Microbial Illness Mystery







NPES Panther Pete Science Lab – Grade 5  


	Purpose:

	The purpose of this visit is to investigate how the microscope can be used to observe microbes.  By using deductive reasoning, the students will experience a mock hospital crisis and learn how science involves the study of microbes to solve ‘medical mysteries’.

After this lab, the students will be able to:

· Identify parts of a microscope and their functions

· Use a microscope to view and describe microbes, and identify their similarities and differences.

· Describe microbes and the function they play in medical science.

· Prepare a slide for viewing under a microscope



	GPS Standards/Essential Questions:

	S5L3. Students will diagram and label parts of various cells (plant, animal, single-celled, multi-celled). 
a. Use magnifiers such as microscopes or hand lenses to observe cells and their structure. 

b. Identify parts of a plant cell (membrane, wall, cytoplasm, nucleus, chloroplasts) and of an animal cell (membrane, cytoplasm, and nucleus) and determine the function of the parts. 

b. Explain how cells in multi-celled organisms are similar and different in structure and function to single-celled organisms. 

S5L4. Students will relate how microorganisms benefit or harm larger organisms. 
a. Identify beneficial microorganisms and explain why they are beneficial. 

b. Identify harmful microorganisms and explain why they are harmful. 



	Lesson Plan:

	The lesson plan begins with an introduction by the Lab Coordinator. The students will divide into five groups…they will not rotate between centers for this lab. The volunteers and the classroom teacher each lead one group of students, helping them complete the instructions provided by the Lab Coordinator.  Directions for the experiment will be reviewed during the Lab Coordinator’s initial presentation to the students. The Lab Coordinator will gather the class together for the last five minutes of the visit, briefly reviewing and asking the students to explain their observations.

	Teachers:

	Teachers: Please divide the students into five lab groups. (Each group should have no more than 5 students.) Also, at the beginning of the lab, please be prepared to identify any students who may not be photographed.  As a follow-up, a parent letter will be emailed to the CAT teams for distribution to the classes.

	Parent Volunteers:

	Volunteers: Please read this material, and arrive 15 minutes before your class’ assigned lab time to become familiar with the materials you will be using. Your role will be to ensure safety and assist the students as they complete the experiment presented by the Lab Coordinator.  You will not be responsible for the class presentation, but it would be helpful if you read the information provided here before coming to the lab.

	Lab Coordinator Introduction:

	As students walk in, ask them to pick up a clipboard with a worksheet and take a seat at a table center.  Ask students to write their names on the worksheet in front of them.  Ask them not to touch any equipment until asked to do so.

Once students are settled in their seats, welcome them to the Panther Pete Science Lab.  Introduce yourself and the parent volunteers in the room.  Tell students that this is a special opportunity for them and our parent volunteers to investigate the exciting things they are learning in the classroom. 

	Brainstorming/Subject Review:

	Discover prior understanding:  What is the smallest animal?  Can you think of one even smaller? How many cells make up the smallest animal?  A microbe is a one-cell animal, and today we are going to learn how important this one cell animal can really be.  To observe these animals, we need to use a special tool, a microscope.   Today, we are going to learn how to use a microscope, prepare a slide for viewing under a microscope, and with some background information in medical science, we will use these skills to investigate a “medical mystery” and solve it before a major medical crisis unfolds!
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Instruction:  The first simple microscope was made around 1590 by the Janssens, father and son lens makers in Holland.  Today, scientists use microscopes to reveal details that cannot be observed with the unaided eye.  When you look through a microscope, it is like you are seeing a whole new world that is normally invisible to you.  

First, let’s look at the parts of a microscope and how to use it.  Refer to your lab sheet.

The eyepiece, or ocular, is the part of the microscope closest to your eye.  It contains the ocular lens, which makes the image produced by the objective lenses larger.

The body tube holds the eyepiece in position over the revolving nosepiece and objectives.

The arm is the curved metal piece that holds the body tube in place over the stage and base.

The revolving nosepiece holds the objectives and allows you to change objectives while looking at a slide.

The objectives are the parts at the bottom of the body tube closest to the sample you are examining.  Each objective has a lens and a tube-like holder, the mount.  The longer mounts hold the stronger (high-power) lenses. The shorter mounts hold the weaker (low-power) lenses.

The stage is the flat surface on which you put your slides or samples.

The stage clips hold the slides in place.

The diaphragm is used to adjust the amount of light shining through the sample on the stage.

The coarse adjustment knob is the large knob used to quickly adjust the position of the body tube, allowing you to quickly bring your sample into focus.

The fine adjustment knob is the small knob used to change the position of the body tube by making small adjustments to the focus of the sample.

The mirror or lamp is located beneath the stage and diagram, assisting in the illumination of the sample.

Some microscopes have a condenser that collects and concentrates the light before it passes through a sample.

The base of the microscope is the heavy bottom part.  It supports all the other parts of a microscope.

Rules:

A microscope is a fragile and expensive piece of equipment.  We are very fortunate to have such valuable equipment in the Panther Pete Science Lab.  Please follow these rules while using them:

· Do not lift or move the microscopes from their current location on the tables.

· Do not remove any pieces of the microscopes or force the positions of any of the lenses in any way.

· Please follow directions and do only as you are instructed.

· If you have questions…ASK!  

· Take turns and be patient…everyone will have a chance to use the microscopes.
· In addition, the slides you will be using are made of glass and are very fragile.  Remember that the edges of the slides can be very sharp.  Please handle them with care, and do not snap or drop them.   

Activity Instructions:

· For each sample, begin on the lowest magnification.  Then move to higher magnifications, focusing after you change the objective.  
· Allow group members to view the slide before you change the magnification each time.

· Illustrate each sample you view on the area provided on your lab report.  If you need more space, please use the reverse side.  
· Label the illustration with a description of what you are viewing and at what magnification was used when you made the illustration.  
· When you are finished with the slide, set it into the dish with the same number on it.

Microbes:  Remember we said that a microbe is a single cell organism.  Examples of microbes include bacteria, fungi and protozoa.  What does that bring to mind? (Disease, infection…)  But microbes can also be beneficial, such as the ones used in the making of bread, cheese, yogurt, antibiotics, and vaccines.  Microbes are the primary nutrients at the base of all ecological food chains.  They are found wherever the earth supports life.

Some microbes don’t die when they get old.  In one day, one paramecium microbe can become over 8 million paramecia by dividing itself.  By studying microbes, scientists can better understand how they survive, what causes them to flourish and what causes them to die.  This helps them to develop new vaccines and medicines to treat disease.



	Activity 1:  The Microbial Mystery

	Introduce our Patient and the Scenario:

“This morning, we were notified that an Alpharetta resident was taken to the Emergency Room.  Doctors in the ER are baffled by his illness and have asked us to help them solve this medical mystery!  Your job is to determine the location of his contamination, so that the CDC (Center for Disease Control) can send out a research team to look for more evidence and stop a potential outbreak of a serious illness.  The hospital lab has done some initial investigation and have provided us with the following information:

Before losing consciousness, the patient was able to report only that he had been to the following three places in the past 7 days:

· His neighborhood swimming pool

· Fishing in the Chattahoochee River

· Tubing on Lake Lanier.

We have obtained samples of the man’s blood, and have also retrieved water samples from the three places he was known to visit.

Your job is to view and analyze the three samples collected from the places he visited over the past week and compare them to the patient’s contaminated blood sample.  When you find a match, you will know where the man was infected with the disease and will have solved our “Microbial Mystery!”

Volunteers and Teachers:  At this point, you will assist your group of students as they view the slides.  Manage your time so that everyone has a chance view each slide sample and that all four samples are observed.  Try various powers as you view the microbes. 
Note:  We have mixed up the possible solutions so not every group with come up with the same solution.  Only the Lab Coordinator knows the correct solution for each table!  Students should make sketches of the microbes they view on their lab sheets.

Activity 1 Conclusion:  After about 30 minutes, ask the students come back together as a group and share what they discovered.  Ask the students to discuss what they observed and the differences in the microbe samples that they noted.   



	Activity 2:  Prepare a Slide

	Now that the students have ‘solved’ the Microbial Mystery, they will have a chance to actually create and view their own slides.  Students may make a ‘wet’ slide by placing a drop of the prepared yeast solution provided on the center of a glass slide and covering it with a slide cover.  Or they may make a ‘dry’ slide…take a piece of their own hair, a fingernail, hang nail, etc.  Be creative, but please, no bodily fluids (saliva, blood, etc.)!  Place one drop of tap water on the hair and secure with a slide cover over it.

Now have the students take turns placing their slide on the microscope stage and focusing in on their sample.  Let students observe each other’s slides.  Have students draw a picture of what they see on their slide.  When they are done, have them place their slide in the container provided to be reused.

Students may also examine additional prepared slides provided as time permits.



	Materials Needed:

	· 1-2 Microscope per table – 6 or 12 total
· 6-12 extension cords
· Duct tape to secure cords to floor
· Prepared slides (4 slides per table:  3 unique, 1 a duplicate)
· Additional prepared slides 
· Blank slides and slide covers
· Eye droppers
· Paper towels & Clorox wipes


	Set Up Instructions:


Note:  In this lab, we set up 5 ‘centers’:  2 at the kidney shaped tables, and 3 at the large rectangular tables.  This provides students with greater opportunity to use the microscopes.

At each table, set up:

· 1or 2 microscopes plugged into extension cords (secure extension cords to floor with duct tape so microscopes aren’t accidentally pulled off tables).

Activity 1:  Microbial Mystery

· 1 set of prepared slides (there are 4 pre-labeled slides):  Each set will include a slide labeled “Patient,” “Lake”, “River,” “Pool”

Activity 2:  Prepare your own slide

· Blank slides and slide covers (set in plastic beaker)

· Alcohol wipes to clean off microscope table

· Other pre-prepared slides for students to examine

Notes:

· Be sure that microscopes are turned off after each lab.

· Activity 2:  Prepare your own slides / examine other prepared slides

· Slide cover slips can be discarded after use.

· If possible, blank slides should be cleaned off and reused

· Students can create their own slides from common materials (hair, etc.), however NO bodily fluids should be used (saliva, blood, etc.).
· Students can examine other prepared slides.

· Lab leader might consider preparing a packet of live yeast for students to examine under microscope.










