Jason Rebman

JUST BECAUSE YOU CAN’T SEE THEM, IT DOESN’T MEAN THEY ARE NOT THERE

Rationale

Everyday a student is surrounded by organisms that he/she cannot see.  A student should understand that life exists on all sorts of scales, including scales that cannot be seen by the unaided human eye. 

Objective
Grade 8

NCSOS Competency Goal 7:  The learner will conduct investigations, use models, simulations, and appropriate technologies and information systems to build an understanding of microbiology.
Objective 7.01 Compare and contrast microbes:

· Size, shape, structure. 

· Whether they are living cells
Students will be able to visually understand that microscopic living organisms, known as microbes, surround us every day.

Safety Issues

-Students should not touch the petrie dish, before or after it has been swabbed.

-Students should not put hands anywhere near their mouth during the activity.

Materials
-Seven petrie dishes layered with agar

-Twenty eight sterile swabs

(Use more or less of these as necessary for your class)

Flow of Lesson
1)  Ask the class what comes to mind when they think about living organisms.  Instruct students to raise their hand to be called upon.  As students give answers, write them on the board, making a comprehensive list.

2)  Hold out until somebody mentions bacteria, viruses, or any other microscopic organism.  If nobody divulges such a response, ask questions such as whether or not they think there are any organisms present on the empty desk at the back of the room, etc, etc.  Hopefully a student will get the idea and more than likely respond with bacteria, but if not, propose the answer yourself and elicit student thoughts upon bacteria.
3)  Explain that bacteria belongs to a broader collective of organisms known as microbes.  Define microbes to the class as being microscopic living organisms, including bacteria, protozoa, viruses, and fungi.
4)  Ask the class what it means to say something is microscopic.  If there is no student response, explain that if something is microscopic, it cannot be seen with the unaided eye.  You may wish to point out that a microscope is used to see these microscopic organisms.

5)  Begin discussing the idea that these microbes are around us everyday, despite the fact that we cannot see them.  Use specific examples.  You may wish to use the spread of E. coli in undercooked ground beef.  This issue granted national attention and may be something students may be slightly familiar with.  Point out that those who are poisoned with E. coli can’t simply look at the meat and say “Oh, this has E. coli in it, I can see it right there.  Better not eat this.” An example that I would use from personal experience is my visit to Chinatown in New York City.  Certain streets of the area where plagued with open air fish markets, right along the sidewalk where thousands of people walked by everyday.  Plenty of opportunity is allowed for some sort of microbe, most likely bacteria, to dwell upon these fish markets.  Ask students to imagine all of the bacteria that could be spread with all of the human interaction in these markets i.e., coughing, handling fish with bare hands.  

6)  Now instruct students that we are going to perform an experiment to illustrate that bacteria is in our everyday setting.  Explain to students what a petrie dish is, as well as the agar at the bottom of it.  Tell students that the agar will be used to grow a bacteria culture.

7)  Assign students into groups of four.  Explain to students that they are not to touch the agar or put there hands near there mouth during the experiment.  Hand out a petrie dish to each group of four and a sterile swab to each student.  Instruct students to divide the petrie dish into quarters by drawing on the bottom of the petrie dish.  Explain that each student in the group should be given one quarter of the petrie dish and that the student’s name should be written in the corresponding quarter.

8)  Now explain to students the use of the swab.  Tell students to choose an object in the classroom that they think might show evidence of having microbes.  Offer examples such as sink handles, pencils, window sills, etc.  Instruct students to gently roll the swab all across their object, being sure to cover all surface area of the swab.  Then tell the students that they must then take their swab and roll it over the surface of the quarter of their agar.  Explain that they must roll all sides of the swab on the agar in order to best transport any microbes present.  

9)  Instruct students that they will have five minutes to go about the room, pick their object, swab it, and then swab the agar in the petrie dish.  Putting a time limit on the activity will hopefully sidebar any misbehavior.  Once you feel all of the class is ready, set them loose to begin the activity.  Monitor the students as they perform the activity.  Answer any questions students may have.  Be sure that everyone has a chance to swab an object and the agar.

10)  Once the five minutes is up, instruct one student from each group to place there cultured petrie dishes in an area of the room where they are most likely to not be disturbed.  Instruct the other students to have a seat.

11)  Ask the students what they think the petrie dishes will look like the next day.  Will they look the same or will they have something growing on them?  End the class with the student’s predictions and tell them we will find out tomorrow.
12)  The next day at the beginning of class, ask one student from each group to get their respective petrie dish.  Again, explain to the students that they are not to touch the agar of the petrie dish.  If all goes well, microbe growth will be evident on the petrie dishes.  Ask the students what this means?  Hopefully a student will reply that we had microbes in our very own classroom, most likely bacteria, the whole time even though we couldn’t see them.  If not, explain this to the students and also reiterate that these are living things.

13)  Go around the room and make certain that everyone has a petrie dish that clearly shows growth.  Select the petrie dish that contains the most growth and show it to the class.  Inquire upon where the student swabbed for microbes, and point out that it seems the object at hand is particularly covered in microbes, despite the fact that they could not be seen.
14)  Conclude the lesson with a bit of term review.  Ask the students what a microbe is, whether it is a living organism or not, if it can be seen or not, and ask if they are present in our everyday setting. 
