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A) Course: Education in Natural Sciences, M.Sc. Ed. PCM (Focus on Physics, Chemistry, 

Biology).

• Duration:   3 Semesters (18 months), 6 months per semester. 

• Credits:     180 

B) Module Details

Semester 1 Modules

Module Code Module Name Study Hours Credits

NS101 Foundations of Physics 120 15

NS102 Inorganic Chemistry Basics 120 15

NS103 Fundamentals of Biology 120 15

NS104 Pedagogy in Natural Sciences 80 10

Semester 2 Modules

Module Code Module Name Study Hours Credits

NS201 Advanced Physics Concepts 120 15

NS202 Organic Chemistry Applications 120 15

NS203 Genetics and Molecular Biology 120 15

NS204 Educational Technology in Sciences 80 10

Semester 3 Modules (Elective Modules)

Module Code Module Name Study Hours Credits

NS301 Renewable Energy Systems 120 15

NS302 Environmental Chemistry 120 15

NS303 Biotechnology in Education 120 15

NS304 Dissertation 240 30



C) Main Aims and Objectives of the course, Alternative Energy Development, M.Sc. AED

1. Develop expertise in natural sciences education. 

2. Foster critical thinking and analytical skills. 

3. Equip students with advanced knowledge in alternative energy. 

4. Promote research skills in the field of alternative energy development. 

5. Cultivate effective teaching methodologies. 

6. Enhance interdisciplinary understanding of PCM subjects. 

7. Foster a commitment to sustainable practices. 

8. Prepare students for leadership roles in education. 

9. Encourage innovation and creativity in education. 

10.Facilitate professional growth and networking. 

D) Modules Outline Per Semester: (Detailed topics for each module will be provided in 

the course materials.)

Semester 1:

Foundations of Physics

• Classical Mechanics 

• Thermodynamics 

• Electromagnetism 

Inorganic Chemistry Basics

• Atomic Structure 

• Chemical Bonding 

• Periodic Table 

Fundamentals of Biology

• Cell Biology 

• Ecology 

• Evolution

Pedagogy in Natural Sciences

• Educational Psychology 

• Teaching Strategies 

• Assessment Techniques 

Semester 2:

Advanced Physics Concepts

• Quantum Mechanics 

• Relativity 

• Nuclear Physics 

Organic Chemistry Applications

• Organic Reactions 

• Spectroscopy 

• Polymer Chemistry 



Genetics and Molecular Biology

• DNA Structure and Function 

• Gene Expression 

• Biotechnological Applications

Educational Technology in Sciences

• E-Learning Tools 

• Virtual Labs 

• Educational Software 

Semester 3 (Elective Modules):

Renewable Energy Systems

• Solar Energy 

• Wind Energy 

• Biomass Energy 

Environmental Chemistry

• Pollution Control 

• Green Chemistry 

• Environmental Impact Assessment 

Biotechnology in Education

• Genetic Engineering 

• Bioinformatics 

• Ethical Considerations 

Dissertation

• Research Proposal 

• Data Collection and Analysis 

• Thesis Writing 

E) Practicals: (Practicals will be integrated into relevant modules.)

Foundations of Physics

• Laboratory experiments on classical mechanics and electromagnetism. 

Inorganic Chemistry Basics

• Hands-on sessions on chemical reactions and laboratory techniques. 

Fundamentals of Biology

• Microscopy and cell biology experiments. 

• Field trips for ecological studies. 

Advanced Physics Concepts

• Nuclear physics experiments. 

• Practical applications of quantum mechanics. 



Organic Chemistry Applications

• Organic synthesis experiments. 

• Spectroscopy and chromatography techniques. 

Genetics and Molecular Biology

• DNA extraction and manipulation experiments. 

• Genetic engineering practicals. 

F) Industrial Attachment (Semester 3):

Duration: 3 months 

Structure: 

• Engage in practical teaching in a school setting. 

• Collaborate with industry professionals on alternative energy projects. 

• Attend workshops and seminars relevant to natural sciences education. 

G) Research Topics (Semester 3):

Each student will choose a research topic related to their elective module or 

dissertation focus. Examples: 

• “Impact of Renewable Energy Systems on Rural Communities.” 

• “Assessment of Environmental Chemistry in Urban Areas.” 

• “Biotechnological Applications in School Education.” 

H) Benefits of Pursuing the Course:

1. In-depth knowledge in natural sciences education. 

2. Enhanced teaching and pedagogical skills. 

3. Expertise in alternative energy development. 

4. Opportunities for interdisciplinary research. 

5. Preparation for leadership roles in education. 

6. Networking and collaboration with professionals. 

7. Contribution to sustainable and green practices. 

8. Increased employability in education and research sectors. 

9. Development of critical thinking and analytical skills. 

10.Potential for innovative contributions to society. 

I) Entrepreneurship Benefits:

1. Ability to develop and conduct STEM education programs. 

2. Consultancy services in alternative energy solutions. 

3. Establishment of educational technology startups. 

4. Initiatives in environmental education and conservation. 

5. Entrepreneurial ventures in biotechnology and genetics education. 

J) Inventive Opportunities:

• Design and implement innovative teaching methodologies. 

• Develop educational software for natural sciences. 

• Create alternative energy solutions for communities. 

• Contribute to advancements in biotechnology and genetics. 

• Establish sustainable practices in schools and communities. 



K) Job Opportunities:

• Local: Ministry of Education, Zambia - www.moe.gov.zm 

• African: African Academy of Sciences - www.aasciences.africa 

• International: UNESCO - www.unesco.org 

L) Recommended Books and Materials: (Specific books and materials may vary, and the 

latest editions should be consulted.)

• "Teaching Science Through Inquiry-Based Instruction" by Terry L. Contant 

• "Renewable Energy: Power for a Sustainable Future" by Godfrey Boyle 

• "Molecular Biology of the Cell" by Bruce Alberts et al. 

• "Chemistry: The Central Science" by Theodore L. Brown et al. 
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