Course Title	:  Advanced Science Education - Physics
Course No: Phy.Ed. 528			Nature of the course: Theoretical (T)+Practical(P)
Credit hours: 3 (2T+1P)			Periods/week: 2(T)+3pds/day/week/gr (P)
Level: M.Ed.in Physics				Teaching Hours: 80 (32T + 48 P)	
Semester : Second			
											

1. Course Description

This course is designed to acquaint the students with the knowledge and skills of  “Advanced science Education”. It is divided into two parts: theory and practical. .  The purpose of this course is to develop advanced knowledge, practical skills  and understanding of the realms of science education. It is intended to widen the knowledge horizons regarding science education as well as understand the depths of the issues and challenges of developing science education in the country. This course aims for developing attitude, knowledge, skills and aptitude necessary for developing science perspectives, approach, knowledge, methods and their application for better and meaningful living as human being.  This course deals with understanding, analyzing, and seeking knowledge and skills relating to issues and trends of science and science education, methods of science education, curriculum planning and management  regarding science  education. This course deals especially with the recent pedagogy of teaching science, constructivism, concept mapping, post modern approach in science education, research and evidence based knowledge, curriculum planning and management. The practical parts include practical activities on Science Education.
Master in Science Education is primarily focused to producing science education professionals such as teacher trainer/educator, secondary level and higher secondary level teacher, programmer, and advisers/or counselor. 

2. Objectives
The objectives of this course is to enable students to 
· understand  developmental perspective of science and view science as a social enterprise;
·  address issues and challenges of the development of science and society from the perspectives of science education; 
· provide in-depth knowledge of modern pedagogies in science education;
· develop planning skills to prepare lesson modules and activities;
· identify different teaching/learning techniques to implement in classroom situations.
·  develop essential teaching/learning materials, activities and tools of assessments in science teaching;
· acquire skills and methods of science and  its applications consistent with the stage of cognitive development; 
· develop knowledge and   skills of planning, designing and implementing science education curriculum 
· develop practical knowledge on Science Education through activities.

3. Specific Objectives and Content

Part I : Theory

	Specific Objectives
	Contents
	Teaching Hours (32)

	

· Discuss on the theory of falsificationism and progress of science. 
· Explain scientific paradigm and paradigm shift,
· Discuss objectivism, realism and instrumentalism.
	Units I: Development perspectives 
of science 
1.1.  Falsificationism and  progress of science 
1.2. Theories as structure: Scientific paradigm and paradigm shift
1.3. Objectivism, Realism and instrumentalism

	5 pds     



	
· Explain Science in social and historical contexts.
· Discuss the Educational Commissions and place of science education
· Explain the contribution of science and technology education regarding contemporary issues such as population growth, food management, energy sources, water resource management, diseases and cures, housing  safety, environmental issues, and safety. 
 .
· Discuss the relationship between science education with the society regarding STE, STL, and STS. 
	Units II: Science and society   
2.1. Review of science in social and historical contexts:
2.2. Educational Commissions and place of Science education
2.3. Contribution of science and 
technology education regarding 
contemporary issues 
 2.4. Science Education and Society: 
Science Technology and Society 
(STS), Science and Technology 
Education for all (STE), Science 
and Technology Literacy (STL). 

	5 pds

	
· Explain the current national trends of science in secondary schools curriculum 
· Elaborate science in school curriculum in Nepal.
· Explain the issues science teaching learning 
	

Units III : Science and secondary 
school education 
3.1 Current national trends of science in secondary schools curriculum
3.2  School science curriculum in Nepal
3.3  Problems and issues of science teaching and learning

	
5pds



	

· Discuss critical appraisal of science learning: Positivism, Constructivism and Science learning.
· Describe Metacognition and Science learning.
· Explain different learning theories in relation to science education such as positivism, constructivism.

	Units IV: Learning theories and 
methods of science education

4.1 Critical appraisal of science 
learning: Positivism, 
constructivism and science 
learning 
4.2 Metacognition and science 
learning
4.3 Review of the principles and 
theories relating to scientific 
learning (relating the works of 
Ausubel, Piaget, Bruner, Robert 
Gagne)
 
	6pds


	


· Describe concept mapping.
· Explain the use of concept maps in science education.
· Design science lesson with concept mapping 
	Unit V. Concept mapping and science education 
5.1 Introduction
5.2 Steps of developing concept maps
5.3Purpose and uses of concept maps
5.4 Models of concept maps 
5.5 Develop a lesson using concept maps

	3 pds

	· Describe the concept and strategies of collaborative learning
· Design cooperative learning  strategies for science lesson

	Unit VI. Cooperative learning in science education
6.1 Introduction
6.2  Cooperative learning strategies 
6.3 Designing science lesson with collaborative learning strategies 
	3 pds

	

· Explain the importance of ICT.
· Describe basic concepts and strategies of ICT in science teaching and learning
	Unit VII. ICT in science education.
7.1 Introduction
7.2 Strategies of e-learning
7.3 Use of ICT in science education classrooms
	2 pds

	

· Explain use of the different evaluation approaches in science education.
· [bookmark: _GoBack]Describe comprehensive evaluation of teaching and learning progress.
	Unit VIII: Evaluation and science  
              education 

8.1 Test Items and their uses in  
  science education
8.2 Strategies for formative, 
 diagnostic and summative 
 evaluation for science education
	3pds




Part II:  Practical              		
	
· To study the development of Science education in Nepal

· To analyze developmental pattern of Science education In Nepal.
· To identify  the issues of Science education In Nepal at secondary school level and list the possible solutions 
· To conduct a seminar about the issues and problems of science education

· To analyze the current trends of Science education on south asian countries and prepare a report.

	Units I: Development perspectives 
of science 
1.1 Report on  development of Science Education in Nepal.
1.2 Report on developmental   pattern of Science education in Nepal.
1.3   Make a report on different  issues of school Science education in Nepal and listing possible solutions.
1.4  Conduct a seminar about the issues of science teaching and learning

1.5  Analyze the current trends of science at secondary and higher level of south Asian countries and prepare a report.

	

	

· To analyze the contribution of science and technology education regarding contemporary issues like alternative sources of energy
( biogas)/environmental issues
	Units II: Science and society 
2.1  Present the papers on use of Science and Technology in contemporary issues.

	

	



· To prepare Annual Plan/Unit Plan and Lesson Plan for Biology class room instruction in Secondary Level/ Higher Secondary Level/ University Level.
· To prepare Biology teaching/learning modules –modular packages of learning objectives, learning materials/instructional materials, activity sequence, evaluation and 
feedback.


	Units III : Science and secondary 
school education 

3.1 Annual Plan/Unit Plan and Lesson Plan for  Biology class room instruction in Secondary Level/ Higher Secondary Level/ University Level.
3.2 Biology teaching/learning   modules – modular packages of learning objectives, learning materials/instructional materials, activity sequence, evaluation and feedback.

	

	



· To prepare lesson plans on constructivism epistemology and submit a report to the teacher. 
·  To study and compare cognitive theories in the class by two or more students at a time in the class.
	Units IV: Learning theories and 
methods of science education

4.1 Prepare lesson plans based on constructivism epistemology and present in the class.
4.2 Compare and present different cognitive theories in terms of philosophical orientation, procedure, methodology, uses and application by team teaching methods in the class.

	

	


· To prepare concept maps on the topics of science.
· To develop concept maps and write on chart and present in the class.
	Unit V. Concept mapping and science education 
5.1 Prepare concept maps on various topics and prepare among peers.
5.2 Developing concept maps on various topics.
	

	

· To conduct a cooperative learning method.

·  To design collaborative learning strategy and present its effectiveness.
	
Unit VI. Cooperative learning in science education
6.1 Design a model class based on cooperative approach of learning and study its effectiveness.
6.2 Design collaborative learning method in the class.
	

	

· To set up multimedia for e-learning.
· To conduct a workshop about the use and effectiveness of multimedia in science teaching.
	
Unit VII. ICT in science education
7.1 Set up multimedia for e-learning.
7.2 Conduct a workshop about the effectiveness of multimedia for science learning.
	

	


· To develop test items of various cognitive level and display in the class
· To make objective questions having different distracters

· To plan   comprehensive Student examination – Formative tests, diagnostic tests; summative tests for Secondary level Science Education
	
Unit VIII: Evaluation and science  
              education 

8.1 Develop test items based on curriculum and grid of different cognitive level.
8.2 Develop objective questions of different levels and submit the report to the teacher.
8.3 Planning for comprehensive student examination – Formative tests, diagnostic tests; summative tests for secondary level Science Education
	



4. Instructional Techniques

4.1 General Techniques

· Seminar: Lecture, question-answer, and discussion
· Workshops: Presentation, participatory activities, follow-up, sum up. 
· Demonstration: Demonstration of phenomena, experiments, charts, materials, etc. – question answer, discussion 
· Inquiry: generating questions and answers through, dialogues, review, observation, experiments, etc.
· Project work: Hands on activities, collaborative work, research
· Book reviews
· Internet search
· Preparation of charts, presentations, and  reports

5. Evaluation(Internal Assessment and  External assessment ):
	
Nature of course
	Internal Assessment
	Semester Examination
	Total Marks

	Theory cum Practical 
	40% 
	60% 
	100%


Note: Students must pass separately in internal assessment, External practical exam / viva and or semester examination.
5.1. Evaluation  :
A. Internal Evaluation for Theory + Practical  : 40% 
Internal evaluation will be conducted by course teacher based on following activities:
1) Attendance								5
2) Participation in learning activities					5
3) First assignment 							10
4) Second assignment exam ( term exam)					10
5) Third Practical Exam / Project work					10
               Total                                                                                                           40

B. External Evaluation (Final Examination) : 
i. Theory Examination 60 % ( Full Marks – 40)
1)Objective type question(Multiple choice 10 questions×1mark )      	 10 marks
2)Subjective  questions (6 questions × 5 marks)                                	  30 marks
Total          								   40 marks




ii. Practical Examination 40% 		
a) External evaluation						 (Full Marks - 20)
1) Laboratory Examination 					                       15
2) Construction of teaching learning resources using computer skills /  models  and charts construction/ collection of  materials/ Field report  and Record book	          	5
Note : The marking system will be changed to CGPA system as per the rule and regulation of the Academic council.
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