Cross-Cutting Issues in B.Sc. (Hons) Physics Curriculum

1. Professional Ethics

Physics as a discipline cultivates a commitment to scientific integrity and responsible
conduct. The curriculum reinforces ethics through:

o Experimental Integrity: Courses like Basic Electronics, Optics, and Workshop Skills
emphasize accurate data handling, avoiding fabrication or falsification, and proper
attribution of sources and results.

e Research Responsibility: Topics in Statistical Mechanics and Quantum Mechanics
introduce students to academic honesty and the importance of replicable and
transparent research practices.

o Technology and Society: Modules on Electrodynamics, LASER Technology, and
Computational Methods offer opportunities to discuss the ethical use of emerging
technologies in surveillance, weaponry, and Al applications.

2. Gender Sensitivity
The curriculum fosters gender inclusivity by:

e Highlighting Contributions of Women in Science: The Value Added Course:
Great Indian Scientists includes Indian women scientists such as Janaki Ammal,
Asima Chatterjee, and Indra Hinduja—ypromoting gender equity by showcasing role
models.

e Encouraging Equal Participation: Lab and workshop sessions encourage
collaborative learning environments where contributions from all genders are valued
equally.

o Career Neutrality: Courses are designed without gender bias, enabling all students to
aspire to roles in academia, industry, and research regardless of gender.

3. Human Values

Courses inherently incorporate and promote human values such as curiosity, perseverance,
and intellectual honesty:

e Scientific Temper: Emphasized in foundational courses (e.g., Classical Mechanics,
Thermodynamics), encouraging rational thinking, skepticism, and evidence-based
inquiry.

e Collaborative Skills: Group projects and lab work develop cooperation,
responsibility, and empathy.

o Historical and Philosophical Perspectives: Topics like Special Theory of Relativity
and Quantum Mechanics reflect on human curiosity and the pursuit of truth across
generations.

4. Environmental Awareness

Environmental themes are embedded through the physics of natural systems and
sustainability:



o Multidisciplinary Course: Physics Around Us
o Covers climate science, greenhouse effect, and physics of climate change.
o Encourages understanding of atmospheric dynamics and sustainable
environmental practices.
e Renewable Energy Education:
o Explored in the same course with topics such as solar energy, hydrogen fuel,
geothermal energy—Ilinking physics with green technology.
o Applied Physics and Sustainability:
o LASER and solid-state courses discuss low-energy optical devices and
efficient material use.
o Electronics courses address energy efficiency, power conservation, and e-
waste considerations.

5. Sustainability
The curriculum supports sustainable thinking through:

« Energy Efficiency in Devices: Study of semiconductors, diodes, and transistors
enables students to design and understand energy-saving technologies.

o Sustainable Practices in Laboratories: Through lab safety protocols and use of
minimal hazardous materials.

e Project Work and Research: Final-year electives like Solid State Physics and Laser
& Molecular Physics can be directed toward sustainability-focused topics (e.g., solar
cells, energy harvesting).

Integration Strategies
To ensure these issues are transacted effectively:

« Seminars and Assignments on ethics, environmental responsibility, and gender
equity.

o Collaborative Projects focusing on sustainable technology and social relevance.

e Guest Lectures by women scientists, environmental physicists, and industry
professionals on ethical practices.

e SWAYAM/MOOC Integration for additional awareness-based modules.
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