives (Blikstein, 2013).

From global and national policy discourse, any noble education should encourage a
multidisciplinary learning culture. The current ATL framework focuses predominantly on science
and technology, often overlooking the importance of integrating other disciplines such as the
humanities, social sciences, and arts. Finland's Phenomenon-Based Learning model emphasizes
cross-disciplinary, real-world problem-solving, which is a good precedent of a wider spectrum of
disciplinary engagement that has been effective in terms of learning outcomes (Birgit & Lili-Ann
2024). For ATL's multidisciplinary expansion by adopting a similar approach, policy revisions
should mandate a multidisciplinary approach that encourages students to apply their scientific

knowledge in varied domains in the context of the intersectionality of science and social science.

While ATL promotes hands-on learning, a more focused, structured framework for experiential
and inquiry-based education needs to be integrated into policies. The Maker Movement in the U.S.
has demonstrated the power of experiential learning in boosting creativity and independent
problem-solving (Blikstein, 2013). Encouraging students to explore real-world challenges rather
than following pre-designed projects, as seen in the Project-Based Learning (PBL) approach in
Australia, will enhance their ability to think independently and innovate effectively (Thomas,
2000).

With the increasing role of digital tools in education, policies should focus on ensuring digital
literacy, providing access to updated resources, and incorporating virtual and augmented reality
tools. Estonia’s successful digital education policies, which integrate coding and Al from primary
school levels, are relevant to the present context. How then regenerative Al can be integrated more
effectively with ethical compliance is the need of the hour for ATL restructuring policy initiatives.
The last decade has been documented research findings that embrace ‘design approaches’, and,
notably, design thinking, have pointed to experiential and action-oriented methods that are best

suited for innovation and entrepreneurship education (Arendt, 2024).
15



ATL should transition from merely fostering tinkering to promoting structured research and
innovation. The UK's STEM Learning Programme, which encourages early-stage research and
project-based experimentation, provides a compelling example of how structured research
opportunities can elevate the scope and quality of research-minded learning. By promoting
conducive policy, ATL from a basic innovation platform needs to a recognized research

incubation center.

As far as programme design is considered, there is room to accommodate further innovation in the
unique design of ATL Programme. Integration with curriculum and interdisciplinary learning
through ATL should be a priority. Currently, ATL operates as a non-compulsive initiative rather
than being seamlessly integrated into the academic curriculum. The research outcome of the
Finnish education system’s interdisciplinary approach may a good reference here. ATL might be
redesigned to embed innovation activities within the syllabus, ensuring students apply theoretical

knowledge to practical problems more effectively.

ATLs should evolve into full-fledged knowledge and innovation hubs where students, teachers,
and external stakeholders collaborate to develop solutions to pressing social and technological
challenges. This mirrors the Fab Lab movement, which originated at MIT and has been adopted in
various countries as centers of grassroots innovation (Gershenfeld, 2005). To prepare students for
future careers, ATL must emphasize skills such as critical thinking, problem-solving,
communication, collaboration, and adaptability. Studies from the World Economic Forum (2018)
highlight that interdisciplinary and project-based learning models, such as Germany’s Dual
Education System, equip students with industry-relevant competencies. It is a good opportunity to
explore other such experiences while integrating skills through ATL programmes to make learners

either industry-ready or for industry-compliant tertiary education.

Currently, ATLs operate largely on government grants. To make them self-sustaining, at least to a
certain extent, they should explore revenue-generation models, such as providing consultancy
services, conducting paid workshops, collaborating with industries for product development, and
patenting student innovations. Countries like Israel have successfully implemented startup
incubation models in schools, promoting student entrepreneurship (British Council, n.d.). To
encourage and provoke innovations, ATL may be granted greater autonomy to tailor its
programmes according to local needs and available resources. This includes allowing flexibility in
resource allocation, curriculum adaptation, and engagement with external experts. Decentralized
education models, such as Canada’s individualized learning strategies, provide a valuable

reference for ATL’s restructuring.

16



To ensure equitable access, ATL should expand its reach to underserved communities, rural areas,
and differently-abled students. The UK’s STEM Ambassadors Programme has successfully
engaged underprivileged students in STEM fields, which ATL can replicate to bridge the urban-
rural divide (Archer et al., 2012). With growing concerns over climate change, ATL should
include sustainability and environmental innovation in its objectives. Countries such as Sweden
have implemented green schools and climate education programmes, which can be integrated into
ATL’s initiatives to promote sustainability-focused innovation (Wals & Corcoran, 2017).
Currently, there is a lack of systematic assessment and feedback mechanisms to evaluate ATL’s
impact. Borrowing from Singapore’s STEM assessment models, ATL should introduce well-
defined frameworks to track student progress, measure innovation outcomes, and incorporate

feedback from educators and stakeholders (Tan et al. 2021).

Teachers play the most critical role in the success of ATL, but many lack the necessary skills to
guide students in cutting-edge technologies and innovation-driven learning. Drawing from
Singapore’s teacher training programmes that emphasize continuous professional development in
STEM (Tan et al. 2021), ATL policies should focus on training teachers in emerging technological
trends, exposure to global best practices, and collaboration with industry experts. The whole
institutional ethos needs to be reshaped so that a synergy may be orchestrated towards the mission

of innovation and entrepreneurship through ATL.

7.2 MAJOR FINDINGS OF THE STUDY

Based on the research following are the major findings:

The analysis of usage of Atal Tinkering Lab (ATL) across various states in western India reveals
significant trends in both rural and urban schools from student’s perspective. Urban schools in
Chhattisgarh exhibit the highest daily usage of ATL, with many students participating weekly.
Most students engage in ATL activities for 1-2 years, benefiting from consistent support from
ATL in-charges. Accessibility to ATL facilities outside school hours is notably high in rural
Madhya Pradesh. A strong interest in science and technology emerges as the primary motivational
factor for participation, positively influencing students' career choices and reinforcing the role of

ATL in promoting STEM education. Over the last decade, substantial investments in STEM
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infrastructure and curricula have been made by both public and private sectors, recognizing the

importance of STEM fields for innovation and economic growth.

In Goa and Gujarat, private school students demonstrate higher engagement in ATL activities than
their government school counterparts, with notable disparities in support and accessibility.
Specifically, private school students in Goa attend ATL weekly at a higher rate (78.38%)
compared to Gujarat (65.00%). Conversely, government school attendance is lower in Goa
(9.52%) than in Gujarat (50.75%), with most government school students in Goa rarely attending
ATL. Accessibility to ATL facilities is greater in private schools than in government schools,
especially in Goa (56.76% for private schools) compared to Gujarat (30%). Students from both
sectors exhibit a strong motivation to participate in ATL, driven by their interest in science and

technology, reflecting similar trends observed across different states.

The analysis of ATL (Atal Tinkering Lab) in-charges reveals a high availability of essential tools
and equipment in schools, with 86.95% reporting access to electronics, robotics, and loT, and
91.30% for mechanical and electrical tools. This infrastructure supports STEM integration, with
52.17% of incharges effectively integrating science and technology concepts. However, only
26.08% reported having MOUs with other institutions, indicating a need for improved

collaboration.

Student engagement in ATL programs is structured but varies by interest, with high participation
in workshops and seminars, but lower involvement in industry visits and specific programs like
AIM Hackathon. Teachers report functional tools, with 85.71% for electronics and robotics in

urban schools, while rural schools lag in grant support (18.75% for Tranche 2).

Integration of ATL activities into the curriculum is perceived as more effective in rural areas
(56.25%) compared to urban areas (42.85%). Additionally, ATL positively influences career
prospects, with 85.71% of urban respondents finding it effective compared to 56.25% in rural
areas. Private schools view ATL more favorably than government schools, with 60% of private
incharges reporting effective integration versus 50% in government schools, and a stronger
perceived impact on educational outcomes. This disparity suggests that funding differences may

affect the performance of government schools in ATL initiatives.

Student performance was categorized into three levels: high (17.31%), moderate (69%), and low
(13.27%). The analysis reveals that rural students (21.34%) outperform urban students (15.86%)
in high achievement, although moderate scores are prevalent in both groups. This suggests that
while ATL has a stronger impact in rural areas, interventions are necessary to improve overall

academic performance.
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The findings indicate that government schools report higher high scores (17.80%) compared to
private schools (14.44%), which have a larger low-performing cohort (27.78% vs. 10.80%). This
challenges the notion of private sector efficacy, possibly due to ATL's equitable resource
distribution in government institutions. Regional disparities are evident, with Chhattisgarh's rural
students excelling (32.65% high) while Goa's rural cohort struggles (58.82% low). The data

highlights systemic inequities, particularly in private schools in Goa and Gujarat.

The overall distribution of scores shows a predominance of moderate performance (69.42%),
indicating that while ATL fosters foundational competencies, it is less effective in cultivating
advanced mastery. The absence of a "Very High" category limits the assessment of top
performers. The chapter concludes that differentiated instruction and advanced modules are
needed to support high-potential learners, and further investigation into the factors contributing to

rural students' higher performance is warranted.

The performance of students in design thinking assessments, revealing a significant concern:
66.67% of students fall into the low skill category, with only 2.10% achieving high scores. This
trend indicates a critical deficit in creative design thinking skills, essential for 21st-century
education. The analysis, segmented by locality, management type, and state, uncovers disparities,
such as Madhya Pradesh's urban schools having the highest percentage of low-skill students
(75.66%) and Maharashtra’s government schools achieving 19.27% high scores. Interestingly,
Guijarat's rural schools show 13.79% of students with high design thinking skills, likely due to
effective mentorship programs. Rural students slightly outperformed urban peers in high scores
(4.88% vs. 1.10%), while urban areas excelled in moderate scores (29.52% vs. 35.98%),
suggesting rural adaptability fosters grassroots innovation. Management-wise, private school
students (3.33%) slightly outperformed government students (1.89%) in high design thinking
skills, yet both types show high low-skill percentages (government: 66.86%, private: 65.56%).
The findings emphasize the need for strategic interventions to enhance design thinking
competencies, particularly by replicating successful mentorship models from Gujarat in low-

performing states like Maharashtra.

Results of entrepreneurship skills among secondary school students in the Western Region, reveal
that 87.22% possess moderate skills, indicating a foundational understanding but a lack of
advanced competencies, with only 4.21% achieving high scores. Urban students outperform rural
students in high achievement, while rural students excel in the moderate category. Variations
based on school management types show that government schools have more low-achieving
students, while private schools perform better in the moderate category. State-wise, Gujarat's rural
schools demonstrate strong foundational skills, while Maharashtra's urban schools lead in high

achievers. Overall, the assessment indicates a significant gap in advanced entrepreneurial skills,
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emphasizing the need for improved integration of design thinking and entrepreneurship in

academic subjects to address these disparities.

Atal Tinkering Labs (ATLs) are engaging students in technology through hands-on
experimentation with tools like electronics and robotics, enabling them to address local and global
challenges. These labs foster critical competencies such as creativity, curiosity, and innovation
while promoting skills like design mindset, computational thinking, and adaptive learning, leading
to overall student development. Emphasizing John Dewey's principle of "learning by doing,"
ATLs enhance learning experiences through active engagement and sensory involvement,

significantly contributing to STEM education.

For teachers, ATLs enhance personal and professional development by exposing them to new
technologies and concepts, thereby enriching the learning environment for both students and
educators. This initiative encourages inclusive and engaging classrooms that nurture creativity and

problem-solving skills.

At the school level, some ATLs are extending their resources to students from nearby non-ATL
schools, facilitating open sessions on tinkering and innovation, and involving alumni as resource
persons for enhanced learning experiences. This outreach is fostering recognition for schools at
both local and regional levels.

On a national scale, initiatives like the ATL program are foundational to India's vision for Viksit
Bharat 2047, empowering youth with the tools and mindset necessary for innovation. This
approach aims to cultivate both job seekers and creators, fostering an entrepreneurial spirit vital

for economic diversification and resilience.

The effectiveness of the Atal Tinkering Lab (ATL) program is hindered by several factors. Firstly,
a lack of knowledge among ATL in-charges regarding content, curriculum, and teaching
methodologies affects program outcomes, especially in less motivated schools. Additionally, the
engagement of Mentors of Change (MOCSs) is minimal, with most schools not benefiting from
their support, either in-person or online. Students struggle to integrate ATL with their regular
curriculum, viewing it as a separate entity rather than a cohesive part of their learning.
Furthermore, adequate support from schools, including resources and time, is crucial for the
program's success, yet many schools fall short in this area. Finally, the absence of consistent
assessment and research limits the ability to monitor student performance and overall program

effectiveness, leading to varied implementations across different ATLSs.

Atal Tinkering Labs serve as innovation hubs for students, fostering creativity and problem-

solving through technology to address local and global challenges. They provide a flexible
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learning environment that encourages participation in regional and national competitions. The labs
also promote entrepreneurship by offering boot camps during summer breaks, equipping students
with essential digital and entrepreneurial skills. The Atal Innovation Mission recognizes
outstanding contributions from students and teachers through the Wall of Fame platform,
motivating others to excel. Additionally, participation in government competitions helps schools
expand their networks internationally. Atal Tinkering Labs contribute significantly to initiatives
like Start-up India and Skill India by cultivating 21st-century skills and supporting MSME
development under the MSMED Act, 2006.

The management of Atal Tinkering Labs (ATLs) is increasingly challenging for teachers,
particularly in secondary schools, due to several factors. Time management issues arise when no
additional periods are allocated for ATL, forcing teachers to conduct sessions after school, which
not all students can attend. Financial constraints hinder the procurement of necessary consumables
for proper ATL functioning. Mentor support is limited, with only a few assigned mentors actively
providing assistance. Additionally, motivating students to continue with ATL amid academic
pressures is difficult, leading many to discontinue participation. There is also a significant gender
disparity in participation rates between boys and girls.

The educational qualifications of ATL in-charges affect the labs' effectiveness, highlighting the
need for qualified personnel. The interrelation of strengths, weaknesses, opportunities, and
challenges within ATLs is emphasized, with opportunities being created through innovative
thinking and persistence. Successful ATL initiatives rely on the dedication and enthusiasm of in-
charges, who often seek to enhance their skills for the benefit of their students.

ATLs promote various learning methodologies, including game-based and project-based learning,
while connecting theoretical knowledge to real-world applications. They prioritize understanding
students' psychological needs by minimizing the pressure of quantitative assessments. The
initiative focuses on cognitive, affective, and psychomotor domains, fostering a hands-on learning
environment and introducing design thinking for innovative solutions. By recognizing
achievements at various levels, ATLs aim to cultivate 21st-century skills and minimize challenges

through a clear analysis of their strengths and opportunities.

The role of ATL in-charges is pivotal as they act as change agents, fostering innovation and
entrepreneurship among students. Their dedication to educational innovation has transformed
ATLs into 21st-century knowledge hubs through active learning methodologies that engage a wide
range of students. To maintain this transformation, continuous and structured practices are
essential for creating sustainable knowledge hubs that empower students as lifelong learners and

entrepreneurs.
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Student motivation is high, as evidenced by discussions revealing satisfaction with experiences in
ATL. Key factors contributing to this include student clubs, collaborative learning, empathy-
driven projects, tinkering-based learning, and real-world project work. Best practice schools have
cultivated an engaging, student-driven ecosystem that promotes curiosity, confidence, and

innovation.

Assessment practices in these schools are well-structured, holistic, and skill-oriented, focusing on
various dimensions such as practical work, projects, and presentations. Regular feedback and self-

assessment help students monitor their progress and skills.

Schools effectively showcase ATL events and projects, which not only inspire students but also
enhance community engagement and recognition at national and global levels. This showcasing
strategy has facilitated the acquisition of additional resources, sponsorships, mentorships, and

partnerships for their ATLs.

7.3 MAJOR RECOMMENDATIONS

The National Education Policy (NEP) 2020 and the National Curriculum Framework for School
Education (NCF) 2023 emphasize holistic education through experiential learning, skill
development, and building 21st century skills in school students. To align Atal Tinkering Labs
(ATLs) with these policies, their structure, pedagogy, and objectives can be redesigned to
maximize interdisciplinary learning, entrepreneurial thinking, and technology-driven education.

The following points may be considered:

Integration with Curriculum and Interdisciplinary Learning through ATL:

ATL activities should be integrated as part of the curriculum in schools and should not be treated
as an extra activity. At present, in most schools, it is left to the choice of the students to participate
in ATL activities or not. Teachers can effectively integrate the ATL activities into the existing
curriculum through proper training. For this, there will be a need to strengthen ATL teacher
training programs. This will remove the extra burden of ATL activities and ensure maximum
participation of the students. Also, students may be encouraged to take up interdisciplinary
projects through dedicated sessions allocated in the timetable. A National ATL Mentor Program

can be taken up by the government to train students on various aspects of project making.
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Transforming ATL to Knowledge and Innovation Hub:

ATL will be a major place of learning, innovation and skill development where students are
involved in real world projects by collaborating with local businesses, farmers, hospitals, and
NGOs. All projects should be based on a design-thinking approach to promoting innovation and
centered on solving community problems. To convert ATL from a tinkering space to an
incubation center for student startups, there will be a need for more Industry-Academia
collaboration, following a research and development approach in executing all projects along with
design-thinking integration, leveraging emerging technologies, fostering a culture of
experimentation and establishing an ATL Alumni Network. There will also be a need to make
ATL labs a part of National Education Policy (NEP) 2020’s vocational education and skill
development framework. The government will have to enhance financial grants for advanced ATL
infrastructure (Al, 10T, AR/VR, biotech, etc.) and provide state and central government back-up
funding to scale up successful student projects into startups. The government will also have to
ensure each ATL has access to high-speed internet, cloud computing resources, and modern

prototyping tools.

Emphasis on Building 21* Century Skills through ATL:

Training modules can be made to train teachers in developing 21st century skills such as
creativity, collaboration, problem-solving, critical thinking, and communication skills in learners
through ATL activities. Apart from developing practical skills in learners, socio-emotional skills
can also be promoted through ATL. NEP 2020 emphasizes Socio-Emotional Learning (SEL) as a
crucial component of holistic education. It recognizes that social and emotional skills are essential
for students' overall development and success in life. ATL projects can include design thinking
exercises, teamwork-based challenges, and community impact initiatives to enhance SEL.
Encouraging students to work on social entrepreneurship projects can strengthen their empathy,

resilience, and leadership skills.
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Revenue Generation through ATL.:

There is a need to identify potential ATL projects that can be converted into marketable products.
ATLs need to partner with local businesses, e-commerce platforms, and startup incubators to sell
student-designed products. ATL may be developed as a technology testing ground for industry
innovations. The ATL Lab in future should contribute to India’s economy. Aligning ATL projects
with Make in India, Digital India, and Startup India can enhance their impact. India can aim to
become a $500,000 trillion economy and ATLs can play a crucial role in building a strong

foundation for innovation-driven growth.

More Autonomy to ATL:

To enhance the efficiency, sustainability, and impact of ATLs, granting them greater autonomy
can lead to improved decision-making, flexibility, and innovation. First and foremost, ATLs
should have the autonomy to design their own curriculum as per the needs of industry. This will
improve the job prospects of the students. ATLs should have the flexibility to generate and utilize
their own revenue from workshops, paid courses, and product commercialization. ATLs should be
allowed to directly apply for government grants, CSR funding, and startup incubator funds. ATLs
should independently partner with corporations, NGOs, and alumni networks for financial support.
ATLs should be able to hire external experts, entrepreneurs, and researchers for advanced training

sessions.

More inclusive and Equitable Education through ATL.:

There is a need to promote more inclusive and equitable education through ATL. Tinkering
corners may be set up in schools which lack the required space. Special programs for women
entrepreneurs and girls in technology to bridge the gender gap in STEM. Separate programs like
the ATL Girl Innovators Program which can provide dedicated mentorship, funding, and exposure
for girls working in Al, robotics, and emerging technologies. ATL Women’s Hackathons should
be organized as a special competition for girls. Special scholarships should be introduced for girls
to take up ATL activities. Special financial support may be provided for women-led student

startups.
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Promotion of Sustainability and Climate Resilient Engagement through ATL.:

For a sustainable and self-reliant India and to achieve the vision of Viksit Bharat 2047,
sustainability is no longer an option but a necessity for long-term economic growth, social well-
being, and ecological balance. There will be a need to encourage eco-friendly projects that focus
on sustainability, renewable energy, and environmental conservation, aligning with global goals
for sustainable development. Students should be encouraged to develop solutions for waste
management, renewable energy, and water conservation. Special competitions like Eco-
Hackathons may be organized for students, and they should be trained on sustainable product
design and green entrepreneurship towards a climate-resilient economy. The importance of
resource management and innovation in creating sustainable should be one of the key areas of the

ATL curriculum.

Assessment and Feedback Mechanisms from the ATL journey:

To maximize the impact of Atal Tinkering Labs (ATL), schools need structured assessment and
feedback mechanisms that evaluate creativity, problem-solving, and hands-on skills of the
students participating in ATL activities. A mechanism should be developed to track student
growth in problem-solving, critical thinking, and entrepreneurship. Peer evaluation may also be
considered to encourage students to evaluate each other’s projects. Entrepreneurs, engineers, and
academicians in the field may be invited for reviews. Teachers should be encouraged to use
structured rubrics to evaluate creativity, sustainability, and technical implementation. Schools
should organize regular exhibitions for students to present innovations. Every ATL should be
encouraged to use social media to get inputs on projects. Option of using ATL digital portfolios to
track student progress should also be considered. It is also important to track how ATL students
pursue STEM careers and startups. For this a feedback mechanism may be developed by schools
to collect data and insights from passed out students who have used the lab. The effectiveness of

ATL in building 21st-century skills should be measured through research projects in this area.
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ANNEXURE - A
TOOL no. 1

For Students

To study the status of the use of ATL in Secondary Schools of the Western Region
in India

Questionnaire for Data Collection

Section A: Demographic Information

Name of theSchool:

Location (City, District,State):

Areas (Metropolitan/ Urban /Semi-Urban/Rural):

Respondent's Role, Student:

Nature of the management (Public School/Private School/ Minority Institution):

Class/Grade:

Age:

Gender:

Section B: Student feedback regarding usage of ATL

1. How often do you use the ATL facilities?

e Daily

o  Weekly
e Monthly
e Rarely

2. What activities do you participate in at the ATL? (Select all that apply)
e Robotics
e 3D Printing
e Electronics
e Coding/Programming
3. How long have you been engaged with the ATL project?
e 1to2years
e 2to3years
e 3to4years
e More than 4 years
4. Rate your interest in activities conducted at the ATL
e Very High

17



10.

11.

12.

13.

e High

e Moderate

o Low

What motivates you to participate in ATL activities? (Select all that apply)
e Interest in Science and Technology

e Desire to Learn New Skills

e Encouragement from Teachers

e Influence of Peers

How often do you participate in ATL workshops?

o Always
e Often
e Seldom
e Never

Which ATL resources do you find most useful? (Select all that apply)

e Robotics Kits

e 3D Printers

e Electronics Components

e Computers and Software

How accessible is the ATL for students outside of regular school hours?
e Always

e  QOccasionally

e Rarely

e Never

Do you receive guidance from ATL in-charge while working in the ATL?

o Always
e Often
e Rarely
e Never

How would you like to rate the effectiveness of the quality of facilitation of the MOCs?
e Excellent

e Good

e Average

e Poor

Do you have enough opportunity to collaborate with peers on projects in the ATL?
e Always

e Often

e Sometimes

e Rarely

How has your participation in ATL activities influenced your interest in pursuing careers in STEM (-Science -
Technology -Engineering -Mathematics)?

e Significantly Increased

e Moderately Increased

e Slightly Increased

e Insignificant

Have you been involved in any competitions through your ATL?
(Tick whichever is applicable)
17



ATL Led

ATL Hackathon Yes No
ATL Marathon Yes No
ATL Tinkerpreneur Yes No
ATL ldeathon Yes No

what was your experience in these competitions?

14. What types of projects have you completed using ATL resources? (Open-ended)
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ANNEXURE - B

AchievementTestQuestionnaire (P <€HxTR <EI AT €S>

AssessingtheEffectivenessofAtalTinkeringLabs(ATLs)onLearningOutcomesinPromoting21stC
enturySKkillsforSecondaryStudents

Y1 SO BRI €D T €IS R €5 €PT0 o0 (U, €. T S HTa R TaaTp 3T d
q

ClassIXandX|TotalQuestions:52

BOOTXIMRX[FATYH:52

Instructions(«¢ XI):

1. Eachquestionhasfouroptions,outofwhichonlyoneiscorrect.

TSI TR TP TR T @ TTD G S

2 Selectthemostappropriateoptionforeachquestion.

TAPUY P SIS AT T E>

3. Thistestaimstoassessyourlevelsofknowledge,understanding,andapplicationgainedthroughyourex

perienceattheAtalTinkeringlLabs.
TR - SFTD T G €PTAT D T HTH TR Eo T, TR SATITN TS TR BIATH &
FAPEERATEATS |

4 Youwillbegiven52minutestoanswerthequestions.

T3 SR STP 52 SFICHTHAT GHTSIET|
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BASICINFORMATION/J <G ESHTP R €

StudentName/ SHABTTH:

Sc
hoolName/ ¥HARTAH:

Cl
ass/ P@:T:

N
ameofYourATLIn-Charge/ 3TU®ATLETSTS HTH:

N
ameofYourAIMMentorofChange/ WAIMWﬁmz

D

ate/ 037-“3‘7:
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Questions/U¥

1. WhatisdatavisuaIization?/%ﬂfﬂ@ﬁﬁ??lﬂ?ﬂﬁ?
a) Theprocessofcollectingdatathroughsurveys,/fd @chaTaSaTEHRGH|
b) Theactofrepresentingdatainavisualformatlikechartsorgraphs/mﬂwm'{?méml
¢) Organizingdataintables/SCTePTATf oTeRTNEMTATITRET|
d) AnaIysingdatatofindpatterns/ﬁ'@@ﬁﬁﬁifmfaw I

2. Studentscollecteddataontheirclassmates ' favouritehobbies. Howdochartsandgraphs

helpthemunderstandthisdata ?/ BT 3T HeU 3 Qe eI QS THn I TEHRITH S PR CIeh ST MG ACC (T e

a) VisuaIizepatternsandtrendsinhobbypreferences/QWMHfmﬁWHﬁW?WI

b) Makethedatamoredifficulttointerpret/3eTaICATCITER A RPN 3T £ T FREFIHI|
0) Facilitatecomparisonsbetweendifferenthobbies/foﬂH?ﬁﬂimﬂﬂﬂﬂTcﬁé ljﬂluaam|
d) RepIacetheneedtolookattheoriginaIdata/mmém?wmmm|
3. Inthecontextofhealthcare, howcandatavisualizationbeleveragedtoimprovepatient
care?,/ TR AT R T eSS RT3 U IR GG TeT I £ T R ATl

a) BycreatingvisuaIIyappeaIingmedicaIreportsforpatients/ﬂfmoa?mk’i?q«ugﬁlmuc‘hfﬂtmc{-llwdlw|

b) Bytrackinganddisplayingpatientvitalsignsinreal-timetoenablequickdecision—
making/ eh B PTaTEd { T D H R ched TTH oo g @

¢) BygeneratingcolourfuIinfographicsaboutdifferentdiseases/fafd-lrdi\ldl%dli@dsrlh]djltthwddlm{I

d) ByorganizingpatientdatainaIphabeticaIorderforeasyaccess/mmmaaﬁw

4. Anenvironmentalistisstudyingtheimpactofclimatechangeonthepopulationofaparticularspeciesoversev

eraldecades. Whichcharttypewouldbestillustratethistrend?/T@Ud R fW?WWfHQNWmem
TR
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T RTR e 5A9FA- FTa eoc Nueaann’
a)Piechart/ Uﬂiﬁ[éi[izm{

b) Bargraph/dRam®

¢) Scatterplot/TheIwe

d) Linegraph/dmsdams

Assertion(A):Apiechartisthebestvisualizationtooltorepresentthepercentage

distributionofdifferenttypesofrenewableenergysourcesusedinacountry. /
DY (A): TSR TGN (RUAATo £ HeeT e here e U STR AW 1Tt TR Uy £ 77 £ e leh el 3T S5 UehiUie )

Reason(R):Apiecharteffectivelyshowstherelativeproportionsofvariouscategorieswithinawhole.

/
BIRUI(R): TS TR HETYYEERHI (e U QT @3 UTcTh WEE 1T
Hewie 1)

a) BothAssertion (A) andReason (R) aretruebutReason (R)
isnotthecorrectexplanationforAssertion (A) / Q@Y (A) 3IRERY (R) Feka), of fHADRT @

FITDQTECCA Tk ¢ |
b) BothAssertion (A) andReason (R) aretrueandReason (R)

isthecorrectexplanationforAssertion (A) /GF@HYA (A) FRFRT (R) TEkBIRFRY (R) PATTQYTRLAEL|

¢) Assertion (A) istruebutReason (R) isfalse/ U (A) HEkE, of fHABRT (R) ToEE|

d) Assertion (A) isfalsebutReason (R) istrue/&U (A) TeTde, of FHABROT (R) Tl

WhichcharttypefromTable2wouldbemostsuitabletovisualizethedatainTable1?

G CEIPA G BHGIGIIEEICEGEIRRAIE > 5 GEREE T ERRNR TR

a)A
b) B
c)C
d)D

Tablel/dTfelehT1
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MobilePhoneType/

3 N NumberofUnitsSold/ @Wm
Smartphone/ TEwH 50
MobilePhoneType/ .
3 N YP NumberofUnitsSold/ @W@G@T
FeaturePhone/ WX 00
B
BasicPhone/ 0

ATYUR
UG

Table2/dTfelhT2

ChartType/ TICXUPRR

BestSuitedFor/@ﬁM

Showingpartsofawhole/ THEHYERHAIT GETAh

A.PieChart/  UTSdICY
felT
ingdiff les/fqfHIA 1T
B.BarGraph/ 9RUT®H Comparingdifferentcategories/ QFTh
felT
C.LineGraph/<iTg- Showingtrendsovertime/HHI ARSI fE@lAD

e

felT

Thev

D.Scatterplot/

J

Wilc

Showingtherelationshipbetweentwovariables/geRd

SFRY R o

7. Thedimensionsofworkplanefor3-DdesigninginTinkerCadsoftwareisTinkerCad/

a)  10cmx10cm/10@ex1 0wt

b) 20mmx20mm/20 fAHIX20 fFHA

) 200mmx200mm/200fFHx200 fHH

d) 10cmx20cm/ 108x208eH

8. Identifytheincorrectoptionfromthefollowing : / fFTaITeId Ao U @UE TRy

a) Group:Ctrl+G/JU.Ctrl+G

b) Ungroup: Ctrl+Shift+G/3aqU: Ctrl+Shift+G
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c) Align:L/Telled:L
d) Ungroup:Ctrl+Alt+G/FqU: Ctrl+Alt+G

UnitsofWorkplanedefinedinworkspacesettingsinTinkerCadsoftwarecannotbein : /

Tinker CacRTTre R T QFTE I ELR) (a1 A €Te R

a) Millimetre/fAelkHic
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b) Centimetre/AQeHIX
¢) Bricks/ {5
d) Inches/3d

10. Whichofthefollowingpatternwillbemergedunit : /ﬁﬁfﬁfmmaﬂﬂméﬂw:

[T

a)

[I]]]]:m
1HIIZN
LT

11. FrustumofaconehavingRlas10cm, R2as5cm, slantheightasscm, andheight3cm

c)

d)

istobe3Dprintedthenforitsproperdesigningthebaseforthefrustumshouldbe

consideredalong: /R1 1088, R258a, faadsars SHAM AT 3 8 arigch (O 33 Ve fHTSTelle, AIHes (Td f3meeeh el

T BRI A AR AT R

a) Height/>d8

b) R2
¢) SlantHeight/&5d8
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d RI

12. Fromthefollowingoptions, choosethecorrectoption, whichislessconcernedin3 -D

printing/ AR f W Tt QIR arask The T[T €, A3V TAhHAIR:

a) Levelingofthebedof3-Dprinter/3-DfTe{cheshRREARIH

b) Loadingfilament/f FeTe @CeNSHEAT

¢) Temperatureofbedof3-Dprinter/3-DfJeIchIsHITAA

d) Coloroffilamentused/3UANT HTITf GrelTH QCHRI

13. FindtheproperorderfortheStepsofPrintingwitha3DPrinterfromthejumbled stepsgivenbelow- (@R fzdmT

3 DIYeTh AT (T {CIThT U Tk hAaR)

. SettheDesignforPrinting/ N@@@m

A
B. ChoosingtheRight3DPrinter/dg€3DfUcIPp AU
C. BuildingtheObject/ W@I’fﬂf
D. ChoosingaBDSIicingSoﬂware/3DW@W\fRaW
BD-AC
D-A-BC
CD-B-A
B-A-DC

s Lo = &

14. Whichelementofdesignthinkingwillalwaysbeconsideredin3-Dprinting?

(3D CTRTEA 4 FTFDA-F T A MG
a) Empathy/qHATLILET
b)  Ideate/ TR
¢) Prototype/SeE
d) Define/ T TRy

15. Whatarethe5-stepsofdesignandentrepreneurialthinking? /{3sBd3Rua NS 5TRUGITR

a) Introduction, conceptualize, sell, purchase, andadvertise/
T, FIURU, 47, GG NN 9610

b) Empathize, Define, Ideate, Prototype, andTest/
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AT, TR TaTaT, (e, e, St
¢) Learning, discussions, demonstration, actualization, andcommercialization/

e, e, et e SR

18



d) Synchronising, assessing, summarising, exploring, andpresenting/

TR, BT, BV, 3, 3R

16. Whatdoyoumeanby GOWIDE, GOBIG!'Intermsofentrepreneurialthinking?/

SERUIrETIhaCHR@ OWIDE, GOBIG! SRIAdwa?

a)  Followthecommonrules/TTHATY fATH QHTUTelIT Ry

b) Setyourgoalsaccordingtoothers/3Uadla HW?@T%H@'H’RHW@
¢)  Don'tlimityourself/ GEerAN HclcTeRey

d) Exploretheopportunitiesinotherfields/ 3T €): T QRFTEQPIATCHIT

17. Whatisaprototype?/ FieICTEUaITRITE?

a) Finalproducttosell/STads AT TA3TG
b) Rawmaterial/SHTTHAT

¢) Animalsname/SITcTaReIATH

d) Originalmodelofdevelopedproduct/fadTd3cachRAISH

18. WhatdoyoumeanbyEMPATHISEintermsofentrepreneurialthinking?/QO@m PATHISE®T

FATT?

a) Understandtheusers/ SAVaeTBiTepI ST

b)  Understandtheparents/HTcT-FUcTehIAHSIAT
¢) Understandthenationalrules/{TEka ATH QITAIEA

d) Understandstheproduct/3caTGaIaaE

19. MostimportantpartofyourentrepreneurialthinkingwilIbe?/WQWQmWWWfW?

a) Packagingandcolour/JhTaTaT3iRTa

b) Affordabilityand Efficiency/mﬁﬁw

¢) PhysicalappearanceandPrice/ 3 fAhaATaC IRB QAT
d) AvailabilityandPackaging/3UereddT ARSI

19



20. Finalgoalofanyprototypeorservicesshouldbe?/ fHaHUCITEUAaT w8 feera JaaeIATaT 20"

a) Commercialization/<aRIAT

19



b) Addressingthesocialproblem/HTHI e T AAEITRIHATTT T

¢) Availabilityofrawmaterialincheaperrates/cddTeldh€p TEACI€p U

d) Marketcapturing/dTIRU et

21. Whatdoyoumeanbysustainablebusinesspractices? {-Iddcé-lId{-llté-lqvuqu-l\icralq-&lﬂ-lddd\é?

a) Meetingthemarketdemand /aToTReh €pHTITEAITe]

b) Customersatisfaction/d %Eﬁﬂa g

0) Eco—friendchommercialization/q'éTI?jTUIa?}IajCQdcqldi-llé-lhlcr){ul
d) Low-costproducts/HHAITAAETG

22. Entrepreneurialthinkingprocessmustinclude?/ TS ooy AR £ FAAAN 7T

a) Innovativeness/ddmR
b) Manufacturing/ At
¢) Packaging/efiatar

d) Rawmaterialavailability/ el @3Uelete

23. Whichoneisanexampleofanentrepreneurialventure? RHER CRHE G T A GO R 4

a) TraditionalBusiness/ TRUGRHITTTT

b) Marketingofproductswithauniq uemediumofdistribution/chNUI&wﬁqéd-llwd-lc\hﬁlqwllq

QFTIU
¢) TraditionaIManufacturing/qWWfHﬂTU‘r
d) CottonProcessing/FUTHTEERIT

24. Whichtypeofconnectioniscommonlyusedfordomesticappliancessimultaneouslylikebulbs, tubelights,

fans, ACsinyourAtalTinkeringlLab (ATL) forgivingthempower
supply?/ HTUh3TCel FCHQITeld (ATL) HJHATY [Tk D LA TeIed, T

AT, T, ACTHERe[SUeUT € £ T ey Teheter et AN UG ATSATclTe ?

)| Seriesconnection/%fi'g@?l'l'cﬁ'cFQH
b)  Parallelconnection/FATATIRdeTaIT

19



¢) BothSeriesandParaIIelconnection/aﬂwigwmﬂﬁiﬂW?FQH

19



d) SeriesorParallelconnectionasrequiredbytheappliancesmentioned/

Bt TSR s AT AT AT ARl

25. Whatisthestandardvoltageusedfor3-DPrinterinyourAtalTinkeringLab (ATL) ?
| HTUR AT (CHTerd (ATL) F3-DITeTh oA ee el

a) 110Volt/110de
b) 220Volt/220dlee
¢) 440Volt/440diee
d) 12volt/12a%c

26. Youarebuildingasmartlampthatautomaticallyturnsonwhenitgetsdark.

WhichsensorwiIIyouusetodetecttheambientlightlevels‘?/31IHUW—H;«@MN%W@I Rl ATUH ATelgIoTelTe [0
QT RITATIER QFTTTA S LU T QEPTSUI R 12

a) TemperatureSensor/ TUHTTHGT
b)  UltrasonicSensor/3ega fART QTR
¢) LDR/Te. 3.3

d) GasSensor/ITTGYT

21. Tocreatealine—

followingrobotwithArduinoUno, whichtypeofsensorshouldbeusedtodetectthelineonthefloor?/Arduin

0Un oEh Y elgeT- BIATIRIAICaeTTe ch B oTgeTeRTUToraelch [T [ enTY e QAT U] (ATl (507

a)  UltrasonicSensor/ 3egTal (AFHQER
b)  LDRSensor/Tel. 31. 3R, HGH

¢) IR (Infrared) Sensor/31TS. 3R, (375NE) TR
d) TemperatureSensor/dTUATTAGH

28. WhichpowersourceisNOTrecommendedfordirectlypoweringtheArduinoUno?/

ArduinoUno UGN o e AUTE A @ TAETe F TeTe

a) 5Vpowersupply/5VUTRHECAS
b) USBconnectionfromacomputer/&CYCTHY, TH. & deAerared
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¢) 9Vbattery/9Vdek
d) 12VBattery/12Vdetk

19



29. Whatdoesthe“digitalWrite (13, HIGH) ; >commanddoinArduino?/Arduinofi€

“digitalWrite (13, HIGH) ; "SaTTsaraTeclTe?

a) TurnsofftheLEDonpin13/fTe1 3T, §. 3. PrcHldl|
b) TurnsonthelEDonpin13/fUe13RTe. . &, PR |
¢) BlinkstheLEDonpin13/fUe 1 30T, 5. &1, PISTIHIATE |

d) ChangesthelEDcolor/Tel. §. 2. ARIECaATE |

30. IfyouwanttomaketheArduinowaitforlsecond, whichcommandwouldyouuse?/

TGIMTArduinod! | BHEh AT € AT TR | - h AT PN ?

a) delay (1) ;
b) wait (1) ;
¢) delay(1000) ;
d) pause(1000) ;

3l. WhatisuseofTinkercadsoftwareinyourAtalTinkeringlLab (ATL) ?

/HTUR T [T (ATL) AQTinkercad BRI IRHITIUINTE?

a) Drawingpictures/fTIgeel

b) Buildingcircuitsand3-Dm0de|s/ﬁﬁ3ﬂ?3-DHT§HHHIT-|T
¢)  Writingstories/FETfaATT oRGAT

d) Playinggames/ Qe eldT

32. HowdoyoudeleteacomponentinTinkercadCircuitssoftware?

/3T TinkercadCircuitsATHCI IR RPRUCHPIhUECTITERP

a) Clickonthecomponentand presstheDeIetekey/EI2'6!WCIﬁ'cl-Tvl'ch_clw-ﬁTfé?*rkE‘ciifi;Trﬁaiﬂfr
b) Double—clickonthecomponent/TehIREdd- - aFahagy

¢) Right-clickandselect'Erase"/Gu-freheRgHIN ' Erase "€y

d) Dragthecomponentoffthescreen/ SeRPRF QT T &

33. Afactoryusesroboticgripperstohandledelicateelectroniccomponents. Whichlever

typeshouldbeusedtoensureminimalforceisapplied?

19



e therek RTTch gl g AEICeh QAT ATeTeTch {eTUNIel  Ceh (TR U (EhaTel 1§ T TTen el h B A3 @ ehg E ATl [l

%'UMV{VI(‘IHGMHJIMMIQ?
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4.

30.

36.

3.

A)  First-classlever/aASuaTs @)1

B) Second-classlever/g{aAMiFTs I
() Third-classlever/JdraAuias¢:Toam
D) Fourth~classlever/gRUIAGE: o

Ifaroboticgripper' sleverarmislengthened, whateffectwillithaveontheforce

requiredtoliftanobject?/ UGN Teh TGS €y TeTehSTTehIerdl {HTSNT, EE3TTeTech AU AURFATIATATS?

A) Forcelncreases/deldgef TRMlT

B) ForceDecreases/ TeidgpaTenl

() NochangeintheForce/TAH€MIST ALk A
D) ForceBecomeszero/deTraloual

Inarescueoperation, howwouldyoumodifyaroboticgrippertosafelyliftachild

fromdebris?/ ThaeTa 3 T HGHAH TR { QT SSTAP BRIl e TAIh e N Ueh @1 ?

A) IncreasetheleverarmIeng‘ch/Eiéii?\loirhaio1IChOH'rsIIs(usl,dalk7

B) Decreasetheleverarmlength/ 5@y oy @IaISTCI

C) Useashorterfulcrum/BIE 3R feeh3UA Ay

D) Useastrongermaterial/AIqAaTAUIRITA TR

Whichadjustmentwillallowawastecollectionmechanismtoliftheavierdebriswithoutdamagingitself?/ fh&d

R e LR N P B E I R BTGB MBI MINEE TR R BT IGED

A) Strengthentheleverarm/3€y-TeTehdSTTehIATcTeRy

B)  Uselightermaterials/ SohQpaTaliaTsUaTaR)

C) Increasethespeedofoperation {-idlddqvwfd%ﬂ

D) Lowerthefulcrumpoint/WfEi?s?ﬁ?ﬁﬂm

Inaprostheticarmusedforliftinggroceries, howdoesadjustingthelengthofthelever

armaffectitsefficiency?

/PP BT  AUG E AT QT aTel kT - e TN T N0 € QTR HGUSATE ?
A) Itincreasesefficiency/ TEG€yTRITEIATE
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B) ltdecreasesefficiency/ TEG€)TAIECITE

19



38.

39.

40.

41.

C) Itmakesnodifference/SHeTehISEek TSl

D) Itreversesthemotion/FEITf IS elccle

Aroboticgripperisbeingusedinafactorytoplacecomponentsonaconveyorbelt.

Howwouldshiftingthefulcrumclosertotheloadaffecttheforcerequired?/ TaiaHCh TRAIITHGC ETEHE
R e EIC LR G R G NG R AR E R BREEEMER R E BN

A) Increaseforcerequired,/ 3TaRAdaeT&YE IR

B) Decreaseforcerequired/ JTaeTdaciagpaiier

() Nochangeinforce/ToaSTQRATATEK A

D) Doubletheforce/erpIGHATERNGI

Whatisthemainadvantageofusingfluidsinhydraulicsystems? /&3 (eI Td QFGRITGI L | BTSTATER DTN
2

A) Highdensity/3zdgdca

B) Abilitytocompress/ TUEAD €T

() Abilitytotransmitforceeasily/ T T EAAT AT QYFA

D) Highboilingpoint/3Taaaddrd

Howdoesincreasingthesurfaceareaofthepistoninahydraulicliftaffectthelifting

capacity?/ a3 f oTeh T RIECAT QT TAITGTA L 50T PYFTRHANIITE A ?
A) Increasesliftingcapacity/ 33T h QQFATGA Tt

B) Decreasesliftingcapacity/ 38T €pFcTaeile

() Noeffect/PEyHTAAk: T

D) Reversesliftingdirection/ 38T €y GRTSAICIIE

Whymightaconstructionsitepreferahydraulicliftoveramechanicalpulleysystem?/

T AT T AT oo e QT AT 2
A) Easiertomaintain/ SO G A
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B) Higherliftingspeed/3Ta3aIih@ITEd
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42.

43.

45.

() Requireslessmanualeffort/ ARk QTFUITAH QINATRAEIE

D)

Morecompactdesign/37f U T f QT LZATS

Aconstructionengineerwantstomodifyahydrauliclifttohandleheavierloads. What

isthemosteffectivemodification?/ T ARG RSS! ol foTFC ARk TRE AT ch TR fTa AT e | HeRyHIa e
T2

Increasepistonsurfacearea/ fIERCABQTTE Q) TRITEIT

Usealighterfluid/ gehaXordT3uaIiTagy
Decreasepistonsurfacearea/ fwméiimﬂaﬁ

Increasefluidviscosity,/ dReRIATEET

WhatistheprimaryroleofsensorsintheBughot? /diTdICHRgHyTRH QU FHHH fHHRITE?

Togeneratepower/ faaTeTkScUeeIchiell
Todetectobstaclesandrespondtotheenvironment,/aaTaR TR AT RATTHUTGRY (TRl
Tocontrolthespeed/ AT f I fAT TTTRIAT

Tostoreenergy/ Wf%ﬂm

HowdoestheuseofmotorsinBugbotaidinitsmovement? /WWE’{%I’SWWQ
TN TR

Byprovidingrotationalforce/E[UTWW
Bygeneratingheat/TH Q3T ch

Bysensingobstacles/aTUTH IR

Bystoringelectricalenergy/ ATk TkcTe{ch

IfaBugbotistobeusedinasearch—and-rescueoperation, whatmodificationcould

enhanceitsfunctionality?/ ZGaaaICTS Aol N elTa 31 HATTRPRTSTIATE, Al TR U A e QAT Gl

A)

B)

Addingthermalimagingsensors/ TSR oI QERa BT
Increasingbatterysize/ STk HERIGH
20



() Addingdecorativelights/TaTTaekIIrettelisat

D) Reducingmotorpower/FCXHQRITARHIC]
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46. WhilebuildingaBugbot, whatknowledgeiscrucialforcorrectlywiringthesensorsandmotors? QJIQchvIthIU‘Idv{d\HHQ,W
HNAICQPIEETHATT Qe L TUD T @ TTAE AR S?
a) Circuitryandelectronics/{]ﬂkﬁIQ%@EE:HW

b)  Optics/TeTicH€)
¢) Fluidmechanics/TReIT56

d) NuclearPhysics/ TLATTHI T @

47. Inadisaster—hitarea, aBugbotisdeployedforsearch—and-rescue. Howcouldits

sensorsbeenhancedtodetectlivingbeingsunderrubble? /3UemH{ad
O TRIEBIRTUGSD AP CPIAAT  HATSATcTTE [T dchet o AT U T €

FHATITIA D AT Hh QTIPS HACTAT RIS
a) Usingthermalsensors/ JeTora @ERATSUTNTHAT

b) Addingmorewheels/31f YhULETARA
¢) Reducingbatterypower/de k@ AheradaT
d) Increasingthesizeoftheframe/mﬁ PR el

48. WhatistheprimaryfunctionofsensorsinloTdevices?/I0T3U®U WOHWWI%?
a)  Processingdata/ SCTH QIR FTT
b) Collectingdata/SCTeTEIET

¢) Storingdata/SCIAIEIE
d) Sendingnotifications/FAATTHSIAT

49. HowdoesIoTimprovedainIifeinsmartcities?/FH'{'\’l'ﬁ"TWTafﬂaﬂ JADIhHGYRATE?
a) Byincreasingenergyusage/al{m21 ITIETNT
b) ByprovidingreaI—timetrafﬁcupdates/a'ﬂ-_c{ﬁmw

¢) Bydisconnectingdevices/3UTRUT P! fSHBAFCHD

d) Byreducinginternetspeed SERACHUIShIchaTchich

50. AstudentiscreatinganloTprojecttowaterplantsautomaticallywhenthesoilisdry. Whatcomponentssho

uldtheyusetodetectsoilmoistureandcontrolthewaterpump?
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BTN ETSA T | P A C kP QTAT T HRUTe U el Tl Tl T U (T EC e T3 IehRaTaT (02
a) Soilmoisturesensorandmicrocontroller/fﬂ@tﬁ@ﬂﬁﬁéﬂ?}i|IH$W'§FR

b) TemperaturesensorandLEDIight/ AUATH QTR Iﬂﬂéélﬂlsa
¢) Wi-Fimoduleandspeaker/ aT$-BISATSE HITEUERN
d) Cameraa ndmotiondetector/SARTIRARGZCF

ol. Assertion(A):Aschoolshouldimplementsmartlightswithmotionsensorstoreduce

energyconsumptionbyautomaticallyturningofflightswhennooneispresent.
DY (A): VISR QUUTPI DA oI T IeTH QAR B oA el (T apIs3 T T, A3e UGt

Reason(R):Smartthermostatscontrolroomtemperatureandcontributetoenergysavingsbyadjust

ingheatingorcoolingbasedonoccupancy.
PRV (R)-FAEA G RT3 T [T R TR
IR ARG IR REREACE | GLRERT UHERGT
a) BothAssertion (A) andReason (R) aretruebutReason (R)
isnotthecorrectexplanationforAssertion (A) /SAQHI (A) FRERI (R) Teke @,

ATHABRI (R) FUTH QUekeITCATek ¢ |

b) BothAssertion (A) andReason (R) aretrueandReason (R) isthecorrectexplanationforAssert
ion(A)/ QAQHYA (A) HNARUT (R) FEEHNARV (R) BUTH QG ATETc|

¢) Assertion (A)istruebutReason (R) isfalse/&UeT (A) TEkE, o fHAGRY
(R) Tefetg|

d) Assertion (A) isfalsebutReason (R) istrue/@e (A) ITeldle, offHABRY (R) Tekel

52. Assertion(A):AmotionsensoristhemostimportantloTcomponenttoincludeina
smarthomemodelforsensingmotion.
U (AT TR HAeleh AL A ST I QETHTH B D
R
Reason(R):Anactuatorisusedtosensemotioninasmarthomemodel.

LR [ RGIGRINEE HERIECE  IGEIRGHEEIGESCIENRILERE
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BothAssertion (A) andReason (R) aretruebutReason (R)
isnotthecorrectexplanationforAssertion (A) /AQHI (A) HRERVI (R) Teke @,

A FHABRT (R) HATH QTEkATEITek: |

BothAssertion (A) andReason (R) aretrueandReason (R) isthecorrectexplanation
forAssertion (A) / QY (A) HRFRU (R) TEk@IRERI (R) FITHQTELAEATE |
Assertion (A) istruebutReason (R) isfalse/&U (A) TekE, o fHAGROT

(R) Tefefe|

Assertion (A) isfalsebutReason (R) istrue/&U (A) T, ALHTDRT (R) Fekel

%k %k %k



ANNEXURE - C

TOOL NO. 03 / TeT HEAT 03

BASIC INFORMATION/ JfAATEY SiTeTebr{Y

Student Name/&1H &l ATH:

School Name/&gel &1 =TH:

Class/ &
Name of Your ATL In-Charge/3a% ATLEDTST &I =Te:
Name of Your AIM Mentor of Change/3mad AIM #Hex 3t 1 & aTH:

Date/feATe:

Section A /T3S A

1. Suppose the cap of your bottle is lost then what will you ‘prefer NOT TO DO’?
AT AT U Sae B cahT @ IAT §, dY T RT PEAT WS AfT HLIr?

a) Throw the bottleinto trash/ Siidelent el A Ucher

b) Reuse the bottle for plantation/ ide GltRIUoT & faw get: ST AT

c) Using the bottle for decoration purpose/ el HITAE & 38T H TR Il
d) Making the bottle a bird feeder/ aideer U&fl 3R U §10 & foIT UM AT

2. Inthe picture given below if you get a chance to modify anything what will you prefer the most: /==t

& M gER #, Iy 3w TR A B GNRT TS (F5ex) T Aledr e a3 I 3RF w24
FAT TS, Pl



TN
A |

alamy - 2G6BWGG

a) Changing the colour of traffic lights/ ¢ftheh TTSeH T W1 qEl=T

b) Shifting the positions of traffic lights/ &R esca &r Rufa agere

c) Changing the pattern of zebra crossing/ SsIT shif&aT &7 tedd Tee=T

d) Designing the system to power the traffic light using a solar panel/ ®feR U=Ter &1 3TN
Ih P AMBC M TR W & fow RBres Bomsa wwen

3. Ifyou are given ‘n’ number of circles then what would you like to make with these circles:

I TR 'n' HEAT & g QU S §, A T S gl { A FACT THG B

4. How often do you get the opportunity to modify anything in ATL? / 3Tqer ATLH Ry fist &r
HMRAT A &1 IR e IR Ferar &2

a) Very often/ag?r UK
b) Often/ 31X



c) Rare/ FafT-apaft
d) Never/ @it 181

5. Using the following components what will you create? / fA3faf&d Gedl &1 SUANIT Hleh 3T AT
TATTN?
Technical — LED, resistor, buzzer, servo motor, ultrasonic sensor and Arduino
deeihr —Ter.$.3)., IR/TR, I}, @at A, rec@fas daR 3R Arduino

Non —technical — used pens, filled notebooks and plastic bottles

I-eelehr-3udaTiehr aTT O, ol g Alege 3N Cofed & did

The creativity of the answer can be measured from the following parameters:/ 303 & {—TcHDdT BT
fAeAfafad #AUEST & AT ST FhT &

Originality/ iferpdr

Logicalness/ dtfthepar

Usefulness/ 3aafardr
Understanding/ I#sT

Well-crafted/ 3/ atE ¥ dOR fopar amm

e N oe

% %k ¥

Section B /T3 B

Instructions/fA&aI-

(collect project reports of innovative projects/ Fal=a¥! TRATA3T Hr TRASET RUIEC vepaT &)
(innovation rubric to be made/ Fa™IR ®fg® El?-ﬂé 3T)

(to be checked on ATL and Non-ATL groups/ ATL 3R 3R-ATL @@l & Siar =)

(Self-developed / Guided by mentor/ H-FAfAd/Aneds gR1 ANERid)
(Team answer required/ & & 3T TGP §)
(component identification/ (gee & Tgare)

1. Have you ever got the opportunity to innovate or modify anything? / &1 3Tuel @it PO I A
g7 fopelt et 1 GMfAT A @ Flwr Few 2
(Yes / No)(&f / =)



2. Have you ever made some modifications in anything like a device, material, toys, etc. for its better

use/purpose? / FT 3T FHIN fRAT suespor, A, el 3nfe #F 396 Teav 30A9/38F & fow
S TN R 2

% % A%



Section C/ @3 C

In which case in a real-world situation the design thinking could not be solved? / ar&Tfae gferm @r
Rufa & Bl T AT F B RAfber o1 suAhr & fFar ST goar &2

Which stage of design thinking involves understanding the need and experience of others?
o Rifdhr &1 Plea— ArROT gERT A ITRTFA AR P B TS F wfde 2

a) Ideation/faRATT

b) Prototype/Sieiesy

c) Empathize/masiﬁf
d) Define/aReTAT &HTAT

Which of the real-world problem could not be solved using design thinking? / R&=faf@a & & wia—
Wareafaed giaar Hr FaE o Bomger RARRT HT STAT Fb & 6 fFAT ST Fehel §2

a) Mitigating climate change/STelarg qRadT @ FH T

b) Solving algebra problems/dSTOTT $Hr FHTAT3T Pr & BT

c) Developing new eco-friendly products/a@ W-W ScuTer & A HLET

d) Designing a user-friendly App for the blind/ZT8afd uANTRaT & 3fha T BITST HET

When you think of a fun idea for a new science project, what part of design thinking are you exactly

doing? / ST 31U Tsh AT =il uRAeEr & v v Ao AR daa §, aY 3 fBemsa Rifkr &
fre REQ @ e ¢ W@ E?

a) Testing the idea/ R &1 TdieToT AT

b) Empathize idea/ f0aR & @1y HATIHIT e
c) Prototype the idea/ fdaR & WCleBU TATAT
d) Ideate the idea/ fJR &1 HYFT FAT

If you invent a new playground slide and want to make sure it’s safe for your friends, what should

you do? /g 3T T Wl & AT F A To$s &1 NASHR Ao & IR IF gRART Fem g
& Ig 3Mud iedl & fow AT ¥, ar U FAr Har =@fge?

a) Test the new slide/ 7§ T3S T GNETOT &Y

b) Define the new slide/ A& Tgs & TRIRAT HE
c) Ideate the new slide/ % T8 & AR &

d) Prototype/ WIIeBq



Note: All the items are directly concerned with ATAL Tinkering Labs and their entrepreneurial environment.

e gt 3mseH WY ATAL féier oo 3R a0 saareler araraRor ¥ &l €

% %k ¥

SectionD /@S D

S.No/

Items / 3TScH

Strongly
Agree /

fRegper

dedAd

Agree /

Neither
Agree nor
Disagree /

aar
gedd o
A

Disagree /

raeAd

Strongly
Disagree /

Reger
AHEHAT

The training programmes of my ATL
are effective and relevant to modern

needs. / AY ATLF UTRNETOT FRIPH
g § 3R Iyfe Swat F e
&l

Sessions to understand the concept of
entrepreneurship development have
been effectively conducted in my ATL.

/W ATLF zafdar e &
TR & Gt & fow I gard
& ¥ IS o aw E)

Development and processing of
Intellectual Property registrations
have been explained clearly in my

ATL. / 3 ATLH sifges Tuer gsheor
& [ 3R UETor ff TWE T H
HASAT 1T &1

Marketing and sales of developed
innovative prototypes and service
ideas have been explained clearly in

my ATL. / A ATLH faofRd sar=amy
ey 3R Jar Rt & fuee 3k
ehr @ TUT ®U ¥ AT IR §

Interpretations of sustainable
business policies and regulations in
promoting social welfare have been




explained clearly in my ATL. / &Y ATL
# FrATTIF FAToT B TETam & &

forT ¥aa =R Hfadt 3R R_fegEAt
N TEAT TAE T A FATS 75 &

My ATL In-charge is equipped with
entrepreneurial knowledge. / &Y ATL
TR 3afAar AT § gafoora gl

My assigned AIM Mentors-of-Change
(MOCs) are equipped with
entrepreneurial knowledge. / &

fad AIM #FieT—- 3% - 5T (MOCs)
AT e ¥ gafoord €l

Institutional Leadership of my ATL is
effective and efficient. / &Y ATL&T

HEIWTT Acea g 3R Farer &

My ATL environment is pro-
entrepreneurship development. / &1

ATL aTdTerYT 3afdar e aads g1

3% % A%

ANNEXURE - D




TOOL no. 1

To study the status of the use of Atal Tinkering Labs (ATLS)
in Secondary Schools of the Western Region in India

Questionnaire for Data Collection

Section A: Demographic Information

Name of the School:

Location (City, District, State):
Areas (Metropolitan/ Urban /Semi-Urban/Rural):

Respondent's Role in ATL Administration(Principal/ATL In-charge /Mentor of Change) :

Nature of the management (Public School/Private School/ Minority Institution):

Section B: Awareness and Usage of ATL

1. Are following infrastructure components available and currently operational in your ATL?

Electronics Development, Robotics, Internet of Things, and Sensors(Yes/No)
Rapid Prototyping Tools(Yes/No)

Mechanical, Electrical, and Measurement tools(Yes/No)

Power Supply, Accessories, and Safety equipment(Yes/No)

2. Level of Grant from NITI Aayog:

Tranche 01(Yes/No)
Tranche 02(Yes/No)
Tranche 03(Yes/No)

3. How far has the ATL of your institution beenable to thematically integrate the concepts of science and
technology from the curriculum?

Very Effective
ModeratelyEffective
Average Effective
Not Effective at All

4. How effectively childrenareinvolved with ATL offered opportunities to work with relevant tools and
equipmentto understand the concepts of — robotics,10T,3-D Printing, basic electronics,product
prototyping, and arts and crafts?

Very Effective
Moderately Effective
Average Effective
Not Effective at All

5. ldentify the statistics associated with the different levels of student engagement in your ATL as
mentioned in the table below:

| SI. No. | Form Of Student Participation | Average Yearly Value For The Last Five Years |




PRE-TINKERS

TINKERS

POST TINKERS
COMMUNITY STUDENTS

AIWIN|F-

6. Total current strength of students enrolled at the secondary level (9" + 10") in your school

7. Mentor and Teacher Involvement in your ATL
I.  Number of Mentor Of Change (MOCSs) associated with your ATL
[1.  Number of Mentor Of Change (MOCs) actively engaged with your ATL
I1l.  Designation of ATL In-Charge
IV.  Qualification of ATL In-Charge
V.  Length of serviceof ATL In-Charge in teaching
1. Oto5years
2. More than 5 and up to 10 years
3. More than 10 and up to 15 years
4. More than 15 years
VI.  Isthere any Exemplary Teacher OfChange (ETOC) in your school.

8. Student engagement programmes and activitiesthroughyour ATL for the last five years.

Sl. No. Activity/Programme Number

1 Participation in the AIM Hackathon

2 Participation in the ATL Tinkerpreneur

3 Total Innovations registered with AIM

4 Total Innovations registered in the Top List of
Marathon with AIM

4 Number of Intellectual Property Rights (IPR)
Granted

5 Number of Intellectual Property Rights (IPR)
under Process

6 Number of Workshops and Seminars conducted

7 Number of Expert Talks conducted on a particular
theme

8 Number of Online Interaction sessions

9 Number of Offline Interaction sessions

10 Exhibition participations

11 Number of achievement days celebrated (for eg.
National Science Day, National Space Day etc.)

12 Number of visits of your ATL team for industry
institute interaction programme.

9. Partnerships of your ATL with others.
e MoUs with Private Partners (if any)

e Is your ATL In-charge associated with any other ATL outside your own ATL as MOC?
(Yes/No)

10. How do you rate the influence of ATL on your school in helping the students to shape better prospects in
terms of — attaining highereducation, vocational skill development, job, and entrepreneurship (start-ups,
influencers, etc.)?



o Very Effective

e Moderately Effective
e Average Effective

e Not Effective at All

11. How do you rate your academic leadership in implementing the ATL Project effectively?’

e Excellent

e Very Good
e Good

e Average

12. Have you faced any challenges while implementing the ATL Project in your school? (Yes/No)
If Yes, mention some specific challenges.

ANNEXURE - E



INTERVIEW SCHEDULE

Must needed Information Full/Partial Operational Status of ATL: Try to get maximum

N

10.
11.
12.

13.

14.

15.
16.

17.

output

Local Mentor has been empanelled or not? (S)

MoU with a Company has been done or not? (Essential) (S)

Advisory Committee exists or not?[Structure: 16 members, viz, 1 Chairman — Local Company
Head; 1-member Local Government Panchayati Raj; 2 members school: Principal-Lab
Chairman, ATL in — Charge — Lab Secretary; 2 members Academicians; 2 student members; 4
parents; 2 school teachers; 1 respected community representative] (S)

Minutes of Advisory Committee can be sought (1 minutes per quarter for post Covid sessions,
viz, 2021 — 2022, 2022 — 2023, 2023 — 2024) (S)

Lab inspection report can be sought (Annual Local CA Reports, Fund audit, E&T (Expenses and
Transaction Report), QCI (Quality Control of India) Report). (S)

Savings Bank Account of ATL whose interest generated is transferred to RBI.(S)

How many Community schools have been adopted by the ATL? (Certificates from the Principal
can be sought). (S)

Number of International Accolades won (S)

Number of National Accolades won (S)

Number of State Accolades won (S)

Number of Local Accolades won (S)

How many State level competitions have been organized by the ATL lab with a condition that
the host ATL is not a participant? (S)

How many SIP (Student Innovator Programme) and SEP (Student Entrepreneurship
Programme) have been attended by the ATL which are organized by 72 listed companies? [This
is amongst the main purpose of Niti Aayog in establishing the ATLs.] (S)

How may SEPs (Student Entrepreneurship Programmes) have been won by the ATL? [For last
four years this is being organized in Pune]. (S)

How many products have received confirmed patent status from your ATL? (S)

Social media account of the ATL which empanels each and every function of the lab and tags
Niti Aayog. (OPERATIONAL STATUS EVIDENCE) (S)

According to you what is the STRENGTH of ATL?

Are the tools and equipment in the ATL of high quality and effective for student use? What
problems have you observed with the current resources, and what improvements are needed?

4. How well does the ATL curriculum align with the needs and interests of the students? What
aspects of the curriculum do you find particularly effective in developing students' skills? Are
there any gaps in the curriculum that hinder the development of students' skills?

5. Do you notice high levels of student engagement and motivation in ATL activities? What
factors contribute to this positive engagement?



6. Which specific skills or competencies do students effectively develop through ATL
activities?Can you provide examples of student projects that demonstrate these skills?Are there
any specific skills or competencies that students struggle to develop in the ATL?

7. Do students receive adequate guidance and support from mentors in the ATL? What aspects
of the mentorship contribute to student success?

8. Do you feel sufficiently trained and supported to effectively facilitate ATL activities? What
professional development opportunities have been most beneficial for you?What additional
training or professional development would be beneficial for you?

9. How effective is the ATL environment in fostering teamwork and collaboration among
students? Can you provide examples of successful team projects and collaborations?Are there
any challenges with teamwork and collaboration among students in the ATL?

How effective are the partnerships with local businesses and the community in supporting ATL
activities?What additional support or involvement from external partners would be beneficial?
Do students have sufficient opportunities to apply what they learn in the ATL to real-world
problems? Can you provide examples of projects that have real-world applications?

What changes have you observed in students' confidence and abilities since participating in ATL
activities? Can you share specific stories of student growth and success?

How has participation in the ATL enhanced students' innovation and creativity?What projects or
activities have particularly stimulated innovative thinking? What additional opportunities or
projects could enhance the real-world applicability of ATL activities?

What opportunities are there to introduce more innovative and effective methods of assessing
student projects and learning outcomes? How could these new assessment methods provide
better insights into student progress?"

What new topics or areas of study could be added to enhance the curriculum?

18. Have you developed any innovative project using resources available in ATL?
(Yes/ No)

19. If yes what were the salient features of the project which can be considered as innovation?



ANNEXURE - F

TEACHING LEARNING IN ATL

Q. What method of teaching does the teacher follow in the ATL Lab?

1. Lecture, Presentation and Demonstration based learning
2. Facilitation and Moderated Discussion
3. Interactive Direction

Q. In ATL, students learn with the help of-

1. Simulations
2. Hands-on training
3. Drill and practices

Q. While engaged in ATL -

Individually
In pair
In small group (4 to 6)

P w NP

In large group (more than 6)

Q. How is the thematic area topic finalized?

1. Authoritatively by the teacher
2. Through negotiation with students

Q. How are students engaged in ATL?

1. Each and every student is engaged
2. Some are engaged

Q. How far technology integrated learning is being implemented

1. High
2. Moderate
3. Low



Q. Teachers come to the ATL with previously prepared learning design.
(Evidence to be collected)

1. Yes
2. No

Q. How vigilant is the teacher in the ATL in individual / group learning?

1. Teacher remain passive
2. Involved in discussion with some of the student
3. Giving attention to each and every student

Q. While assessing the student in ATL, the teacher-

1. Has prepared a rubric and is assessing the students accordingly
2. With the help of the written test.
3. Any other assessment method



ANNEXURE - G

Lab Observation Schedule

¢ Location of ATL within the school campus (ease of reach)

++ Design and arrangement of ATL

» Seating arrangement

» Arrangement of equipments and tools

» Display boards for important information

» Physical facilities

«» Equipments present in the ATL

¢+ Auvailability of proper Wi-Fi in the lab.
+» Safety precautions

» First aid kit

» Fire extinguisher

» Switch boards condition

» Do’s and Don’ts for students

++» Additional facilities provide related to
> Resources

» Methodology



X/
L X4

X/
L X4

Computers /Tablet

» Number of system () available and functional

» Internet connectivity

Some project by the students (Display of the projects)
Execution of ATL curriculum

» Following the curriculum as it is given by AIM

» Designing their own course by considering ATL objectives

» Lesson planning or split-up syllabus designing

Methods adopted by the ATL in-charge for teaching learning process in ATL

(Demonstration method/team work/hands on activities etc)

Number of students taking part in ATL per grade

Alignment of ATL’s with school schedule

ATL dashboard

Does the ATL possess required carpet area 1500 square feet or more for non — hilly area/1200

square feet for hilly area? (C)



ANNEXURE - H

ILLUSTRATIVE LIST OF EQUIPMENT AND KITS IN ATAL TINKERING

LABORATORIES (ATL)

(*Suggested Quantity is for a class of 20-30 students, could be scaled up as needed)

Package 1: Electronics Development, Robotics, Internet of Things and Sensors

Suggested
Category Name Description Quantity* -
) ype
Arduino UNO or
compatible Hardware development
Electronics . board with Memory and
Microprocessor
Development and 10 ports 20
C Consumable
microcontroller
Solderless 400 points
Electronics Breadboards & and 800 points 20 C bl
‘onsumable
Development | Mini Breadboard Self-adhesive proto
shield
Electronics General Purpose . X ;
‘ . o Boards of cach sizc of 10 Consumable
Development solderable Board
Al, A2 and A3
Electronics 16x2L.DC Dot matrix LDC display
Development | display with 16 characters x 2 10
lines
Electronics ) .
q USB Cables USB Cable Sct (A to B) 20 Consumable
Development
9 Volt battery,
multiple resistors
Electronics a;qd tcapz.lcitors for Amperage
clectronic o
Development Range of resistance 20 kits Consumable

projects (various
sizes)

Capacity of capacitor




[nternet of

IR Sensors

Detection range

Things & Obstacle sensor 5 S 10 Consumable
Sensors election angle
3-Axis
Magnetoresistive
Internet of Sensors
Things & Triple Axis 12C Digital Interface )
Maenetometer 5 Consumable
Sensors 4ste Integrated 12-bit ADC
Range of -8 to +8 Gauss
160 Hz Maximum
Output Rate
Operating range: 20-95
%RH
Temperature: 0-60
Internet of -
‘ Celsius
Things & Humidity Scnsor Consumable
Sensors Power supply:1.5V 5
csors AC(Max sine)
Operating frequency:
S500Hz-2kl1z
High sensitivity to
Methane, Natural gas
Internet of MQ-4 Natural Small sensitivity to
Things & . alcohol, smoke Consumable
Gas sensor 3
Sensors Fast responsc
Stable and long life
Simple drive circuit
Internet of IR (transmitter)
e receiver -TSOP Switching rate— 38
Things & 10 Consumable

Sensors

1738

KHz




Internet of

Ultrasonic Sensor

Power supply
Quiescent current
Working current

Effectual angle

Things & Module HC-SR- Consumable
Ranging distance 20
Sensors 04 or compatible :
Resolution
Working angle &
dimension
3-axis sensing
Small, low profile
Internet of Tl Axi package
. riple Axis
Thll’]gH & accelerometer 4 mm x4 mm <1.45 5 Consumable
Sensors mm LFCSP

Low Power : 350 pA
(typical)




Single-supply
operation1.8V t03.6
V

Temperature stability

Internet of
Things &

Sensors

PIR Motion

Detector Module

High digital pulse when
motion detected

Low digital pulse when
idle /no motion detected
Sensitivity range (upto
6 m)

Power supply: SV—
12V

Internet of
Things &

Sensors

CMOSIR

Camecra Module-

728x488

728 x 488 Resolution
6V to 20V input
S50mA (at 12V)

Consumablc

Internet of
Things &

Sensors

RFID Reader—

Tags

Current :13-26mA / DC
3.3V

[dle Current :10-13mA /
DC3.3V

Sleep Current<80uA
Peak Current<30mA
Operating Frequency:
13.56MHz<30mA

Read range between 20

c¢m tolm

Consumable

Internct of
Things &

Sensors

RF Modules Tx
& Rx 315 MHz
ASK

Frequency Range:
433.92/315 MHz
Supply Voltage: 3-6 V
Output Power : 4-16
Dbm

Low power
consumption

Easy application

Consumablec




[nternet of

e Workson4.5to
5.5VDC

e Digital Interface: SV
TTL level UART

Voice
Things & o : S ; Consumable
Recognition Interface 1
Sensors e  Working Current <
40mA
e Small size
e Canrecognize 5
commands at onc time
e (Canrecord upto |5
commands
28BYJ-48 ULN2003 5V
Stepper Motor + ULN2003
Stepper motor .
Robotics : . Driver Board 5 Consumable
with Driver board
3-6 'V, 2000 RPM for
electric toy car, EK2153 or
. equivalent
Robotics DC motor 5 Consumable
] 4 Wheel robot car | Car kit with DC motors, .
Robotics 3 Consumable
chassis kit encoder, battery case LINK
3types
e Positional rotation
Robotics Servo motors SCIVO 20 Consumable
e (Continuous rotation
SCTVO
e Linear servo
Robotics DIY Robotic kits 3-5 Consumable

Package 2: Rapid Prototyping Tools




Suggested

Category Name Description Type
Quantity
1.75 mm PLA Printer,
Rapid With 180mm x200mm
Prototyping 3D Printer Kit *160mm Build Volume, 1
Tools and tools Spatula, Tweezers, Cutter, Equipment
Screwdriver, Wrench etc.
Rapid .
Filament for 3D 1.75mm PLA filament
Prototyping ) 5 Consumabl
Ypine printer 750-1000 g spools ONSHIMEDIE
Tools
Cardboard, 5
foam core boards, 5
Set of Arts &
Crafts string, som
Rapid Accessories— €2- o
g rubberband,
Prototyping stdtl()lhl.l‘y tems 100 Consumable
and basic
Tools cicle sticks
prototyping popscicle sticks, 100
material wood glue,
Ibtl
balsawood sheets &rods
assort
Package 3: Mechanical, Electrical and Measurement tools
Suggested
Category Name Description Quantity
Type
Mechanical ) .
Hacksaw Junior 1 Equipment
Tools
Mechanical ] ] .
Micro Chisel Set 1 Equipment

Tools




Mechanical

e [External Straight
e Nose Circlip Plier
e Long Nose Plier

e (Combination Mini

Tools Pliers Plicr Iset Equipment
e Wirc stripping plicrs
e Bent nose plier
Needle nose pliers
Mechanical o .
Mini Hack Saw 1 Equipment
Tools
Mechanical )
Ball Pen Hammer 1 Equipment
Tools
Mechanical Steel Shaft Claw )
1 Equipment
Tools Hammer
Mechanical | Fiber Glass Nail ) .
1 Equipment
Tools Hammer
Mechanical )
Rubber Mallet 1 Equipment
Tools
Mechanical )
C-Clamp 5 Equipment
Tools
Mechanical )
Allen Key Set 1 Equipment
Tools
Mechanical Workstation for .
1 Equipment
Tools drilling
. 12 piece
Mechanical o
Tools combination 1 Equipment
Spanner Sct
Mechanical 12 Piece Open )
1 Equipment
Tools ended Spanner Set
, 30Picce
Mecchanical
Tools Ratcheting 1 Equipment

Screwdriver Set




Mechanical

Baby Vice 60 mm Equipment
Tools
Mechanical 6 Piece Precision )
Equipment
Tools Screw Driver Set
Mechanical Adjustable .
Equipment
Tools Spanner
Mechanical Wire Stripper Cutter Plicr
cenamied o With Spring -26x6x20 _
Tools Wire Strippers Cms (LxWxH) Equipment
Mechanical ) ) .
Screwdriver Multi-purpose Equipment
Tools
Mechanical , .
ToolSet Multi-purpose Equipment
Tools
_ Range in open space
Electr slue gun + = e
cee Hot ‘(’Imf st (Standard Conditions) : )
Tools Glue Sticks Equipment

100 Meters




Soldering Iron Kit

Variable Wattage of
Soldering Iron: 15-30

watts/230 volts

Electric Temperature
. 2 Equipment
Tools Controlled Soldering Tron P
Soldering Station Temperature Range:
280°C to 450°C
. 0-30V,I A digital DC
Electric
DC Power Supply | power supply with 3 Equipment
Tools . .
variable adjustment
) Micro USB, Mini USB,
Electric
Cables USB A-USB B, USB- 10 Consumable
Tools
USB. Each 10 picces
Electric DC power Adapter with
Adapters P acl P 10 Consumable
Tools SV, 12V. Each 10
Electric Electric Screw )
1 Equipment
Tools Driver Set
) 1800 W Dual
Electric
Tools Temperature Heat 1 Equipment
Gun
Measurement | Return measuring )
2 Equipment
Tools tape SMx 19mm
Measurement | Stainless Steel 127 )
5 Equipment
Tools /150 mm Rule
150 mm /6~
Mcasurcment
Tools Digital Vernier 2 Equipment
Caliper
Measurement . .
12 Spirit Leve 1 Equipment
Tools
Measurement | Digital Pen .
. Voltage Equipment
Tools electric Tester
e Digital Multi Meter
Measurement | pigital Multi .
tgttal MUl Voltage Current 5 Equipment
Tools

Meter

Resistance-7 functions

+ 19 ranges to cover




DC voltage 200mV to

1kV,

e AC voltage 200 V-
750V,

e DC current 200 pA-
10 A

e Resistance 200-2M

Ohm and Transistor &

diode test.

Package 4: Construction kit, Power Supply, Consumables, Accessories and Safety

Equipment
. Suggested
Category Name Description Type
Quantity
Construction | STEM Modular _
2 Equipment
kit Construction kits
Power
9 volt battery
Supply & clips 20 Consumable
ACCessorices
Power
Red & Black set 100
Supply & /ires “onsumabl
upply : Hookup Wires Meters cach 2 Consumablc
ACCESSOries
Jumper Cable:
Power
- 400
Supply & Male-Male Consumable
accessories Male-Female 80
Female-Female 50
Power i
Power Strip for
Supply & 10 Consumable

ACCCSSOrics

power adaptors




Safety

Standard first aid

1 Consumable

equipment kit
Safety Fire extinguisher .

. . 1 Consumable
equipment (handy units)

R Safety goggles
Safety e

i (with/ without 10 “onsumabl
equipment 1 Consumable

LED torch)




ANNEXURE - |

WORKSHOPS CONDUCTED FOR RESEARCH
PROJECT

The Institute organized a five-day workshop for the research
project titled “Effectiveness of Atal Tinkering Lab on
Learning Outcomes and in promoting 21 century skills for
secondary school students of Western Region”. The
Resource Persons contributed in this workshop by sharing their
experiences and expertise.

1* Workshop-
From August 20-24, 2024: For Designing of Tools.

Following Resourse Persons attended the 1%

workshop-

Prof. Ramakar Raizada,

Ex Faculty NCERT

Dr. Mrinal Mukherjee

Assistant Professor, Department of Teacher Education,

Baba Saheb Ambedkar Education University (Erstwhile
WBUTTEPA) , 25/2 & 25/3 Ballygunge Circular Road,
Kolkata 700019, West Bengal, India

Dr. Laxmiram Gope

Assistant Professor,

Sidho Kanho Birsha University, Purulia



Dr. Kalpana Maski

Assistant Professor,
DESM, RIE Bhopal

Dr. Pradhyuman Singh Lakhawat

Assistant Professor,
DESSH, RIE Bhopal

Mr. Amritanshu Vajpayee

Ms. Divya Maithli

Ex ATL Incharge,
Sagar Public School Bhopal

Outcome of the 1st Workshop-

8 TOOLs (for Students, Teachers and Principals) were
designed by the experts after meticulous discussion and
brainstorming.

A pilot study using the tools was done in the ATL of
Demonstration Public School, NCERT, Bhopal.
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2" Workshop -
From February 17-21, 2025: For Data Analysis and Report

Preparation.

Following Resourse Persons attended the 2nd

workshop -

Prof. N. Pradhan

Ex Faculty, NCERT
West Bengal.

Dr. Ashwini Garg

Associate Professor, DESM,
NCERT, Bhopal

Dr. Mrinal Mukherjee

Assistant Professor, Department of Teacher Education,

Baba Saheb Ambedkar Education University (Erstwhile
WBUTTEPA) , 25/2 & 25/3 Ballygunge Circular Road,
Kolkata 700019, West Bengal, India

Dr. Laxmiram Gope

Assistant Professor,

Sidho Kanho Birsha University, Purulia



Dr. Kalpana Maski

Assistant Professor,
DESM, RIE Bhopal

Dr. Pradhyuman Singh Lakhawat,

Assistant Professor,
DESSH, RIE Bhopal

Mr. Amritanshu Vajpayee

Ms. Divya Maithli

Ex ATL Incharge,
Sagar Public School Bhopal

Outcome of the 2" Workshop -

Data analysis of the collected data was done in consultation
with the resource persons.
Chapterization of the report and draft of the report was

prepared.
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Tinker Tinker budding Innovation Stars,
AIM your dreams to take you far,
Inspiring your imaginations to soar so high,

Sparkling like diamonds in the Indian Innovation Sky.

Ramanathan Ramanan
Mission Director,
Atal Innovation Mission,

NITI Aayog



Abtal Innovation
Mission -

Leading
Innovation in

India

: .'.\1‘4‘“2 \ o‘, \ ]

®When | see young generation busy in innovation
with entGhusiasm like Ghis, my resolve for ‘New India’
gets stronget. In the 21 century we will be able to
get India the place in the world it deserves.

Sh, Narendra Modi
Hon'ble Prime Minister of india
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