LAB BIO 131:  COURSE SYLLABUS AND OUTLINE

“The beginning is the most important part of the work.”  - Plato
Course description
Biology 131L is a 1 semester credit introductory biological science laboratory for those students enrolled in biology 131 – human nutrition.  

Goals of the course:  The course is designed to fullfill the following goals:

1. To examine applications of principles and concepts in lecture.
2. To learn how to apply what was learned in lecture towards your personal life, 
3. To learn about the scientific method, 
4. To gain basic laboratory skills (e.g. using a pipette, etc.) using hands on experience,
5. To learn about the role of foods in different cultures,
6. To work collaboratively in order to accomplish a common goal, i.e., lab experiment; and
7. To learn the structure and function of organs and systems by microscopic viewing and dissection.
Objectives for Students:  At the completion of the course, the student will be able to do the following:
1. identify and describe the functions of the gastrointestinal tract of humans using the pig as a model.

2. identify organs and their functions.
3. identify and use specific biological equipment (e.g. water bath)
4. conduct a complete dietary assessment.
5. do simple mathematical equations. (e.g. convert pounds to kilograms)
6. read food labels.
7. develop an appreciation of working collaboratively in groups.
GRADING

In class assignments and homework
There will be several in class assignments (e.g. physical assessment) and homework assignments (e.g. dietary analysis).  Unexcused homework assignments turned in after the due date will be reduced by one grade (10%) for every class period late.  Please note that an excessive number of grammatical errors will result in a decrease in your overall grade.
Quizzes
Quizzes will be administered in the first 10 minutes of lab.  Quizzes will be on the previous week’s material. If you miss a lab (excused or unexcused) you will not be able to make up the quiz and you will receive a zero for that quiz.  The lowest two quizzes grade will be dropped.
BIOLOGY 131 Lab GRADES

	Date assigned
	Date due
	LAB Assignment or quiz
	Possible points
	Your points

	April 7 (Thurs)
	April 7
	 Lab:  Experiments, Good & Bad 
	10
	

	April 12 (Tues)
	April 14
	Lab:  Fetal pig dissection – gastrointestinal tract handout
	10
	

	April 14

(Thurs)
	n/a
	Quiz #1: fetal pig dissection
	5
	

	April 21 (Thurs)
	April 21
	Video:  Supersize Me & in class handout
	10 
	

	April 26  (Tues)
	April 28
	Lab:  Emulsion experiment
	10
	

	April 14 (Thurs)
	April 26
	Computerized dietary analysis
	10
	

	April 28 (Thurs)
	n/a
	Quiz #2:  Emulsions
	5
	

	TBA
	TBA
	Lab:  FOSTERS BOTANICAL FIELD TRIP
	10
	

	April 28 (Thurs)
	May 3
	Lab:  Lactase lab
	10
	

	May 3 (Tues)
	n/a
	Quiz #3:  Lactase lab
	5
	

	May 3 (Tues)
	May 5
	Lab:  Experiments w/ fruit & oxygen
	10
	

	May 5 (Thurs)
	n/a
	Quiz #4:  experiments w/ fruit & oxygen
	5
	

	May 5 (Thurs)
	May 10
	Lab:  Osmosis:  learn about the properties of osmosis (water movement)
	10


	

	May 10 (Tues)
	n/a
	Quiz #5:  osmosis
	5
	

	May 10 (Tues)
	May 12
	Lab:  Vitamin Solubility
	10
	

	May 12 (Thurs)
	n/a
	Quiz #6:  vitamin solubility
	5
	

	May 12 (Thurs)
	May 12
	Lab:  Physical assessment

	10
	

	May 19 (Thurs)
	May 19
	Lab:  Food labels 
	10
	

	May 26 (Thurs)


	May 26
	Case studies in infant and childhood nutrition
	10
	

	May 19 
	May 31 
	Group Activity:  Nutrition topic debates

	10
	

	June 2 or 7
	June 2 or 7
	Supermarket tour
	10
	

	
	
	
	150 pts

(180 pts)*
	


*Total possible points is actually 180 pts.  However, I drop the two lowest (or missed) lab activities and two lowest (or missed) quizzes. Quizzes not taken due to an excused or unexcused absence from lab will be marked as a zero
90-100%
A
135-150 pts
80-89%
B
120-134
70-79%
C
105-119
60-69%
D
90-104
<60%

F
<89
Biology Laboratory 

Rules and Regulations

Shoes must be worn at ALL times when in the lab.  Students will NOT be allowed in the laboratory without shoes.  Sandals and open-toed shoes are prohibited in the lab.

Lab coats, goggles and safety glasses must be worn when performing work in the laboratory.  This includes manipulation of chemicals (both hazardous and nonhazardous).  

Eating, drinking, smoking, etc. is not permitted in any laboratory or any area where chemicals are being used or stored.  
Wash work surfaces well before leaving the laboratory.

Clean up the work area on completion of an operation or at the end of each day.
No waste shall be disposed down the drain unless  otherwise instructed to do so.

No guests or animals will be allowed in the lab.
Long hair must be secured back and off the shoulders, as appropriate.

Ties, carves, and other loose clothing must be secured.

Wash promptly whenever a chemical has contacted your skin.

Do not smell or taste chemicals.

I have read and agree to the above biology lab rules and regulations.  I realize that failure to comply with the above rules may result in a reduction of points from my lab grade.

____________________________________

_________________

Student signature





Date

Lab:  Osmosis and diffusion

Introduction
Diffusion is the movement of particles from an area of high particle concentration to an area of low particle concentration.  Osmosis is the specific movement of water molecules from an area of low solute (e.g. sodium) concentration to an area of high solute concentration.

Diffusion and osmosis are two VERY important concepts.  If you master these concepts,  it will greatly increase your understanding of the world around you.  For example, why do cucumbers turn soft when placed in a salty solution?  How do fresh water fish keep from losing water while salt water fish keep from gaining too much water?  How do your kidneys know how much water and sodium to excrete out as urine?  Why do your hands shrivel when you soak them in the bathtub too long?  

All cells are surrounded by a membrane.  The membrane acts as a gate keeper, regulating what enters and what exists the cell.  Hence, it is a semi-permeable (or selectively permeable) membrane.  

Passive Transport

Cells are "leaky" in a sense because water can freely move in and out of the cell depending on the external and internal solute concentrations.  The free movement of water is called passive movement because it requires no energy.  Remember when we talked about water absorption in the colon?  This is accomplished by passive movement.

There are three different osmotic environments which may affect the cell.

· isotonic condition:  the cytoplasm (inside the cell) and the extracellular fluids have equal concentrations of water and dissolved molecules.  Therefore, there is the amount of water entering the cell is equal to the amount of water leaving the cell.

· hypertonic condition:  the concentration of the extracellular fluid is higher than that of the cytoplasm.  Therefore, there is more water leaving the cell.  

· hypotonic condition:  the concentration of the extracellular fluid is lower than that of the cytoplasm.  Therefore, there is more water entering the cell.

Active Transport

Unlike passive transport, active transport requires a transport protein and energy, usually in the form of ATP.  Molecules are moved AGAINST their concentration gradient.  Remember when we learned about how the small intestine absorbs molecules such as sugars, amino acids and fatty acids?  The small intestine does this by active transport.
Laboratory Exercises

A.  Celery in different osmotic environments

1.  Mark four 500 mL beakers 1, 2, 3, and 4

2.  Add to each respective beaker:


beaker 1:  tap water


beaker 2:  3% salt solution


beaker 3:  7% salt solution


beaker 4:  (keep empty)

3.  Cut four small pieces of celery (about 3 inches) and place one piece in each of the beakers.

4.  Wait 1-2 hours and record the results.  

B.  Membrane permeability in Elodea
1.  Using a forceps, remove a single leaf from the Elodea plant and place with a drop of water on a slide.  Cover with a coverslip and view under the microscope.  Draw and properly label your picture of your observations.

2.  Remove your slide and coverslip and add 2-3 drops of 3% salt solution on the Elodea leaf.  Replace the coverslip and wait for 30 seconds.

3.  Place under the microscope and examine the leaf and observe as the cells plasmolyze.  

4.  Record your results.

C.  Dialysate tubing experiment  

1.  Get two 250 ml beakers and fill them both  ¾ of the way with tap water.  

2.  Get two pieces of dialysate tubing and fill it ½ way with 2% starch solution and the other with 4% starch solution.  Tie both ends with string.

3.  Label your beakers and place a tube into each beaker.

4.  Wait 1 hour and record your observations.

Lab report:

1.  The purpose of the lab.

2.  The results from the celery experiment (table form), Elodea experiment  (two drawings, properly labeled), and dialysate tubing experiment.

3.  A short summary/conclusion of the laboratory.
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