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	Institutional Learning Outcomes
	Course Intended Outcomes: Students should be able to;
	Means of Assessment and Criteria for Success
	Summary of Data Collected
	Use of Results

	2
	1. Identify chemical equipment and chemical reagents used in the laboratory.

 
	Students are asked to pick out 10 specified laboratory equipment and 10 specified laboratory reagents from a given list displayed on a laboratory bench. 
70% of the students should pick out 8 of the 10 equipment and reagents. 
	 80% of the student picked out 7 of the 10 pieces of equipment and 8 of the reagents; 10% picked out 5 equipment 8 reagents, and 10% picked out 4 of the equipment and 6 reagents. 
.
	Early in the semester, common equipment and reagents that are used in the laboratory on a regular basis will be displayed on a cart for the students to see during the laboratory session.

	2
	2. Use given laboratory equipment in a laboratory exercise


	Students were asked to set up simple distillation equipment used in the laboratory. 70% of the students should be able to set up the simple distillation equipment correctly.
	60% set up the apparatus correctly, 30% were confused between reflux and distillation set ups, while 10% needed help to begin the set up. 
	The difference between distillation and refluxing will be made clear to the students before any such laboratory exercise.

	2
	3. Perform laboratory experiments safely and correctly


	Students should be required to select the correct equipment, set up the equipment and perform the synthesis of acetyl salicylic acid given the weight of reagents needed for the complete reaction.

70% of the students should correctly set up the equipment and complete the reaction. 
	70% of students selected the correct equipment from collection of equipment and performed the experiment successfully.20% had problem selecting the equipment or setting it up. 10% were not able to isolate the product of the synthesis.
	The theory of esterification reactions will be explained to the students before the start of any reaction involving ester synthesis. Principle of vacuum filtration will be explained and demonstrated before the laboratory exercise begins.

	2
	4. Interpret laboratory results to chemical and biochemical changes


	Students should interpret result of the preparation of acetyl salicylic acid by correctly writing the equation of the reaction, calculating the theoretical, actual, and percent yield of the ester product.
70% of the students should correctly present equation of the esterification reaction, calculate the theoretical, actual and percent yield of the product.

	80% of students performed the experiment successfully with a yield of 60% or greater.20% had problem following the instructions and got less than 20% yield.
	More problems involving calculation of yield should be done in class and students should be involved in such calculation exercises.

	2
	5. Test and interpret biochemical reactions with respect to disease states


	50% of students successfully set up the assay, used the spectrophotometer, plotted the data and calculated the unknown glucose concentration, 30% needed help with the calculation, and 20% needed help to use the spectrophotometer and do the calculations.
	Theory of  use of calibration curve in spectrophotometric assays will be demonstrated and explained. Use of the instrument will be demonstrated. Then theory of glucose assay will be taught in class together with different types of assays, e.g. Benedict’s assay, Lowry protein assay; Bradford method and their modifications. The use of spectrophotometer will be taught and how to use a standard curves to calculate unknown samples will be explained. 

	2
	6. Perform non-complex chemical calculations


	Students are asked to calculate the total caloric value of a food substance given the amount of protein, carbohydrate, and fat contents of the food.
70% of the student should perform the calculation correctly and present the data in Calories vs calories.
 
	80% f the students completed the calculation and related the result to a common food like hamburger. 10% of the students did the calculation correctly but could not relate the process to real life situation, 10% of the students could not perform the calculation correctly
	More examples of calculation of the calorific value of foodstuff should be done with examples such as using the nutrition values given on bags of potato or corn chips, candy bars or canned foods.

	2
	7. Compare and contrast the role of chemistry in physiological systems


	Alkaloids are naturally occurring basic amines with physiological properties. Students will be asked to compare the physiological activity of an alkaloid such as codeine with that of a physiologically active carboxylic acid such as aspirin.
70% of the student should describe the differences 

	60% of the students differentiated the amines from the carboxylic acids based on the molecular structures given to them.
20% of the students could not explain an alkaloid and could not identify carboxylic acids, 20% of the students could not relate chemical structure to physiological function as in amines and carboxylic acids. 
	More exercises relating structure to biological function will be done with examples such as anti-inflammatory agents: ibuprofen and naproxen versus those that act in the brain such as nicotine, morphine.
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