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WHAT IS LIFE?
PART A:  “IS IT ALIVE?”
1. Class “brainstorming”:  List as many “signs of life” as possible.

2. There are 6-10 lab stations set up on the lab tables around the room.  Each station has something that you are to observe.    Use your own observations to determine whether or not the sample is living.  Record your observations in the chart below (use some of your other senses in addition to sight!), and determine whether the object is living or non-living to the best of your ability.  

3. Use the class “brainstorming” list of signs of life and describe how you used those characteristics to help determine whether or not you think your sample is living.

	STATION
	OBSERVATIONS
	LIVING/

NON-LIVING?
	WHY DO YOU THINK IT IS LIVING OR NON-LIVING? 

	1
	
	
	

	2


	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	

	7
	
	
	

	8
	
	
	

	9
	
	
	

	10
	
	
	


QUESTIONS:  (complete as homework if not done in class)

1. What criteria (characteristics, factors) did you use to determine whether something was alive?  Did you think of any criteria that were not on our original list?
2. What questions would you need to ask in order to gain more knowledge about whether any of these items are living or nonliving?

3. How might you go about answering your questions?
PART B:  PROPERTIES OF LIFE  In the table below, under the column heading “Properties of Life,” list the 7 properties of life as presented on p. 6 of your textbook.  Pick the signs of life from the class “brainstorming” list that were most valuable in determining whether an object was alive or not and list them in the column on the left.   For each sign of life, put a checkmark under the Property of Life that is most closely related to it.  One has been done for you as an example.
	SIGN OF LIFE
	PROPERTIES OF LIFE

	
	METABOLISM
	
	
	
	
	
	

	ex:  moving
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PART C:  FURTHER OBSERVATIONS:   It wasn’t so easy to determine life/nonlife, was it?  Further observation and testing is often necessary to make that determination.  Today, we will revisit the same stations you observed on the first day of school.  Below the following table is a description of further testing that can be done.  Each team will be assigned one item to prepare.  This will provide you with more information to determine whether the objects are alive and will help you relate your observations to the Properties of Life.  Please be prepared to share your findings with the rest of the class.

As you make your observations, indicate the properties of life being directly observed  by putting checkmarks in the appropriate columns in the table below. 

	PROPERTY OF LIFE


	STATIONS (OBJECTS) OBSERVED 1ST DAY OF CLASS

	
	1.
	2.
	3.
	4.
	5.
	6.
	7.

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


CORN SEEDS (Team 1)

Obtain some corn seeds that have been soaked in water so that they are easy to cut.  Using a razor blade, cut one seed through the flat surface from top to bottom.  Put the seed cut edge down into a petri dish to which you’ve added about 5 ml of the testing chemical, TTC.  If the embryo in the seed is alive, it will turn pink upon exposure to TTC because of a chemical reaction between the living tissues and the TTC.  Carefully observe the underside of the dish without turning it over.  Try not to get TTC on your skin, but if you do, what color will appear?  What if you get it on your fingernails?  Under your fingernails?

VINEGAR EELS (Team 2)

First, use a magnifying glass and observe very carefully (without jostling the jar) around the edge of the liquid at the top for any evidence of life.  Then, using an eyedropper, draw up some of the liquid from the top edge and place in a petri dish.  Put the petri dish on a dissecting scope and observe.
SWEET POTATOES (Team 3)

Try to get the sweet potato to sprout.  You can suspend the sweet potato into a glass of water by inserting toothpicks around the middle of the potato and resting the toothpicks on the edge of the glass.  Be sure the bottom of the potato is submerged in the water.

GERANIUM PLANT  (Team 4)

Figure a way to determine if the geranium grows over time.

YEAST  (Team 5)

Place a few grains of yeast in about 5 ml of water and stir until dissolved.  Using an eyedropper,  place one drop of this yeast solution onto a microscope slide.  Add a coverslip.  Observe on low and medium power moving the slide around until you find an area with lots of little round circles.  Focus and then switch to high power and observe.

SLIME MOLD (Team 6)

Obtain a petri dish of water agar (no nutrients added).   Put a mark on the lid to identify it as yours.  Place a piece of the dried slime mold on the surface of the agar in the center of the dish.  With tweezers, place 3-4 oatmeal flakes on the agar, spaced evenly around the slime mold about halfway between the slime mold and edge of the dish.  With an eyedropper, add one drop of water to the slime mold and one drop of water to each oatmeal flake.  Close the dish and give to Mrs. S, who will keep an eye on it for you.  It would be to your advantage to come in during seminar today to check on your project.

Next class period, open the petri dish containing the slime mold and with tweezers place a piece of oatmeal near one of the yellowish veins.  Add a tiny drop of water on top of the oatmeal flake. Place the petri dish containing the slime mold on the stage of a microscope.   Use low or medium power to observe for any evidence of life.  Do NOT use high power.  

OTHERS IF TIME:

MEALWORMS (Front Table)

From the mealworm bucket, identify and lay out in order  a larva, a pupa, and an adult form of this species.    Return to bucket.

BREAD STARTER (if available)

Watch for any gas formation.  Also, dilute a small drop of starter with some water; add one drop of this mixture to a clean microscope slide, add a cover slip on top, then observe on low, medium, and high power of a microscope for any properties of life.

EGG (Front Table)

The best way to determine whether the chick embryo is alive (without breaking the egg!) is to candle it.  Turn off the lights in the room, and shine a strong light such as with a filmstrip projector, through the egg.  If the embryo is alive, you should see a dark object or blood vessels radiating through the egg.

ELODEA

Pick a fresh young leaf from the growing tip of an Elodea sprig and place in a drop of water on a microscope slide.  Add a cover slip and observe with a microscope.

WHITE POTATO

Slice an end of a  white potato off.  With a knife or razor blade, scrape some liquid from the cut edge and mix it into a drop of water on a microscope slide.   Add a cover slip on top, and observe with a microscope.

MAN ON RESPIRATOR (Food for thought)

Points to consider:

If you think he’s alive, then will “pulling the plug” be murder?

If you think he is not alive, is it OK to remove his organs for donation while his heart still beats?

If a human body requires artificial support for respiration, heartbeat, blood pressure and metabolism, at what point does it cease to be “vegetative” and become dead?

Was removing Terri Schiavo’s feeding tube the right thing to do?

What are other criteria that should be considered in determining human life or death?

PART D:  Do the worksheet “Are Viruses Alive?” in your worksheet packet.  Sec 21-1 in your text will also help you with these questions.  Staple this worksheet together with this packet.

PART E:  COMPLETE THE FOLLOWING QUESTIONS:  Answer in complete sentences on a separate sheet of notebook paper and staple to this packet before turning in. 
1.  Based on the Properties of Life from your text, your observations, and class discussion, did you change any of your original decisions about whether any of the items in the lab were alive?  Explain.

2.   What properties of life do viruses have?  What properties do they lack?  Do you think viruses are alive?  Why or why not?

3.  What if you were an astronaut and interplanetary explorer and you discovered “something” on another planet, like Mars, that reproduced by itself, grew in size, took in food, responded to you or other stimuli, but did not seem to be made of cells or possess DNA or RNA.  Would you consider it living?  Why or why not? 

4.  Is it difficult to distinguish life from non-life?  Why or why not?
5.  What is YOUR definition of life now?
PART C:  FURTHER OBSERVATIONS:   It wasn’t so easy to determine life/nonlife, was it?  Further observation and testing is often necessary to make that determination.  Today, we will revisit the same stations you observed on the first day of school.  All objects have been placed at their original stations.  Below the following table is a description of any further testing that has been done.  This will provide you with more information to determine whether the objects are alive and will help you relate your observations to the Properties of Life.  

As you read the descriptions and make your observations, indicate the properties of life being directly observed  by putting checkmarks in the appropriate columns in the table below. 

	PROPERTY OF LIFE


	STATIONS (OBJECTS) OBSERVED 1ST DAY OF CLASS

	
	1.
	2.
	3.
	4.
	5.
	6.
	7.

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


Station 1---MEALWORMS

In addition to the mealworm pupa you observed the other day, 2 other objects have been added.  What are they?  Are they different insects?  Or are they different life stages of the mealworm?  Try to identify them.

Station 2—Zea mays (corn) SEEDS

The seeds were soaked in water for 24 hours and then cut in half.  The cut edges of the seeds were placed in a testing chemical called triphenyltetrazolium chloride (TTC).   Cells that are alive produce a metabolic byproduct that chemically reacts with TTC to produce a pink substance.  Carefully observe the underside of the dish without turning it over.  Try not to get TTC on your skin, but if you do, what color will appear?  What if you get it on your fingernails?  Under your fingernails?

Station 3--- SLIME MOLD

The dried yellow slime mold material you observed the other day was placed in the center of an agar (provides moisture) plate.   In addition, several pieces of oatmeal were placed around the slime mold.  Drops of water were added to the slime mold and to each oatmeal piece.  Observe the yellow “veins” carefully on wide-field or low power---do NOT use high power (the largest objective)--it could touch the slime mold.  It’s OK to move the dish around.   Also, study the life cycle of the slime mold provided at the station.

Station 4---VINEGAR EELS

Do NOT touch or shake or move the jar in any way!  Hold the magnifying glass very close to the surface of the liquid and observe carefully.  

Station 5---SWEET POTATO or CARROT

The sweet potato or carrot has been suspended in a jar of plain water and will be observed over a period of several weeks.  Put a checkmark by the property of life this setup is testing for, even though you may not observe anything happening at this time.

Station 6---YEAST

You’ve observed yeast cells during the Kingdom Exploration lab, but were those cells alive?  Equal amounts of yeast and water have been added to two flasks.  Sugar was added to one of the flasks.  Can you figure out which one?  

Station 7---PARAMECIUM

Nothing new has been done with our Paramecium culture, but try observing using the hand lens.

OTHER OBJECTS IF TIME ALLOWS:

Station 8---EGG

The best way to determine whether the chick embryo is alive (without breaking the egg!) is to candle it.  Turn on the projector and carefully hold the egg directly in front of the light beam so that the beam shines through the egg.  If the embryo is alive, you should see a dark object or blood vessels radiating through the egg.

Station 9-- BREAD STARTER (if available)

Is there any gas in the bag?  Where did it come from?  Gas production is a sign of chemical activity (metabolism).  A drop of the material in the bag is on a microscope slide.  Observe carefully on high power.  Look for areas that aren’t too crowded.

Station 10--- Man on Respirator

Points to consider:

If you think he’s alive, then will “pulling the plug” be murder?

If you think he is not alive, is it OK to remove his organs for donation while his heart still beats?

If a human body requires artificial support for respiration, heartbeat, blood pressure and metabolism, at what point does it cease to be “vegetative” and become dead?

Was removing Terri Schiavo’s feeding tube the right thing to do?

What are other criteria that should be considered in determining human life or death?

Station 11---MISC OBJECTS

Nothing has been done to these items.  They are obviously not alive, BUT…..have any of them ever been alive?  

PART D:  Do the worksheet “Are Viruses Alive?” in your worksheet packet.  Sec 21-1 in your text will also help you with these questions.  Staple this worksheet together with this packet.

PART E:  COMPLETE THE FOLLOWING QUESTIONS:  Answer in complete sentences on a separate sheet of notebook paper and staple to this packet before turning in. 
1.  Based on the Properties of Life from your text, your observations, and class discussion, did you change any of your original decisions about whether any of the items in the lab were alive?  Explain.

2.   What properties of life do viruses have?  What properties do they lack?  Do you think viruses are alive?  Why or why not?

3.  What if you were an astronaut and interplanetary explorer and you discovered “something” on another planet, like Mars, that reproduced by itself, grew in size, took in food, responded to you or other stimuli, but did not seem to be made of cells or possess DNA or RNA.  Would you consider it living?  Why or why not? 

4.  Is it difficult to distinguish life from non-life?  Why or why not?

5.  What is YOUR definition of life now?
