Assessment of Student Learning Outcomes for Biology 76, Spring 2008

Two SLOs were assessed for the Biology 76 course in the Spring of 2008.  For each SLO, a collection of exam questions were used to assess student performance.  The exam questions, along with their solutions, have been included in this report for reference on pages 2—3.  In order to meet our standard of success for these SLOs, 60% of the students were to have received 70% or more of the total points possible for the exam questions addressing each SLO.

SLO #1:

Define the biological differences, and the advantages and disadvantages of using prokaryotic or eukaryotic cells in biomanufacturing.

In our assessment, 71.4% of the students earned 70% or more of the total points possible on the exam questions used to assess this SLO.  Therefore, we met the standard of success that was set for the assessment of this SLO.  

SLO #2: 

Describe the chemical makeup of macromolecules and their importance in the structure and function of the cell.

In our assessment, 85.7% of the students earned 70% or more of the total points possible on the exam questions used to assess this SLO.  Therefore, we met the standard of success that was set for the assessment of this SLO.
EXAM QUESTION USED TO ASSESS SLO #1:

1.
What are two differences and two similarities between prokaryotic and eukaryotic cells? (6 pts)

Differences: 1) Eukaryotic cells have membrane-bound organelles; prokaryotic cells do not; 2) Size difference—on average, eukaryotic cells are ~50X bigger than prokaryotic cells; 3) Multicellularity—prokaryotic cells are always unicellular, but eukaryotic cells may be unicellular or multicellular.

Similarities: Both cell types have: 1) a plasma membrane; 2) DNA as their genetic material; 3) ribosomes for protein synthesis; and 4) cytoplasm inside their cells.

2.
Describe one advantage and one disadvantage for using each of the following cell culture systems in the biomanufacturing industry: (6 pts)


a)
Bacteria, such as E. coli.



ADVANTAGE:  Inexpensive to maintain or grow; or easy to manipulate by introducing 

plasmid DNA, and lots of different protein expression systems are available 



DISADVANTAGE:  Since bacteria lack eukaryotic protein processing machinery, 

eukaryotic proteins produced in bacteria may be misfolded and lack the correct protein 

modifications; these proteins would therefore be inactive
2. (continued)

b)
Animal cells.



ADVANTAGE: Eukaryotic proteins (such as human proteins) will be correctly folded and have the proper protein modifications necessary to be biologically active.


DISADVANTAGE: Animal cell culture systems are more complicated and expensive to maintain; cells are more sensitive, harder to grow, and grow more slowly.  Also protein production is lower in animal cell cultures than bacterial cell cultures.
3.
Which of the following is TRUE about E. coli?


(Circle the correct answer)   (2 pts)


a)
They grow very slowly, doubling approximately ever 24 hours.

b)
Strains of E. coli typically used in biotechnology labs can be dangerous to work with 



because they carry toxins that can cause intestinal bleeding.


c)
Strains of E. coli typically used in biotechnology labs lack virulence factors that can cause 



illness and are safer to handle than most E. coli found in human intestines.


d)
E. coli are rarely used in biomanufacturing because they are expensive to maintain as 



large-scale cultures.
EXAM QUESTION USED TO ASSESS SLO #2:

1.
Which of the following is NOT one of the three components of a nucleotide molecule?


(Circle the correct answer)   (2 pts)


a)
a five-carbon sugar (either deoxyribose or ribose)


b)
a fatty acid


c)
a negatively charged phosphate group  


d)
a nitrogen-containing base

2.
How do DNA molecules vary from one species to another?


(Circle the correct answer)   (2 pts)


a)
The type of nitrogenous bases they contain


b)
The number of genes and non-coding regions of DNA


c)
The way nitrogenous bases pair


d)
The directionality of the strands

3.
Match each of the following cellular molecules on the left with the category to which it belongs on the right. (4 pts) 




_____
Glucose



_____
DNA


_____
an antibody


_____
estrogen

4.
Fill in the blanks in the table below, matching the monomers in the left column with the polymers that they form in the right column. (6 pts) 






Monomer



  Polymer

	Amino acid
	Protein

	Monosaccharide
	Polysaccharide

	Fatty acid
	Triglyceride

	Nucleotide
	Nucleic acid


Choose from one of the following categories of cellular molecules:





A. Nucleic acid


B. Carbohydrate


C. Lipid


D. Protein
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