Biotechnology

Activity/Course Code 5616/5617

Evaluate the student using the rating scale below and check the appropriate number to indicate the degree of competency.  The ratings are not intended to represent the A,B,C,D grading system.  The description associated with each of the numbers focuses on level of student performance for each of the tasks listed below.

Student Rating Scale– 3 skilled, 2 Moderately skilled, 1 Limited skilled, and no exposure 

	3
	2
	1
	N


A. Safety
	1. Light, regulate, and operate propane tanks correctly
	
	
	
	

	2. Use gloves when handling caustic or otherwise dangerous chemicals
	
	
	
	

	3. Properly measure out or dispense chemicals that may be irritating to eyes, nose or throat
	
	
	
	

	4. Maintain, understand and follow Material Safety Data Sheets (MSDS)
	
	
	
	

	5. Follow aseptic techniques
	
	
	
	

	6. Wear safety goggles and aprons at all times
	
	
	
	

	7. Recognize safety signs, i.e. flammable, biohazard, poisonous, carcinogen
	
	
	
	

	8. Use the hood when indicated in a protocol
	
	
	
	

	9. Use the portable eye wash station correctly
	
	
	
	

	10. Demonstrate how to treat a burn caused by heat or

11. chemical
	
	
	
	

	12. Clean up a chemical spill safely
	
	
	
	

	13. Demonstrate how to treat a cut caused by broken glass
	
	
	
	

	14. Know the location of the first aid kit
	
	
	
	

	15. Clean glassware and plastic ware correctly
	
	
	
	

	16. Dispose of broken glassware in the correct container
	
	
	
	

	17. Dispose of biohazards in the labeled Biohazards box
	
	
	
	

	18. Dispose of unused or extra chemicals according to the teacher's instructions
	
	
	
	

	19. Leave work areas free of clutter, chemicals and wiped clean
	
	
	
	

	20. Wash hands before leaving the lab area
	
	
	
	


B.   Chemistry

	1. Locate specific elements on the Periodic Table and provide the element's symbol, number, and atomic mass, group and period number
	
	
	
	

	2. Calculate the gram formula mass of compound using the compound's element's atomic masses
	
	
	
	

	3. Use the group number of the element to determine how many electrons are available for bonding
	
	
	
	

	4. Be able to classify an element as a metal, nonmetal, or a metalloid based on its group number and Periodic number
	
	
	
	

	5. Draw simple (electron dot) Lewis diagrams
	
	
	
	

	6. Given a line diagram of a compound students will identify single, double and triple bonds                 
	
	
	
	

	7. Determine the type of bond found in a compound by using a chart of electro negativities
	
	
	
	

	8. Understand the difference between covalent bonds, hydrogen bonds, dipole forces, Van der Waals forces and S-S bonds by comparing physical properties of substances that have these bond types
	
	
	
	

	9. Describe the function of enzymes within living systems by describing types of bonds which are being acted upon
	
	
	
	

	10. Demonstrate proper use of an electronic balance by massing glassware and chemicals
	
	
	
	

	11. Calculate the amount of chemicals necessary to make a % solution

or a Molar solution using the appropriate formulas
	
	
	
	

	12. Use volumetric flasks, pipettes, and balances correctly to make necessary lab solutions
	
	
	
	

	13. Dispose of unused chemicals or solutions following safety guidelines
	
	
	
	

	14. Check pH of buffer solutions they have properly prepared by using a pH meter
	
	
	
	

	15. Make a serial dilution of a standard solution and read the solution's absorbance or transmittance using a spectrophotometer and prepare a standard curve
	
	
	
	


C.  Biotechnology

	1. Define the following technologies:

a. Bioprocessing

b. Cell and tissue culture

c. Biosensor

d. Genetic engineering

e. Protein engineering

f. Antisense
	
	
	
	

	2. Identify the correct application type of biotechnology (Medical, Agricultural or Environmental) to solve a specific problem
	
	
	
	


D.   DNA (Deoxyribonucleic acid)
	B. Identify the five bases in DNA and RNA (ribonucleic acid)
	
	
	
	

	C. Identify the phosphoric acid moiety in DNA and RNA
	
	
	
	

	D. Construct a DNA molecule using molecular model kits


	
	
	
	

	E. Describe the bonding of the DNA chain


	
	
	
	

	F. Determine the sequence of bases in the daughter DNA strand of a DNA molecule
	
	
	
	

	G. Demonstrate correct base pairing


	
	
	
	

	H. Write a journal entry about the consequences of mistakes in DNA replication


	
	
	
	

	I. Determine the complementary MRNA sequence of a DNA molecule


	
	
	
	

	J. Define the terms promoter, enhancer, initiation factor, splicing and intron


	
	
	
	

	K. Practice DNA transcription using flashcards


	
	
	
	

	L. Use role-playing to act out the process of mRNA translation
	
	
	
	

	M. Given a sequence of amino acids in a peptide, determine the codon sequence of the corresponding, RNA, mRNA and DNA


	
	
	
	


E.  Biotechnology Techniques

	1. Compare DNA extraction procedures for E. coli, yeast and animal tissue samples
	
	
	
	

	2. Determine where specific enzymes cleave, by consulting references
	
	
	
	

	3. Use a paper and scissors technique to practice the action of restriction enzyme 
	
	
	
	

	4. Analyze sample DNA following a restriction enzyme digest, using gel electrophoresis
	
	
	
	

	5. Document the results of the gel electrophoresis
	
	
	
	

	6. Distinguish between genotype and phenotype
	
	
	
	

	7. Practice aseptic technique in preparing agar plates
	
	
	
	

	8. Define conjugation
	
	
	
	

	9. Explain how bacterial conjugation is important to people
	
	
	
	

	10. State what occurs in the first and second infections of a transduction
	
	
	
	

	11. Explain what an amber mutation is, and the possible risk/benefit to the organis
	
	
	
	

	12. Explain the biology of tumor formation
	
	
	
	

	13. Compare various cell culture techniques for plant regeneration.
	
	
	
	

	14. Describe how PCR can be used in disease diagnosis
	
	
	
	


F.  Genetics

	1. Arrange the sequence of steps in mitosis
	
	
	
	

	2. Play a game to reinforce the concept of chromosome segregation
	
	
	
	

	3. Practice offspring predication using Punnet squares
	
	
	
	

	4. Analyze the pedigree of an animal
	
	
	
	

	5. Determine the offspring of a result of selected breeding
	
	
	
	

	6. Use playing cards to illustrate genetic variation
	
	
	
	

	7. Assign the correct parents to an individual using DNA profiles
	
	
	
	

	8. Demonstrate how DNA typing can be used to exonerate or further incriminate a suspect in a criminal case
	
	
	
	

	9. Compare dominant and recessive genetic disorders
	
	
	
	

	10. Write a research paper on a genetic disease and make a short presentation to the class
	
	
	
	


G. Social Issues

	1. Analyze a current problem in science or technology by learning how to collect accurate data, assess information critically, discuss issues fairly, and draw conclusion
	
	
	
	

	2. Construct a risk-benefit analysis of a natural or man-made risk or technology
	
	
	
	

	3. Discuss pros and cons of an application of biotechnology during a classroom debate
	
	
	
	

	4. Apply the "Bioethics decision making model" to sensitive and volatile biomedical situations
	
	
	
	


H.  Careers in Biotechnology

	1. Differentiate between career opportunities in research and development, production, sales and marketing, regulatory affairs, legal affairs, public relations and management
	
	
	
	

	2. Evaluate one's own skills as a biotechnician in the areas of biology, safety, and quality control 
	
	
	
	

	3. Compare courses provided by various colleges and universities leading to an associate or bachelor degree
	
	
	
	

	4. List the employment opportunities in the biotechnology field found in the "Help Wanted" section of a newspaper
	
	
	
	


