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	1. Purify, identify and recover organic or biological compounds using the techniques of column  or thin layer chromatography 


	Students are asked to extract and separate a mixture of acetaminophen, aspirin, and ibuprofen by thin layer chromatography (TLC), and relate this separation technique to gas chromatography (GC).
70%of the students should correctly partition the mixture of the compounds and separate them on a TLC plate. Also the students should correctly compare the separation of the compounds on TLC with separation on a gas chromatography.

	 25% of students easily extracted the mixture, performed the TLC separation and correlated the process to gas GC. 60% of students extracted the mixture, performed the TLC, but had problem relating the process to GC. 15% had problem running TLC or to correlate the process to gas GC 

	More attention should be given to
 instructions on chromatographic
 separation of compounds and 
explaining the relationship among
 the various chromatographic
 methods, i.e. GC, HPLC TLC
and column chromatography.
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	2. Perform given synthesis as assigned from the laboratory manual.


	Students are asked to synthesize benzoic acid as described in the laboratory manual, including purification processes, and accurately determine the melting point of the purified product.

80%of the students should synthesize purified benzoic acid to get above 50% yield, 70% of students should get over 70% yield of purified product and assign correct NMR spectral characteristics. 
	70% of the students synthesized and purified the product in good yield, over 70% and correctly assigned the pertinent NMR spectral peaks; 30% of students synthesized benzoic acid , but had a yield of <60%.
	Students should be given more
pre-lab demonstrations on the set

 up and use of reflux condensers, and

a demonstrations should be done

before the beginning of the
laboratory session.

	2
	3.  Gain a working knowledge of spectra as used to identify organic compounds.

 
	Students are taught the use of IR, NMR, MS, UV/VIS spectroscopy to elucidate molecular structure. Then they are given a set of IR, proton and C-13 NMR and asked to assign the molecular structure to the compound based on functional groups present in the spectra and the fragmentation pattern of mass spectrogram.
60%of the students should correctly interpret functional groups in the IR and C-13 NMR to give a reasonable structure which may be incorrect; 70% of students should interpret the spectra and assign the correct structure to the spectra.
	Students were given IR, MS, proton and C-13 NMR to interpret and assign molecular structure. 80% of the students correctly assigned and presented structure of the compound using information from the 4 spectra. 20% tried, but did not have correct structure.
	The students should be given

more spectral interpretation of
problems to practice on and

then tested more often on this topic.
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	4. Demonstrate knowledge of the structure and properties of aromatic compounds, the various carbonyl functional groups, amines and phenols.


	Students are to identify some compounds based on the specific reactions of the functional groups present. Students are give 3 sets of unknowns comprised of an alkene and an aromatic compound; an alcohol and a ketone; amines and carboxylic acids. They are asked to correctly identify each compound based on the chemical reactions of the functional group present. 

60% of the students should correctly identify 2 of the 3 sets and 70% should correctly identify all the functional groups present in the given sets of compounds. 
	40% of students identified the compounds based on reactions of the functional groups; 25% of students identified alkene from aromatic compound, alcohol from ketone; 35% of students were only able to identify alkene from aromatic compound.
	Identify the weaker students and
tutor them on functional group

chemistry.
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	5. Demonstrate knowledge of ethers, hemiacetals, acetals, esters, carbohydrates, glycosides, and peptides.


	Students are asked to describe reactions of:  alcohols to form ethers, aldehydes and ketone to form hemiacetals and acetals; differentiate between acetals and glycosides; amides and peptides; to present structures of esters, ethers, hemiacetals, acetals, glucopyranose and fructofuranose.
60% of the students should correctly describe 4 of the 6 questions and 70% should correctly describe all the questions.
	50% of students knew and gave structures of all the compounds; 30% could not give structure of Haworth structure of carbohydrates; 20% could not explain the  glycosides or peptides 
	Students should be assigned to do

more problems involving

translating chemical names to

molecular structures and vice
versa.
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	6.  Demonstrate further observational skills while performing laboratory experiments


	Students are asked to explain progress of a reaction with the aid of pH papers, evolution of gas and explain use of distillation apparatus. 

60% of the students should correctly use pH papers to describe progress of react 70% should correctly describe all the observations.
	100% of students successfully followed progress of reaction with pH paper and identified evolution of gas in a reaction; 60% of students could not correctly set up a reflux condenser.
	This area of chemical education
should be encouraged and

emphasized during lectures and

 laboratory sessions.


