














































































JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY – GURAJADA, VIZIANAGARAM 
B.Tech. R26 Regulations 
Environmental Science 

COURSE CODE COURSE NAME CATEGORY L - T - P CREDITS 

 Environmental Science 
MC (Non-

credit)  0 

 
Pre-requisite: None. 

Course Outline 
This mandatory non-credit course develops an informed understanding of the natural systems on which 
human activity depends and of the pressures that engineering places on them. It covers ecosystems and 
natural resources, biodiversity, pollution and its control, and the social and legal framework of environmental 
protection, and closes with the issues most directly relevant to an information technology graduate — 
electronic waste, the energy and water footprint of data centres, and the practice of green computing. The 
emphasis throughout is on the student’s own field observation and case analysis rather than on memorisation. 

Course Objectives 
1. To create awareness of the structure and function of ecosystems and of the sustainable use of natural 
resources. 
2. To develop an understanding of biodiversity, its value and the causes and consequences of its loss. 
3. To impart knowledge of the sources, effects and control of environmental pollution. 
4. To familiarise students with environmental legislation, impact assessment, and the specific 
environmental responsibilities of the information technology sector. 

Course Outcomes 

CO Course Outcome — At the end of the course, the student will be able to Knowledge 
Level (K) 

CO1 
Explain the structure and function of ecosystems and evaluate patterns of natural-
resource use for sustainability. K3 

CO2 
Describe the values of biodiversity, the threats to it and the methods of 
conservation, with reference to Indian biodiversity hotspots. K2 

CO3 
Analyse the sources, effects and control measures of air, water, soil, noise and 
solid-waste pollution. K4 

CO4 
Explain climate change, sustainable development and the social issues associated 
with environmental degradation. K3 

CO5 
Apply environmental legislation, impact-assessment principles and e-waste and 
green-computing practices to information technology contexts. 

K4 

Mapping of Course Outcomes with Programme Outcomes 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PSO1 PSO2 PSO3 

CO1 2 2 1 1 1 3 3 2 1 1 1 - 2 

CO2 2 2 1 1 1 3 3 2 1 1 1 - 2 

CO3 2 3 2 2 1 3 3 2 1 1 1 - 2 

CO4 2 2 2 1 1 3 3 3 2 2 1 - 3 

CO5 2 2 2 2 2 3 3 3 2 2 2 1 3 

Correlation levels: 3 = High, 2 = Medium, 1 = Low, – = Not applicable. 

Syllabus 

UNIT CONTENTS Contact 



Hours 

UNIT – I 

Ecosystems and Natural Resources: Multidisciplinary nature of 
environmental studies; scope and importance; need for public awareness. 
Ecosystem — concept, structure and function; producers, consumers and 
decomposers; energy flow, food chains, food webs and ecological pyramids; 
ecological succession; forest, grassland, desert and aquatic ecosystems. Natural 
resources — forest, water, mineral, food, energy and land resources; over-
exploitation, deforestation, dams and their effects; conflicts over water; 
renewable and non-renewable energy; the role of the individual in the 
conservation of resources. 

7 

UNIT – II 

Biodiversity and its Conservation: Introduction to biodiversity — genetic, 
species and ecosystem diversity; biogeographical classification of India; value 
of biodiversity — consumptive, productive, social, ethical, aesthetic and option 
values; India as a mega-diversity nation; biodiversity hotspots; threats to 
biodiversity — habitat loss, poaching, man–wildlife conflict and invasive 
species; endangered and endemic species of India; conservation of biodiversity 
— in-situ and ex-situ methods, protected area network. 

6 

UNIT – III 

Environmental Pollution and Waste Management: Definition, causes, effects 
and control measures of air, water, soil, marine, noise and thermal pollution; 
nuclear hazards. Solid waste management — causes, effects and control of 
urban and industrial wastes; the 4R principle; sanitary landfill, composting and 
incineration. Electronic waste — composition, hazardous constituents, informal 
recycling and its health effects, recovery of materials, and the E-Waste 
(Management) Rules; the role of an individual in the prevention of pollution; 
disaster management — floods, earthquakes, cyclones and landslides. 

7 

UNIT – IV 

Social Issues, Climate Change and Sustainable Development: From 
unsustainable to sustainable development; urban problems related to energy; 
water conservation, rainwater harvesting and watershed management; 
resettlement and rehabilitation of displaced people. Climate change — 
greenhouse effect, global warming, acid rain, ozone layer depletion; 
international responses — the UNFCCC, the Paris Agreement and India’s 
Nationally Determined Contributions; the Sustainable Development Goals; 
carbon footprint and life-cycle assessment; consumerism and waste products; 
environmental ethics and equity. 

6 

UNIT – V 

Environmental Legislation, EIA and Green Computing: Environment 
Protection Act; Air (Prevention and Control of Pollution) Act; Water 
(Prevention and Control of Pollution) Act; Wildlife Protection Act; Forest 
Conservation Act; issues in the enforcement of environmental legislation; 
environmental impact assessment — objectives, process and public 
consultation. Human population and environment — population growth, human 
health, HIV/AIDS, and the role of information technology in environment and 
human health. Green computing — energy efficiency in data centres, PUE, 
cooling and water use, virtualisation and consolidation, sustainable 
procurement, and the carbon footprint of large-scale computation. Field work 
— visit to a local area to document environmental assets or a polluted site, and 
study of common plants, insects and birds. 

6 

 Total 32 

Evaluation: There shall be no external examination for this mandatory non-credit course. The student shall 
be declared to have passed on securing 40% or more in the internal assessment, comprising two internal tests 
(50%), the field-work report and its presentation (30%), and an assignment or case study (20%). In case of 
failure, a re-examination shall be conducted for 30 marks as provided in the R26 Academic Regulations. A 
field visit and a written field report are compulsory. 

Learning Resources 
Text Books 

1. Bharucha, E. (2021). Textbook of environmental studies for undergraduate courses (3rd ed.). 
Universities Press (UGC). 



2. Kaushik, A., & Kaushik, C. P. (2018). Perspectives in environmental studies (6th ed.). New Age 
International. 
3. Joseph, B. (2017). Environmental studies (3rd ed.). McGraw Hill Education India. 

Reference Books 
1. Rajagopalan, R. (2016). Environmental studies: From crisis to cure (3rd ed.). Oxford University Press. 
2. Odum, E. P., & Barrett, G. W. (2004). Fundamentals of ecology (5th ed.). Cengage Learning. 
3. Miller, G. T., &Spoolman, S. E. (2018). Environmental science (16th ed.). Cengage Learning. 
4. Ministry of Environment, Forest and Climate Change. (2022). E-Waste (Management) Rules. 
Government of India. 

Web Resources 
1. Ministry of Environment, Forest and Climate Change, Government of India. https://moef.gov.in/ 
2. Central Pollution Control Board — standards, reports and e-waste resources. https://cpcb.nic.in/ 
3. United Nations — Sustainable Development Goals. https://sdgs.un.org/goals 
4. UNFCCC — climate change process and the Paris Agreement. https://unfccc.int/ 
5. The Energy and Resources Institute (TERI) — research and policy resources. https://www.teriin.org/ 
6. NPTEL — courses in Environmental Studies and Sustainable Development. https://nptel.ac.in/ 
 



JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY – GURAJADA, VIZIANAGARAM 
B.Tech. R26 Regulations 

NSS / NCC / Scouts and Guides / Community Service 

COURSE CODE COURSE NAME CATEGORY L - T - P CREDITS 

 NSS / NCC / Scouts and Guides 
/ Community Service 

MC (Non-
credit) 

0 - 0 - 2 0 

 
Pre-requisite: None. 

Course Outline 
This mandatory non-credit course develops civic responsibility, discipline and social awareness through 
organised service and training activity. Students register for one of the recognised streams — National 
Service Scheme, National Cadet Corps, Scouts and Guides, or an approved community-service programme 
— and participate through the semester in regular parades or service activities, awareness campaigns and 
at least one camp or field visit. Assessment is based on participation, activity records and a reflective 
report rather than a written examination. 

Course Objectives 
1. To develop a sense of civic and social responsibility through organised community service. 
2. To inculcate discipline, leadership, teamwork and physical fitness. 
3. To create awareness of national integration, public health, environmental and disaster-response 
issues. 
4. To provide practical experience of working with communities and identifying local problems that 
engineering can address. 

Course Outcomes 

CO Course Outcome — At the end of the course, the student will be able to Knowledge 
Level (K) 

CO1 
Explain the organisation, objectives and code of conduct of the chosen service or 
training stream. K2 

CO2 
Participate effectively in regular activities, parades, drills or service work with 
discipline and punctuality. K3 

CO3 
Conduct awareness campaigns on health, environment, literacy, road safety or 
digital literacy in a local community. 

K3 

CO4 
Document field and camp activities systematically and reflect on the social 
relevance of engineering practice. 

K4 

Mapping of Course Outcomes with Programme Outcomes 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PSO1 PSO2 PSO3 

CO1 1 1 1 - - 3 2 3 3 2 - - 2 

CO2 1 1 1 - - 3 3 3 3 2 - - 2 

CO3 1 1 2 - 1 3 2 3 3 3 - - 2 

CO4 1 1 1 - - 3 3 3 3 3 - - 3 

Correlation levels: 3 = High, 2 = Medium, 1 = Low, – = Not applicable. 
 
 

 



Syllabus 

UNIT CONTENTS Contact 
Hours 

UNIT – I 

Orientation and Organisation: History, objectives, motto, emblem and 
organisational structure of NSS, NCC and Scouts and Guides; code of conduct 
and discipline; regular activities and special camping programmes; rights and 
duties of a volunteer or cadet; national integration and the constitutional values 
underlying voluntary service. 

6 

UNIT – II 

Discipline, Drill and Physical Training: Foot drill and parade (NCC stream); 
yoga, physical fitness and personal hygiene; first aid and basic life support; time 
management and personality development; leadership qualities, group dynamics 
and team building; map reading and field craft (NCC stream) or organisational 
skills for service projects. 

8 

UNIT – III 

Community Service and Awareness Campaigns: Adopted village or 
neighbourhood survey; identification of local problems; campaigns on health 
and hygiene, sanitation, blood donation, literacy, road safety, anti-drug 
awareness, gender sensitisation and digital literacy; tree plantation and campus 
cleanliness drives; Swachh Bharat and allied national programmes. 

8 

UNIT – IV 

Environment, Disaster Response and Special Camp: Environmental 
awareness and conservation activity; waste segregation and e-waste collection 
drives; disaster management — preparedness, response and the role of 
volunteers; participation in at least one special camp, field visit or National 
Integration Camp; rural or urban community interaction. 

6 

UNIT – V 

Documentation, Reporting and Reflection: Maintenance of the activity diary 
and attendance record; photographic and written documentation of campaigns; 
preparation of a report on one service project undertaken — problem identified, 
action taken, beneficiaries and outcome; group presentation; reflective note on 
the social relevance of the student’s engineering discipline. 

4 

 Total 32 

Evaluation: There shall be no external examination for this mandatory non-credit course. Attendance shall 
be counted towards aggregate attendance, and the student shall be declared to have passed only on securing 
40% or more in the internal assessment, which is based on participation and regularity (40%), activity 
record and documentation (30%), and the project report and presentation (30%). In case of failure, a re-
examination shall be conducted for 30 marks as provided in the R26 Academic Regulations. 

Learning Resources 
Text Books 

1. Directorate General NCC. (2020). NCC cadet handbook — Common subjects (All wings). 
Directorate General of NCC, Ministry of Defence. 
2. Ministry of Youth Affairs and Sports. (2018). National Service Scheme manual. Government of 
India. 
3. Bharat Scouts and Guides. (2019). The Bharat Scouts and Guides handbook. National Headquarters, 
Bharat Scouts and Guides. 

Reference Books 
1. Chaturvedi, T. N. (2012). Social service and youth development. Indian Institute of Public 
Administration. 
2. National Disaster Management Authority. (2016). National disaster management plan. Government 
of India. 
3. Gandhi, M. K. (1962). Village swaraj. Navajivan Publishing House. 
4. Ministry of Environment, Forest and Climate Change. (2022). E-waste (Management) Rules. 
Government of India. 



Web Resources 
1. National Service Scheme — Ministry of Youth Affairs and Sports. https://nss.gov.in/ 
2. National Cadet Corps — Ministry of Defence. https://indiancc.gov.in/ 
3. The Bharat Scouts and Guides. https://www.bsgindia.org/ 
4. MY Bharat — Mera Yuva Bharat youth volunteering platform. https://mybharat.gov.in/ 
5. National Disaster Management Authority — preparedness resources. https://ndma.gov.in/ 
6. Swachh Bharat Mission — Government of India. https://swachhbharatmission.ddws.gov.in/ 
 



JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY – GURAJADA, VIZIANAGARAM 
B.Tech. R26 Regulations 

Universal Human Values and Professional Ethics 

COURSE CODE COURSE NAME CATEGORY L - T - P CREDITS 

 Universal Human Values and 
Professional Ethics 

HSMC 2 - 0 - 0 2 

 
Pre-requisite: None. The course follows the AICTE Universal Human Values framework and presumes 
no prior study of ethics or philosophy. 

Course Outline 
This course invites students to examine, for themselves, what they really want to be, rather than to accept a 
set of prescribed values. Its method is self-exploration — proposals are offered for verification against the 
student’s own natural acceptance and experience, never for belief. Beginning with the individual, the 
course moves outward through the family, society, nature and existence, showing harmony at each level, 
and closes by drawing out the implications for professional conduct, engineering ethics and the design of 
humane technology. It is meant to complement technical education, not to compete with it. 

Course Objectives 
1. To help students distinguish between values and skills and to understand the need for both in a 
fulfilling life. 
2. To facilitate the process of self-exploration and the development of a holistic perspective on life 
through natural acceptance and experiential validation. 
3. To develop an understanding of harmony at the levels of the individual, family, society, nature and 
existence. 
4. To enable students to apply this understanding to professional conduct, ethical decision making and 
humane technology. 

Course Outcomes 

CO Course Outcome — At the end of the course, the student will be able to Knowledge 
Level (K) 

CO1 
Explain the need for value education and apply the process of self-exploration to 
distinguish natural acceptance from preconditioning. K3 

CO2 
Analyse the co-existence of the Self and the Body and identify the requirements 
for harmony within the human being. K4 

CO3 
Evaluate relationships in the family and society on the basis of trust and respect, 
and articulate the components of a universal human order. K5 

CO4 
Explain the mutual fulfilment among the four orders of nature and the holistic co-
existence in existence. 

K3 

CO5 
Apply ethical principles and professional codes of conduct to real engineering and 
information technology case situations, including AI and data ethics. 

K4 

Mapping of Course Outcomes with Programme Outcomes 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PSO1 PSO2 PSO3 

CO1 1 1 - - - 2 2 3 2 2 1 - 2 

CO2 1 1 - - - 2 2 3 2 2 1 - 3 

CO3 1 1 1 - - 3 2 3 3 2 1 - 2 

CO4 1 1 1 - - 3 3 3 2 2 1 - 2 



CO5 2 2 2 1 1 3 3 3 3 3 1 1 3 

Correlation levels: 3 = High, 2 = Medium, 1 = Low, – = Not applicable. 

Syllabus 

UNIT CONTENTS Contact 
Hours 

UNIT – I 

Introduction to Value Education: Understanding value education — the need, 
the basic guidelines, the content and the process; self-exploration as the process 
for value education; natural acceptance and experiential validation as the 
mechanism of self-verification; continuous happiness and prosperity as the 
basic human aspiration; the current scenario — the state of happiness and 
prosperity in society today; the method to fulfil the basic human aspirations — 
understanding and living in harmony at various levels; the role of right 
understanding, relationship and physical facility. 

7 

UNIT – II 

Harmony in the Human Being: Understanding the human being as the co-
existence of the Self (“I”) and the Body; distinguishing the needs of the Self 
(happiness) and of the Body (physical facility); the Body as an instrument of the 
Self; understanding the characteristics and activities of the Self and harmony 
within it; harmony of the Self with the Body — sanyam and health, the correct 
appraisal of physical needs, the meaning of prosperity; programmes to ensure 
sanyam and health; the effect of food, exercise and lifestyle; digital habits, 
attention and well-being. 

7 

UNIT – III 

Harmony in the Family and Society: Understanding harmony in the family as 
the basic unit of human interaction; the meaning of values in human 
relationships; trust (vishwas) as the foundational value, and the difference 
between intention and competence; respect (samman) as the right evaluation, 
and the consequences of over-evaluation, under-evaluation and other-
evaluation; the other feelings — affection, care, guidance, reverence, glory, 
gratitude and love; comprehensive human goals — samadhan, samridhi, abhay 
and sah-astitva; the five dimensions of a universal human order. 

6 

UNIT – IV 

Harmony in Nature and Existence: Understanding harmony in nature; the 
four orders of nature — material, plant or bio, animal and human — and their 
interconnectedness, self-regulation and mutual fulfilment; the recyclability and 
self-regulation inherent in nature; the human being as the order responsible for 
its own conduct; understanding existence as co-existence of mutually 
interacting units in all-pervading space; the holistic perception of harmony at all 
levels of existence and its implications for sustainability. 

6 

UNIT – V 

Implications: Professional Ethics and Humane Practice: The natural 
acceptance of human values; definitiveness of ethical human conduct; a basis 
for humanistic education, humanistic constitution and universal human order; 
competence in professional ethics — holistic technologies, production systems 
and management models. Professional ethics in practice — engineering ethics, 
codes of conduct of professional bodies, conflict of interest, confidentiality, 
safety and risk, whistle-blowing; intellectual property, plagiarism and academic 
integrity; ethics of data, privacy and artificial intelligence; case studies — 
industrial disaster, product-failure and data-misuse cases; strategies for a 
humane transition at the level of the individual, the organisation and society. 

6 

 Total 32 

Mode of conduct: The course is to be conducted in a dialogue mode rather than as a lecture. Every 
proposal is to be offered for the student’s own verification, never for acceptance on authority. Practice 
sessions and self-reflection exercises form an integral part of the course, and the internal assessment shall 
give weight to participation and to the quality of self-reflection alongside written work. 

Learning Resources 



Text Books 
1. Gaur, R. R., Asthana, R., & Bagaria, G. P. (2019). A foundation course in human values and 
professional ethics (2nd rev. ed.). Excel Books. 
2. Gaur, R. R., Asthana, R., &Bagaria, G. P. (2019). Teachers’ manual for a foundation course in 
human values and professional ethics (2nd rev. ed.). Excel Books. 
3. Harris, C. E., Pritchard, M. S., Rabins, M. J., James, R., & Englehardt, E. (2018). Engineering 
ethics: Concepts and cases (6th ed.). Cengage Learning. 

Reference Books 
1. Nagaraj, A. (1998). Jeevan Vidya: Ek Parichaya. Jeevan Vidya Prakashan. 
2. Govindarajan, M., Natarajan, S., & Senthilkumar, V. S. (2013). Engineering ethics (including 
human values). PHI Learning. 
3. Schumacher, E. F. (2011). Small is beautiful: A study of economics as if people mattered. Random 
House. 
4. Gandhi, M. K. (1927). The story of my experiments with truth. Navajivan Publishing House. 

Web Resources 
1. AICTE — Universal Human Values resources and teacher training material. https://www.aicte-india.org/ 
2. UHV Resource Portal — course material, videos and teachers’ manuals. https://www.uhv.org.in/ 
3. NPTEL — courses in Ethics in Engineering Practice and Human Values. https://nptel.ac.in/ 
4. National Digital Library of India. https://ndl.iitkgp.ac.in/ 
5. Institution of Engineers (India) — professional code of ethics. https://www.ieindia.org/ 
6. UNESCO — Recommendation on the ethics of artificial intelligence. https://www.unesco.org/ 
  



 


