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	Student Learning Outcome (SLO)
	· Demonstrate knowledge and understanding of the classification, of carbohydrates- monosaccharide, oligosaccharides and polysaccharides (structural and storage).
· Demonstrate knowledge and understanding of the structure of monosaccharides.
· Demonstrate knowledge and understanding of properties of monosaccharides. 

· Demonstrate knowledge and understanding  of functions of monosaccharides 

	How this SLO fits within the context of the paper
	The understanding of monosaccharides is important to study carbohydrates which are important plant biomolecules. 

	Prerequisite knowledge of students
	· Basic concepts of the carbohydrates present in plants 

· An understanding of chemical structures and bonding
· Computer skills to be able to access the internet 

· An understanding of designing and conducting experiments

	List of learning materials needed to deliver the lesson
	1. Principles of Biochemistry, A.L. Lehninger, D.L. Nelson and M.M. Cox, Worth Publishers Inc., USA.
2. Harper’s Biochemistry. R.R Murray, D.K.  Grammer, P.A. Mayes & V.W. Rodwell, Prentice Hall, New York
3. General Biochemistry, J.H. Weil,  Wiley Eastern Limited New Age
4. Biochemistry by L. Stryer, WH Freeman & Co., New York, USA.
5. Principles of Biochemistry by G. Zubay, Addison Wesley Publishing Co.

6. Biochemistry and Molecular Biology of Plants, Buchanan, B.B, W. Gruissem and R.L Jones  ASPB, Maryland

7. Lehninger Principles of Biochemistry, D.L. Nelson and M.M. Cox,      MacMillan Worth Publisher, USA, UK.
8. Go to: http://4e.plantphys.net/article.php?ch=t&id=32         

	Step by step description of how the lesson would be delivered
	1. Ask students to list carbohydrates and their uses known to them
2. Classify the different types of carbohydrates present in plants

3. Explain and enumerate the different types of monosaccharide

4. Draw and  explain the basic structure of a monosaccharide

5. Ask them to draw structure of a monosaccharide by citing the basic differences in structure

6. Explain the properties and functions of monosaccharides
7. Enumerate the biochemical test to identify the different types of monosaccharides

8. Discuss quantitative determination of sugars in plant samples

9. Homework: 

· Students should draw chemical structure of the  important monosaccharides

· Students should classify the monosaccharides according to their functional groups



	Estimated amount of time to deliver the lesson
	Class room: 1hr X3 lectures

Laboratory: 2hr X 2 classes 


	Assessment Rubric for Lesson 2

	Criteria
	Total

Marks
	Proficiency levels

	
	
	Not proficient
	Proficient
	Exemplary

	Theory (Total Marks: 100)

	Demonstration of theoretical knowledge and understanding of Monosaccharides
	100
	0-30 marks

Answers less than 3 questions correctly
	30-70 marks

Answers 3 to 7 questions correctly
	70-100 marks

Answers 7-10 questions correctly

	Practical ( 100 Marks)

	Experimental designing to identify and quantify sugars/monosaccharides
	15
	0-5 marks  

More than 2 mistakes in experimental design
	6-10 marks 

1-2 mistakes in experimental design


	11-15 marks

No mistake in experimental design



	Listing and arranging material required for conduct of experiment
	10
	1-3 marks 

Unable to list all requirements. 
	4-6 marks 

Able to list all  requirements but unable to arrange for all
	7-10 marks

Able to list and arrange for all

	Handling of equipment 


	10
	1-3 marks

 Improper handling
	4-6 marks 

Able to handle apparatus but not with precision
	7-10 marks 

Able to set up apparatus with precision as per requirement

	Handling of biological material
	10
	1-3 marks 

Improper handling
	4-6 marks 

Able to handle biological material with care, not precision
	7-10 marks 

Able to handle biological material with care and precision

	Actual Conduct of Experiment
	15
	1-5 marks  

 Able to identify only 2 Samples. Unable to quantify the sugar. 
	6-10 marks 

Able to identify 2 Samples correctly. Could Quantify only 1 sugars correctly

	11-15 marks

Able to identify and quantify correctly all  samples

	Presentation of results
	10
	1-3 marks  

Written descriptions. No tables and graphs
	4-6 marks  

Only observation tables and description
	7-10 marks  

Description  of data with tables and graph



	Statistical analysis of results
	10
	1-3 marks  

No statistical analysis


	4-6 marks 

 Minimum (Primary) statistical analysis
	7-10 marks  

Appropriate complex statistical analysis

	Interpretation and Discussion of Results
	10
	1-3 marks  

Incorrect interpretation. 


	4-6 marks  

Correct interpretation based on  2  supporting evidences from other related studies


	7-10 marks  

Correct interpretation based on  statistical analysis with more than 2 supporting evidences from other related studies

	Identification of sources of error and need for further investigation
	10
	1-3 marks  

No sources of error identified and no suggestions for further investigations
	4-6 marks  

Sources of error identified but no suggestions for further investigation


	7-10 marks  

Sources of error identified with suggestions for further investigations 
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