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Course Title: Applied Physical Chemistry		
Course No:  Chem. Ed. 525				Nature of Course: Theory + Practical
Level: M.Ed. 						Period /Week: 2(T) +3pds/day/week/gr*(p)
Semester:  Second 					Credit Hours: 3 (2T +1 P)
							Teaching hours: 80 (32T+48P)
					
1. Course Description:
This course is designed for the students who study Chemistry Education at M.Ed. Level. It  consists of two parts : Part I. Theory(T) and Part II. Practical (P). This course consists of  fundamental concepts, theories and practical knowledge of Physical chemistry that are applied to many area of chemical education. The theory includes topics like Liquid mixture, Photochemistry, Thermodynamics, Chemical kinetics, Electrolytic conductance. The practical portion includes practical activities and experiments on Chemical Kinetics, Electrolytic Conduction, Photochemistry, Partition Coefficient.

2. General Objectives:
The general objectives of this course are as follows:
· To enhance the advance knowledge on physical chemistry
· To acquaint the students with Nernst distribution law and principles of solvent extraction.
· To make students familiar with photochemical reactions.
· To acquaint students with the knowledge of the application of Lambert’s Beers’ law.
· To familiarize the students about the theories of chemical kinetics.
· To acquaint students with the knowledge of thermodynamics.
· To help students carry out related practicals which are applied to the area of physical chemistry.

*Note: Per group of students refers to 10 students’ number. One science teacher  / group

3. Specific Objectives and Contents
				Part I: Theory
	Specific Objectives
	Contents

	· Explain ideal and non -ideal liquid mixture.
· Explain fractional and steam distillation.
· Explain solubility of miscible liquid.
· Describe maximum and minimum solution temperature.
· State and explain Henry’s law.
· Describe the application of Nernst distribution law.
· Explain the principles of solvent extraction.
	Unit: I  Liquid Mixture                                   (6)
1.1 Ideal and non- ideal liquid mixture
1.2 Distillation of binary liquid
1.2.1 Fractional distillation
1.2.2 Steam distillation
1.2.3 Solubility of miscible liquid
1.2.4 Maximum and minimum solution temperature
1.3 Henry’s  Law
1.4 Limitation of Henry’s  Law
1.5 Nernst Distribution Law
1.6 Limitation of Nernst Distribution Law
1.7 Application of Nernst Distribution Law
1.8 Principles of Solvent extraction

	·  Explain photochemical reactions.
· Differentiate between Photochemical and thermochemical reaction.
· Explain absorption of light.
· Determine absorption of light by photoelectric cell, Thermopile and Chemical Actinometer.
· Derive Lamberts’ Beer’s law.
· Explain Grothus drapler law.
· Explain Stark-Einstein Law of photochemical equivalence.
· Explain the causes of low quantum yield and high quantum yield.
· Explain phosphorescence, Chemical luminescence, fluorescence and thermoluminescence.
· Explain photochemical kinetics, Gas reactions and photosensitized reaction.
· Explain photochemical equilibirium.

	Unit: II  Photochemistry                                (8)
2.1Photochemical and Thermo chemical reactions
2.2 Absorption of light
2.3 Determination of absorption of light by 
       Photoelectric cell, Thermopile and Chemical     
       Actinometer
2.4 Lamberts’ Beer’s Law
2.5 Law of Photochemistry
      2.5.1 Grothus –Drapler Law
      2.5.2 Stark –Einstein Law of Photochemical 
               Equivalence
2.6 Quantum yield ,low quantum yield and High 
       quantum yield
2.7 Causes  of low and high quantum yield
2.8. Photophysical processes
       2.8.1 Phosphorescence
       2.8.2 Fluorescence
       2.8.3 Chemiluminescence
2.9 Thermoluminescence
2.10 Photochemical Kinetics
2.11 Photochemical gas reaction
2.12 Photosensitized reaction
2.13 Photochemical equilibrium

	· Explain consecutive, parallel and opposing reaction.
· Explain the effect of temperature on reaction rate.
· Explain the collision theory of unimolecular and bimolecular theory.
· Explain chain reaction.
· Explain the theory of absolute reaction rate.
· Solve related numerical
	Unit: 3 Chemical Kinetics                              (8)
3.1 consecutive reaction
3.2 Parallel reaction
3.3 Opposing reaction
3.4 Effect of temperature on reaction rate
3.6 Collision theory of unimolecular and 
      bimolecular reaction
3.7 Chain reaction
3.8 Theory of absolute reaction rate

	· State and explain second law of thermodynamics
· Explain Carnot cycle.
· Describe thermodynamics efficiency
· Define entropy and explain entropy change in isothermal expansion of an ideal gas
· Explain entropy change in reversible and irreversible process.
	Unit : 4 Thermodynamics                              (5)
4.1 Second law of thermodynamics
4.2 Carnot cycle 
4. 3 Thermodynamic efficiency
4.4 Entropy
4.5 Entropy change in isothermal expansion of an  ideal gas
4.6 Entropy change in reversible and irreversible process

	· Explain Debye -Huckel theory of inter- ionic attraction.
· Explain Debye Huckel theory of activity coefficient.
· Explain the limitation of Debye -Huckel law.
· Explain conductometric titration involving neutralization and precipitation titration.
·  Describe the application of conductometric  titration
· Explain the advantages of conductometric titration.
· Solve the related numerical problems.
	Unit: 5  Electrolytic conductance                   (5)
 5.1 Debye -Huckel theory of inter- ionic attraction
 5.2 Debye -Huckel theory of activity coefficient
5.3 Limitation of Debye-Huckel  law
5.4 Conductometric titration involving 
      neutralization and precipitation reaction
5.5 Application of conductometric titration
5.6 Advantage of conductometric titration



Part II Practical
	Specific Objectives
	Contents

	· Determine the activation energy of acid catalyzed hydrolysis of Methyl acetate
· Find out the kinetics of oxidation of alcohol by acidified K2Cr2 O 7
· To Study the hydrolysis of ethyl acetate with sodium hydroxide

	Chemical Kinetics                                                     (15)
· Determining the activation energy
· Finding out kinetic of reaction (oxidation)
· Hydrolysis of ethyl acetate

	· Conduct acid base titration Conductometrically
· Determine the equivalent Conductance at infinite dilution of strong and weak electrolyte
· Verify Ostwald dilution law by conductance measurement.
· Find out the reaction between K2S2O8 and KI by titrimetric method.
	Electrolytic Conduction (21)
· Conductometric titration of acid and base.
· Determination of equivalent conductance.
· Verification of Ostwald dilution law.
· Study the reaction between K2S2O8 and KI by titrimetric method.


	To verify Lambert’s  -Beers’ law
	Photochemistry                                               (6)
· Verification of Lambert’s –Beers’ law

	Determine partition coefficient of iodine between water and benzene

	Partition Coefficient (6)
· Determination of partition coefficient of iodine between organic and inorganic substance



Note: The figures within the parenthesis indicate the approximate teaching hours related to respective unit

4.0 Instructional techniques
The instructional techniques for this course are divided in to two groups .The first group consist of the general instructional techniques applicable to most of the units .The second group consist of specific instructional techniques applicable to specific units.

4.1 General instructional techniques:
	Lecture Method                                                                     Discussion method
	Demonstration method and power point presentation          Project method
	Collaborative method                                                           Individual laboratory work

4.2 Specific Instructional Techniques/Activities
· All units requires lecture, discussion. Power point presentation, project and  collaborative methods of instruction
· Chemical kinetics, photochemistry, electrolytic conductance and liquid mixture require individual practical activities.


5. Evaluation(Internal Assessment and  External assessment ):

	
Nature of course
	Internal Assessment
	Semester Examination
	Total Marks

	Theory
	40%
	60%
	100%

	Theory cum Practical 
	40% ( 60% T + 40% P) 
	60% ( 60% T + 40% P)
	100%


Note: Students must pass separately in internal assessment, External practical exam / viva and or semester examination.

6. Recommended Books and References
Recommended Text books for Theory
 Bahl,B.S.(2008).Essential of physical chemistry, New Delhi: S Chand & Co.(For all units)
 Engel,T. & Reid, P. (2013), Pearson 
 Maron, S.H & Prutton,C.F.(1972)Principles of physical chemistry(fourth edition):New Delhi     Oxford and IBH Co. pvt. Ltd. (For all units)
		           
Reference Books
Glasstone,S. & Lewis,D.Elements of physicl chemistry.Mc Millan and Co.Ltd.
Gurtu,J.N. & Gurtu,A.(2006).Advance physical chemistry. Meerut: Pragati  Prakashan
Kapoor (1992). Textbook of Physical chemistry.Mc Millan India Ltd.
Madan,R.L. & Tuli,G.D.(2001) Physical chemistry. New Delhi: S Chand and Co. Ltd.
Nagig,S. & Anand,S.C.A.(1991). Text book of physical chemistry. Wiley Eastern Ltd.
P.Atkins & J.de paula,(2010) Physical chemistry .(Ninth edition):Oxford university press.
Silbey,J.Robert,A. & Barendi,G.M.(2006).Physical Chemistry.New Delhi: Wiley India Pvt. Ltd.

Text Books for practical
Ghimire,K.N. & Bohara,K.P.(2008).University Experimental Physical Chemistry.Kathmandu:Quest Publication
Khadka,D.B.(2009).Practical Physical Chemistry.Kathmandu: Sunlight Publication
Vishwanathan,B.&Raghavan,P.S.(2005).Practical Physical Chemistry.New Delhi: Viva Books Pvt. Ltd. 
			

Course Title: Advanced Inorganic Chemistry
Course Code: Chem. Ed. 526			Nature of Course: Theoretical + Practical.
Credit hours: 3 (2 T + 1 P)			Period / Week: 2 (T) + 3 pds/day/Week/gr*(P)
Level: M.Ed. in Chemistry			Teaching hours: 80 (32 T + 48 P)
Semester: Second				Time/ periods: 60 Minutes


1. Course Description
This course is designed for the students who specialize in chemistry Education at M.Ed. level. The main aim of this course is to provide a broad and advanced knowledge in the field of inorganic chemistry. This course is divided into two parts  The first part deals with the different theoretical knowledge in the field of inorganic chemistry and basically focuses on the study of structure and properties of inorganic compounds. This course includes 6 units as Periodic classification of elements, Chemical bonding, Coordination chemistry, Organometallic compounds, Acid-base chemistry and Redox reactions. The second part is practical portion and includes lab works related to the Qualitative salt analysis, Gravimetric analysis and Preparation of Some inorganic compounds.

2. General Objectives
The general objectives of the course are as follows:
· To acquaint the students with the chemistry of elements and their compounds
· To make the students familiar with different types of chemical bonding and approaches to chemical bonding
· To use different approaches in the study of structure and reaction mechanism of coordination compounds.
· To acquaint the students  with knowledge of organometallic compounds, their preparation, properties and uses
· To familiarize with different concepts of acid and bases 
· To  enable the students to explain and compare the acid base strength of compounds
· To provide  the students with the knowledge of redox reactions 
· To Develop the practical knowledge and skills on the inorganic salt analysis and preparation of chemicals
 
*Note: Per group of students refers to 10 students’  number. One science teacher  / group


3. Specific Objectives and Contents
Part I: Theoretical Portion		Credit hour: 2
	Specific Objectives
	Contents

	· Classify the elements in  periodic table based on their electronic configuration
· Explain the characteristics of s, p, d and f block elements
· Illustrate the trends in physical and chemical properties of the Groups IA, IIIA, IVA and IVB
· Explain the Sources, Isolation and properties of Noble gases
· Describe the chemistry of xenon compounds and clathrates compounds of noble gas
· Describe the sources, isolation and properties of noble gases
· Explain the chemistry of Ti compounds 
· Explain the chemistry of Cr compounds  
 

	UNIT I: Periodic classification of the elements                      (8)
1.1 Classification of elements 
1.2 General characteristics of s, p , d and f block elements
1.3 Group discussion :
IA  (Na, K, Rb and Cs)
             IIIA (Al, Ga, In, Tl)
             VI A ( Si, Ge, Sn, Pb)
             VIB ( Ti, Zr and Hf) 
1.4 Noble gases:
Sources, Isolation and Properties of Noble gases
               Compounds of Xenon 
               Clathrates compound of noble gases
1.5 Occurrence, extraction and properties of some metals: Titanium and chromium 
1.6 Chemistry of :  Ti compounds, Cr compounds


	· Define and explain the role of Ionization energy, electron affinity and solvation energy in chemical bond formation
· Explain the lattice energy
· Calculate the lattice energy for ionic compounds by use of Born- Lande equation
· Explain the Born Haber cycle  for the formation of ionic compound
· Explain the polarizing power
· State and illustrate the Fajan’s rule for polarizability
· Describe the dipole moment and bond moments in various types of molecules
· Determine the percentage ionic character in covalent bond
· Explain the Valence bond theory for the formation of homonuclear and heteronuclear molecules
· Explain the Molecular orbital theory for the formation of homonuclear and heteronuclear molecules
· Elaborate the Pauling-Slater’s theory for orbital overlap
· Find out the limitations of Pauling-Slater’s theory
	UNIT II: Chemical Bonding                 (6)
2.1 Ionization energy, electron affinity and solvation energy 
2.2  Lattice energy 
2.3 Calculation of lattice energy ( Born-Lande Equation)
2.4 The Born Haber cycle
2.5 Polarizing power and polarizability (Fajan’s rule)
2.6 Dipole moment and bond moment
2.7 Percentage ionic character in covalent bond
2.8 VBT and MOT for the formation of homonuclear and heteronuclear diatomic molecules i.e., H2, H2+, HCl molecules etc
2.9 Pauling-Slater’s Theory

	· Explain the Werner’s theory for coordination compounds
· Describe the Effective atomic number rule of coordination compounds
· Explain Sidgwick’s Effective Atomic Number(EAN) rule
· Illustrate the application of EAN rule
· Explain the Valence bond theory for coordination compounds
· Explain the application of crystal field theory for the formation of coordination complexes
· Explain the Molecular orbital theory for the formation of coordination complexes
· Discuss Elements symmetry and Symmetry operations
· Expain the isomerism’s in the coordination compounds
· Illustrate the inner and outer orbital complexes
· Explain the nature of linkage and factors affecting the stability of complex ions and coordination compounds
	 UNIT III: Coordination Chemistry       (7)
3.1 Introduction
3.2 Werner’s theory
3.3 EAN rule
3.4 VBT, CFT (spectrochemical series) and MOT for the formation of coordination complexes
3.5 Elements Symmetry and symmetry operations
3.6 Isomerisms in the coordination compounds
3.7 Inner and outer orbital complexes
3.8 Factors affecting the stability of complex ions and coordination compounds


	· Classify the organometallic compounds based on the polarity of metal carbon bond
· Describe the general characteristics of organomettalic compounds
· Illustate the haptonomenclature of organometallic compounds
· Explain the preparation, properties and uses of organolithium and organoaluminium compounds
· Explain the preparation and uses of metal-olefin complexes
· Explain the general methods of preparation and properties of metallocenes
· Describe the specific properties of ferrocene
	UNIT IV: Organometallic Compounds (5)
4.1 Introduction
4.2 Classification based on the polarity of M-C bond
4.3 General methods of preparation and Characteristics of organometallic compounds
4.4 Haptonomenclature 
4.5 Organolithium compounds
4.6 Organoaluminium compounds 
4.7 Metal-olefin (alkene) complexes
4.8 Cyclopentadienyl complexes: metallocene
·  Preparation and general properties of     metallocene
·  Properties of ferrocene


	· Explain different concepts of acid base behaviours of compounds as Bronsted Lowry concept
· Describe the solvation system and lewis acid and base concept
· Describe the steric effects, Symbiosis and salvation effect 
· Illustrate the hard and soft acids and bases
· Explain the theoretical basis for hardness and softness of acid and base
	UNIT V: Acid base chemistry          (3)
 5.1 Acid base concepts: Bronsted –Lowry, Solvent system and Lewis acid and base
 5.2 measures of acid base strength
5.3 steric effects, Symbiosis, solvation effect
5.4  hard and soft acids and bases,
5.5  theoretical basis of hardness and softness



	· Explain electron transfer reaction and atom transfer reaction
· Illustrate electron tunnelling mechanism
· Explain complementary of two equivalent exchange
· Study electron transfer through extended bridge
· State and explain Marcus theory of redox reaction
	UNIT VI Redox Reactions             (3)
6.1 Electron transfer reaction
6.2 Atom transfer reaction
6.3 Electron tunnelling mechanism
6.4 Complementary two equivalent exchange
6.5 Electron transfer through extended bridge 
6.6 Marcus theory




   Part II     (Practical)           Credit hour: 1                
	Specific objectives
	Content

	· Detect the acidic and basic radicals present in the inorganic salt mixture by qualitative analysis
	Qualitative Analysis                   (30)
Analysis of inorganic salt mixture containing at least 6 radicals. Any five Sample mixture

	· Estimate  Iron as Iron (III) oxide
· Estimate Calcium  as Calcium Oxide 
· Estimate Cu as thiocyanate and Zn as pyrophosphate in the mixture of salt.
	Gravimetric Analysis                (12)
 Iron in iron (III) Salt
 Calcium in Calcium Salt
Cu and Zn  in the mixture of the two salts

	· Prepare some chemical compounds in the laboratory
	Inorganic Preparations             (6)	
Preparation of potassium dichromate
Preparation of Sodium thiosulphate
Preparation of Sodium nitroprusside




Note: The figures within the parenthesis indicate the approximate teaching hours related to respective unit

4. Instructional techniques
The instructional techniques for this course are divided in to two groups .The first group consist of the general instructional techniques applicable to most of the units .The second group consist of specific instructional techniques applicable to specific units.

4.1 General instructional techniques:
	Lecture Method                                                                     	      Discussion method
	Demonstration method and power point presentation          	      Project method
	Collaborative method                                                                    Individual laboratory work

4.2 Specific Instructional Techniques/Activities
· All units requires lecture, discussion. Power point presentation, project and  collaborative methods of instruction
· Chemical kinetics, photochemistry, electrolytic conductance and liquid mixture require individual practical activities.


6. Evaluation(Internal Assessment and  External assessment ):

	
Nature of course
	Internal Assessment
	Semester Examination
	Total Marks

	Theory
	40%
	60%
	100%

	Theory cum Practical 
	40% ( 60% T + 40% P) 
	60% ( 60% T + 40% P)
	100%


Note: Students must pass separately in internal assessment, External practical exam / viva and or semester examination.

 Recommended Text books for Theory
Huheey,J. E.,Keiter,E.A,Keiter,R.L.,Medhi,O.K.(2009).Inorganic Chemistry Principles  of Structure and Reactivity 4th ed., Pearson Education (UNIT II, III,IV,V)		        
Miessler,G.L.Tarr,A.D.(2011) Inorganic Chemistry 3rd ed. Pearson (UNIT I, III, IV)
Prakash,S.Tuli,G.D.Basu,S.K.&Madan,R.D. (2006).Advanced Inorganic Chemistry Vol.I New Delhi: S.Chand & Company Ltd. (UNIT I, II, V)
Prakash,S.Tuli,G.D.Basu,S.K.&Madan,R.D. (2006).Advanced Inorganic Chemistry Vol.II New Delhi: S.Chand & Company Ltd. (UNIT III, IV)

 Reference Books
Aggarwal,R.C. (1999).Modern Inorganic Chemistry.Allahabad, India: Kitab Mahal (UNIT I, III 
Chakrabarty,D.K.(2003). Inorganic Chemistry.India.New Age International (UNIT II, III, IV, V
Cotton,F.A.,Wilkinson,G.& Gaus,P.L.Basic Inorganic Chemistry 3rd ed.A-Wiley Interscience publication.  (UNIT I, II, III, V) 
Cotton,F.A.Wilkinson,G.Murillo,C.A.& Bochmann,M. Advanced Inorganic Chemistry 6th  ed. A Wiley-Interscience Publication John Wiley and Sons,Inc. (UNIT I)
Gurdeep,R.(1996) Advanced Inorganic Chemistry, Meerut, India: Goel Publishing House
Huheey,J. E.,Keiter,E.A,Keiter,R.L.,(1993).Inorganic Chemistry 4th ed.,Harper Collins College Publishers
Jordan,R.B. (1991) Reaction Mechanisms of  Inorganic and Organometallic Systems. Newyork: Oxford University Press. (UNIT III, IV, VI)
Lee, J.D. (1977), Concise Inorganic Chemistry, London: ELBS and Van Nostrand Reinhold Company Ltd. 
Liptrot,G.F.(1978),Modern Inorganic Chemistry. Mills & Boon.
Pearson,A.J.(1988). Metallo-organic Chemistry.John Wiley & Sons A- Wiley Interscience Publication. (UNIT IV)
Shriver,D.F. & Atkins, P.W. Inorganic Chemistry. Oxford University Press
Taube,H.(1970), Electron Transfer Reactions of Complex Ion in Solution. Newyork: Academic Press (UNIT VI)
Reference Books for practical
Ghimire,K.N.,Pokhrel,M.R. & Bohara,K.P.(2008), University Experimental Inorganic Chemistry, Kathmandu: Quest Publication
Gurtu,J.N.Advanced Experimental Chemistry Inorganic Vol II, New Delhi: S.Chand & Company Ltd.
Pokhrel,M.R.,Yadav,P.N.& Shrestha,S.(2009),Advanced Practical Inorganic Chemistry,Kathmandu:Kshitiz Publication
Sharma,K.K. & Sharma, D.S. (1999) An Introduction to Practical Chemistry,New Delhi: Vikas Publishing House Pvt. Ltd.
Svehla, G. (Revised by)  Vogel’s Qualitative Inorganic Analysis 7th ed. Pearson
Verma,R.M. (1991) Analytical Chemistry Theory and Practical 2nd ed.Delhi: CBS Publishers & Distributers  
Vogel, A.I. (1994) Text Book of Practical Inorganic Chemistry London: ELBS and Longman


	Course Title: Modern Science Teaching
	

	Course Code: Chem. Ed. 528 
	Credit hours: 3

	Nature of Course: Theory
	Total periods: 48

	Level: M.Ed. in Chemistry                                                                               
	Periods per week: 3

	Semester: Second 
	Time per period: 60 minutes

	
	


1. Course Description
This course is designed to develop the advanced knowledge and understanding into the realms of science education. The main aim of the course is to widen the horizon of knowledge and understanding of students with a view to make them able to identify significant problems of school science education. It deals with science education with special emphasis on constructivism, misconceptions, e-learning, instructional module, research, concept mapping, post-modern approach in science education, etc. 

2. General Objectives
The general objectives of this course are as follows
· To provide in-depth knowledge of modern pedagogies in science education.
· To develop planning skills to prepare lesson modules and activities.
· To identify different teaching/learning techniques to implement in classroom situations.
· To develop essential teaching/learning materials, activities and tools of assessments in science teaching.
3. Specific Objectives and Contents 
	Specific Objectives
	Contents

	· Elaborate the prevalent issues in school science education.
· Justify teaching science in the wider context.
· Describe the development of scientific and technological literacy.
· Explain the development of scientific literacy.
· Characterize the critical thinking of science education.
· Justify teaching for understanding of science.
· Describe the model of teaching for understanding and application.
· Identify the version of teaching science for the future.
	Unit 1. Issues and Trends in the Teaching of Science                                                     (5)
1.1 Introduction
1.2 Prevalent issues in school science education
1.3 Teaching science in the wider context
1.4 Development of scientific and technological literacy
1.5 Development of scientific literacy
1.6 Scientific temper: A theoretical framework and its dimensions
1.7 Promoting  critical thinking, Characteristics of critical thinking
1.8 Teaching for understanding in science
1.9 Models of teaching for understanding and application
1.10 A vision of teaching science for the future.

	· Define constructivism.
· Elaborate the constructivist paradigm of learning.
· Explain the contemporary perspective of learning.
· Describe different theory of cognitive development such as John Dewey, David P. Ausubel and Prof. J.S. Bruner.
· Describe the information processing theory in constructivist development.
· Describe the theoretical background of constructivism perspectives of learning.
· Explain the radical constructivism.
· Classify the constructivism theory.
· Elaborate the technology and constructivism in science education.
· Explain constructivism in teaching science.
· Describe the constructivist curriculum, textbooks, teaching methods and evaluation.
· Construct the constructivist checklist.
· Construct lesson plan by using constructivism philosophy.
· Develop constructivist teaching model in science education.
	Unit 2. Contemporary psychological perspectives on learning and constructivist view                            (10)
2.1 Introduction
2.2 Constructivism paradigm of learning
2.3 Contemporary perspectives of learning
2.4 John Dewey, David P. Ausubel, Prof. J. S. Bruner and cognitive development
2.5 Information Processing Theory in Cognitive Development
2.6 Constructivism, Theoretical background of constructivism perspectives of learning
2.7 constructivism
2.8 Types of constructivism(Social and Cultural)
2.9 Technology and constructivism
2.10 Constructivism in teaching
2.11 Constructivism in curriculum, textbooks, teaching methods and evaluation
2.12 Constructivist checklist
2.13 Sample of a lesson using constructivist philosophy
2.14 A constructivism learning and teaching model.
Note: The students will develop a learning activity in a constructivist approach and present in the class. 

	· Define concept mapping.
· Describe meta-cognition and meaningful learning.
· Clarify how pupils make concept maps.
· Explain the steps of developing concept mapping.
· Elaborate the purpose and uses of concept mapping in science education.
· Construct the lesson by using concept mapping.
· Develop the models of concept mapping in science education.
· Describe the implication of concept mapping in science education.
	Unit 3. Understanding Science Knowledge through Concept Mapping                     (5)
3.1 Introduction
3.2 Meta-cognition and meaningful learning
3.3 How pupils make concept maps? 
3.4 Steps of developing concept mapping
3.5 Purpose and uses of concept mapping
3.5 Develop a lesson using concept mapping
3.6Models of concept mapping
4.7 Implication of concept mapping in science education

	· Define weaving and e-learning.
· Describe the principles of e-learning.
· Explain the goals and importance of e-learning.
· Elaborate the information, communication and technology.
· Describe the basic principles of using ICT.
· Explain the basic philosophy of ICT.
· Explore the new source of information.
· Describe the role and implications of multimedia and e-learning in science education.
	Unit 4:  Weaving e-learning into the Science Classroom                                                 (5)
3.1 Introduction
3.2 Principles of e-learning
3.3 Goals and importance of e-learning
3.4 Information, communication and technology
3.5 Basic principles of using ICT
3.6 Basic philosophy of ICT
3.7 New source of information
3.8 Role and implication of multimedia and e-learning in science education.

	· Define interactive and inquiry teaching in science education.
· Explain the structure and organization of knowledge.
· Elaborate the cognitive psychology of learning.
· Explore teacher enthusiasm.
· Evaluate the pre & post-instructional task.
· Explain thinking skills and processes.
· Analyze the instructional effects of inquiry teaching.
· Explain the syntax of inquiry teaching.
· Formulate and conduct the pre-instructional task and lesson.
· Formulate post-instructional task.
	Unit 5. Interactive and Inquiry Teaching in Science Education                                      (5)
5.1 Introduction
5.2 Structure and organization of knowledge
5.3 Cognitive psychology of learning
5.4 Teacher enthusiasm
5.5 Pre- & post-instructional tasks
5.6 Inquiry teaching
5.7 Thinking skills and processes
5.8 Instructional effects of inquiry teaching
5.9 Syntax of inquiry teaching
5.10 Pre-instructional task, conducting lesson
5.11 Post-instructional task

	· Define individualized instruction.
· Differentiate the individualized and group instruction.
· Describe the approaches of individualized instruction.
· Explain the method for preparing individualized instruction.
· Define programmed learning.
· Describe the linear and branched programming.
· Differentiate between linear and branched programming.
· Define instructional modules.
· Explain the essential features of modules.
· Describe the components of modules.
· Develop the modules in Physics, Chemistry and Biology portion.
· Describe the limitation of instructional modules.
· Elaborate the professional development programme for science teacher.
· Explain unique features of taching learning environment in PACE and AASE programmes.
	Unit 6. Programmed Learning and Instructional Modules in Science Education                               (10)
5.1 Introduction
5.2 Individualized instruction
5.2.1 Individualized verses group instruction
5.2.2 Approaches of individualized instruction
5.2.3 Method for preparing individualized instruction
5.3Programmed learning
· Linear and branched programming
5.4  Instructional modules
5.1.1 Essential features of modules
5.1.2 Components of modules
5.1.3 Developing a module
5.1.4 Limitation of instructional modules
5.2 Professional development programme for science teacher
5.3 Unique features of teaching learning environment in PACE and AASE programmes

	· Elaborate the main features of co-operative learning.
· Describe the procedure for using co-operative learning methods in teaching science.
· Explain Heuristic method in teaching science.
· Apply the collaborative learning in Science education.
· Explain the sensitivity training method in Science education.
· Describe the simulation teaching method in Science education.
· Discuss programs for the forgotten silent majority in Science education.
· Explain about the Science Olympia.
· Justify Science education for all.
	Unit 7. Teaching Learning and Methods    (8)
7.1 Introduction
7.2 Co-operative learning
4.1 Heuristic method
4.2 Collaborative learning
4.3 Sensitivity training method
4.4 Simulation teaching method
4.5 Programs for the forgotten silent majority
4.6 Science Olympia
4.7 Science education for all



Note: The figures in the parenthesis indicate the appropriate teaching hours for the respective units.

4. Instructional Techniques
Discussion (Discussion among peers, discussion with teachers and with the experts)
Demonstration method and power point presentation
Inquiry method
Project method
Cooperative and collaborative methods
Paper writing and presentation in the classrooms
Home assignments and class participation
Internet (web) surfing
Report writing and presentation
Team teaching and feedback session


5. 	Evaluation Schemes (Internal and External assessment)

	Nature of the Course
	Internal assessment
	External/ Semester Examination
	Total marks

	Theory
	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  40%
Internal evaluation will be conducted by course teacher based on following activities:
1) Attendance							5 points
2) Participation in learning activities				5 points
3) First assignment							10 points
4) Second assignment						10 points
5) Third assignment/ Exam						10 points
	Total                                                                                                40  points




b. External Evaluation (Final Examination)……………………………  60%  
	
Examination Division, office of the Dean, Faculty of Education will conduct final examination at the end of semester. 
1) Objective type question (Multiple choice 10questionsx1mark)  10 marks
2) Short answer questions  (6 questions x 5 marks)                         30 marks
3) Long answer questions (2 questions x 10 marks)                        20 marks

	Total                                                                                             60 marks                                                                                                                                                                                                                                                                                                   


	
6. Nature of the Question and marks allocated for Semester Examination:
	Paper
	Nature of the Question
	Total

	Full Paper 60%
	Objective
	Short Answer
	Long Answer
	60

	
	10Q x 1 mark = 10
	6Q x 5 marks = 30
	2Q x 10 marks = 20
	


Note: All questions are compulsory.

7. Recommended Books

Agrawal J.C.  (2005): "Essential of educational technology, Teaching learning innovation in education", Vikas Publishing House Pvt. Ltd.
Anderson, R.C., Spiro, R., and Montague, W. (eds.), (1977): "Schooling and the acquisition of knowledge", HIllsdale, N.J., Erlbaum.
Anyon, J. (1980): "Social class and the hidden curriculum of work", Journal of education, 162, 67-69.
Argyris, C., Putnam, R., and Smith, D.M. (1985): "Action Science", San Francisco: Josey-Bass.
Armstrong Robert J. and friends (1998): "The development and evaluation of behavioural objectives", Charles & Johns Worthington.
Bhatnagar, S.S. (2004): “Teaching of Science”, Third Edition, Surya Publication, Meerut, India.
Bloom, B.S., Hastings, T.J., and Madaus, G.F. (1971): "Handbook on formative and summative evaluation of student learning", New York: McGraw-HIll.
Brophy, J.E. (1980): "Recent research on teaching", East Lansing, Mich.: Institute for research on teaching, Michigan State University.
Gagne, R.M., and White, R. (1978): "Memory structures and learning outcomes", Review of Educational Research, 48 (2), 187-222.
Leinhardt, G., and Greeno, J. (1986): "The cognitive skill of teaching", Journal of Educational Psychology, 78, 75-95.
Lyman, F., Davie, A.R., and Eley, G. (1984): "Action research by student teachers and beginning teachers: An approach to developing problem solving in the classroom", College Park, Md.: University of Maryland.
Pandit, Chida Nanda (2070): "Modern Science Teaching", Bidur Prakashan, Kathmandu, Nepal.
R.I., Arends (1994): “Learning to Teach”, Third Edition, McGraw-Hill. U.S.A.
Radha, Mohan (2010): "Innovative Science Teaching", Prentice-Hall of India Pvt. Ltd., New Delhi.
Richard. I. Arends (2007): "Learning to Teach", McGraw Hill, Inc. New York, U.S.A.



























	Course Title: Food Chemistry
	

	Course No.: Chem. Ed. 529
	Nature of Course: Theory+ Practical

	Credit hours: 3 (2T+1P)                                
	Period/ week: 2 (T) + 3pds/day /week/gr (P)

	Level: M.Ed. in Chemistry Education
	Teaching hours: 80 (32T+48P)

	Semester: II
	



1. Course Description
This course is designed to acquaint the students with the knowledge and skills of “Food chemistry”.  It is divided into two parts: Theory and Practical.  The main aim of the course is to widen the horizon of knowledge and understanding of students with a view to make them able to identify significant problems and their solution of food chemistry. It deals with food chemistry with special emphasis on food and nutrition, functional components of foods, browning in foods, food additives, minerals in foods and human nutrition.

 2.	 General Objectives
The objectives of this course are as follows
· To provide in-depth knowledge of food chemistry.
· To acquaint the students with in-depth knowledge of food and nutrition, functional components of foods, browning in foods, food additives, minerals in foods and human nutrition. 
· To assist the students  to know about importance of minerals in food and their role in body mechanism. 
· To acquaint the students with the knowledge of food additives, minerals in foods and human nutrition. 
· To develop practical knowledge on food chemistry through laboratory experiments and activities.

4. Specific Objectives, Contents and Activities

                                                                 Part I: Theory 

	Specific Objectives
	Contents
	Hrs
(32) 

	· Explain the types of food and selection.
· Elaborate the meaning of moisture in foods and the techniques of prevention.
· Describe the role of water activity in foods.
· Elaborate the concept of method of determination of moisture and water activity in food
· Illustrate the role of macro and micro minerals in food.
· Adopt the habit of safe food practices to gain good health.
· Explain the causes, types, effects and prevention from food poisoning. 
	Unit 1: Food and Nutrition 
1.1 Food selection and purchases (perishable, semi-perishable and non- perishable foods)
1.2 Moisture-types, water activity, methods of determination
1.3 Minerals-macro and micro minerals
1.4 Food poisoning and safe food practices
1.5 Storage of foods



 
	5

	· Explain the concept of phytochemical and antioxidents in food.
· Describe crude fiber and pectic substances in food.
· Illustrate the role of crude fiber and pectic substance in food in human health.
· Explain the types and function of natural pigments in food items.
· Appraise critically the role of essential oils and oleoresin in human health.
	Unit 2: Functional components of foods
2.1  Phytochemicals and antioxidants
2.2  Crude fiber
2.3  Pectic substance
2.4  Natural pigments
2.5  Essential oil and oleoresin
	5

	· Explain the enzymatic and non enzymatic food browning.
· Explore the effects of food browning mechanism.
· Describe the effects of food browning.
· Analyze the prevention of browning of foods.
	Unit 3:  Browning of Foods
4.1 Introduction
4.2 Enzymatic and non-enzymatic
4.3 Browning, mechanism
4.4 Effects of browning on quality of foods and prevention of browning

	4

	· Explain the advantages and disadvantages of food preservatives.
· Discuss the types and effects of coloring agents in food.
· Appraise critically the role of sweetening agents in food.
· Illustrate the meaning, types and the role of falvouring agents in food.
· Describe emulsifying agents and their role in food items.
	Unit 4: Food additives
1.1 Food preservatives
1.2 Coloring agents
1.3 Sweetening agents
1.4 Flavoring agents and flavour enhancers
1.5 Emulsifying agents
 
	4

	· Discuss the concept, types and importance of minerals in the human body.
· Explain the biochemical functions of food minerals.
· Elucidate the methods of determination of minerals.
· Illustrate the functions of calcium, copper, iron, phosphorous and arsenic in the body.
· Interpret the level of water balance in human body.
	Unit 5:  Minerals in Foods
5.4 Introduction and importance of minerals
5.5 Biochemical functions of food minerals
5.6 Function of calcium, phosphorous, iron, copper and arsenic
5.7 Water balance in the body
 
	4

	
· Explain the role of macronutrients and energy value in food stuffs.
· Interpret the role of major and minor elements in food.
· Define glycemic index in common food.
· Discuss the role of balanced diet for infants, children, lactating mother, pregnant woman, old age people.
· Classify the role of food as probiotics, prebiotics and neutraceurics.
· Explain electrolytic balance in the body.
· Identify the nutritional deficiency diseases and method of prevention.
· Draw food pyramids.
· Critically examine food toxicity and food adulteration in Nepalese context.
· Examine the methods of food adulteration and their effects in human health.

	Unit 6: Human Nutrition 
6.1 Energy value and role of macronutrients
6.2 Role of major and minor elements
6.3 Nutritive value of common foods and glycemic index
6.4 Balanced diet for different age groups and physiological conditions
6.5 Functional foods-probiotics, prebiotics, neutraceutical foods
6.6 Water, electrolyte and acid-base balance
6.7 Nutrition related disorders-PEM, cancer, CVD, diabetes, degenerative diseases, etc.
6.8 General introduction of nutritional assessment
6.9 Food pyramids
6.10 Food toxicity and safety
Adulteration in foods 
	10






	
 Part II: Practical Activities        		
	Specific Objectives
	Contents
	Teaching hours (48)

	· Explain the laboratory safety rules in a laboratory.
· Describe the laboratory operating procedures in the laboratory.
	Laboratory safety and laboratory operating procedure.
	3 periods

	· Determine the moisture in food by oven drying method.
· Determine the moisture in food by distillation method. 
· Estimate the moisture in food by Karl Fisher reagent method. 
	 Determination of moisture by:
· Oven drying method 
· Distillation method
· Karl Fisher reagent method
	12  periods



	· Determine the acidity and PH of given food samples by qualitative   analysis.
	 Determination of acidity and PH of food samples.
	 6 periods

	· Estimate the ash and minerals matter in food items.
	Determination of the ash and minerals matter in food items:
· Total ash, acid soluble and insoluble ash, alkalinity of ash, calcium, phosphorous, iron, copper and arsenic. 
	9 periods




	· Estimate the crude fibers in samples of food items.
	Estimation of crude fibers in the given samples of food items.
	6  periods

	· Determine the acid value in the given sample of food.
· Determine the refractive index in the given sample of food.
	· Acid value of fat/oil
· Refractive index of oil
	 6  periods

	· Estimate the amount of vitamin C present in food stuffs.
	Estimation of vitamin C 
	6  Periods



5.  Instructional Techniques
· Lecture method
· Discussion (Discussion among peers, discussion with teachers and with the experts)
· Demonstration method and power point presentation
· Inquiry method
· Project method
· Cooperative and collaborative methods
· Paper writing and presentation in the classrooms
· Home assignments and class participation
· Internet (web) surfing
· Report writing and presentation
· Team teaching and feedback session
· Individual laboratory work
· Group activities
· Field work

5. Evaluation Schemes (Internal and External assessment)

	Nature of the Course
	Internal assessment
	External/ 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. Internal Evaluation
a. Theory + Practical: 40%
Internal evaluation will be conducted by course teacher based on following activities:
· Attendance							5 points
· Participation in learning activities				5 points
· First assignment ( Home Assignment)				10 points
· Second assignment exam (Term exam)				10 points
· Third Practical Exam / Project Work with Presentation		10 points
	
Total                                                                                                 40  points




5.2. Theory: External Examination (Full Marks - 40)  
	b. Examination Division, Office of the Dean, Faculty of Education will conduct final examination at the end of the semester. 


Nature of the Question and marks allocated for Theory External Examination:
	Paper
	Nature of the Question
	Total

	Full Paper 40%
	Objective
	Subjective
	

	
	10 Q x 1 mark = 10
	6 Q x 5 marks = 30
	40


Note: All questions are compulsory.

b. Practical External Examination (Full Marks – 20)
1. Laboratory Examination								15
2. Construction of teaching learning resources using computer skills/models and charts construction/ collection of materials/ project work report/record book		5
Note:The marking system will be changed to CGPA system as per the rule and regulation of the Academic council, T. U.      
                                                                                                                                                                                                           

Recommended Books for Theory
1. J.  L. Jain (1992). Fundamentals of Biochemistry. S. Chand and Company, New Delhi. (for all units)
2. John Demann (2011). Principles of food Chemistry. (for all units)
3. Potter, N. P. (1987). Food Science, 3rd edn.CBS Publishers and Distributers, India. (for all units)
4. P. Mullick (2006).  Textbook of home science.  Kalyani Publishers, India.  2nd         edition. (For units)  (640 – M912T)
5. S. R. Mudambi and M. V. Rajagopal (2007).  Fundamentals of foods, nutrition and diet therapy. New Age International Publications, New Delhi-5th edition. (641.3 m883f) (For unit 1)
6. M.  Swaminathan (2005). Food and Nutrition, vol. 1 and II.

 Recommended Books for Practical

1. J. B. K.C.et. al., (2004). Experiment in basic biochemistry and industrial microbiology.  Phulchouki Enterprise Publication, Kathmandu.                                                                                                                                          
2. S. Sahay (2006). Quantitative chemical analysis. S. Chand and Company, New Delhi. 
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