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Lesson Summary: In this activity, students will carry out Koch’s Postulates to determine the source of infection in oranges.  Students will perform each step of Koch’s Postulates including: isolating the pathogen, infecting a healthy organism with the pathogen, and re-isolating the suspected pathogen.  This activity should reinforce the concepts of experimentally determining the source of a disease.

Subject: Science: Life Science


Grade Level: 

· Target Grade:7  

· Upper Bound: 8

· Lower Bound: 6

Time Required: 2-3 weeks, 4 class periods

Materials:

· 10 to 12 oranges 
· 10 to 12 agar plates 
· cotton swabs

· zip loc bags

· large paper bags

· Koch’s Postulates Worksheet
Lesson Plan: 
· About 6 to 7 days before doing this activity, buy 2 or 3 oranges, place them in a paper bag, and store them in a warm, dark place (closet or pantry).  Be sure to check them after about 5 days, you may need to transfer them to individual zip-loc bags.  
· A day before the activity, purchase 2 or 3 more oranges and keep them in the refrigerator.  
· If you have not already, place the old oranges (should be moldy and soft by now) into individual zip loc bags.
· Ask students to observe the orange, draw a picture of the orange, and describe how it looks.  The students are to record the observations on the Koch’s Postulates Worksheet.
· Using a cotton swab, the teacher will dab into the infected area of the orange (make sure to get into the really “juicy” parts), then use the swab to inoculate an agar plate labeled with their class number.  
· The teacher should introduce how to inoculate an agar plate at this point so that students are aware of what they could do with the cotton swab in future experiments.  The teacher may want to demonstrate how to swab the infected area and then the agar plate (see below).
· Store the agar plates in a warm, dark area about 5 days.
· After 5 days, display the healthy oranges.  Have the students observe the healthy oranges, and compare their observations with those of the infected oranges.  Then, the teacher will peel a small section of the healthy orange. 
· Remove the agar plates from storage, and have the students observe any kind of growth on the plates.  Students will record their observations on their worksheet.  Using a cotton swab, the teacher will transfer some of the bacteria growing on the agar plate to the unpeeled section of the orange, making sure to swab the unpeeled surface and stick the swab into the orange.  Place the orange into a plastic zip-loc bag labeled with their class number.
· Place all the oranges into a large paper bag and store them in a warm, dry, dark place.  
· After 5 or 6 days, remove the oranges from storage, have the students observe the appearance of the orange: does it look like the previously infected orange, how much of it appears to be affected, what does the infection looks like, etc.  Record the observations on the worksheet.
· Use another cotton swab to collect some of the bacteria growth on the second orange and inoculate a separate agar plate labeled with their class number.  Store the plate for about 5 days.  You may discard the infected oranges at this time as well.
· Remove the plates form storage after 5 days, students will observe any growth that occurred and compare it to the growth on the previous plate. Observations should be recorded on the worksheet.
· Students will then complete the questions at the end of the Koch’s Postulate’s Worksheet.
Assessment: Students are to complete the Koch’s Postulates Worksheet.  This worksheet will demonstrate whether or not the student understands why Koch’s Postulates can be used to identify the source of disease.  
Vocabulary / Definitions:
· Epidemic: An outbreak of a contagious disease that spreads rapidly and widely, affecting many individuals in an area or a population at the same time.   
· Inoculate:  To transfer microorganisms or infectious material into a culture medium.
· To inoculate the agar plates, first drag the cotton swab back and forth over the infected area of the orange.  Next, immediately streak the over the agar plate by dragging the swab back and forth over the surface of the agar.  Finally, promptly cover the agar plate with the lid.
*This lab experiment can be completed by students in groups, if the following precautions are followed.  The items listed below must be worn at all times. 

· Goggles

· Face masks

· Gloves
Lab Safety


When working with mold, special safety concerns arise.  After working with materials, everyone should wash their hands with antibacterial soap.  Allergies should be considered, and students should be consulted prior for any possible known allergens.  If in doubt, check student medical files.    

TEKS:

7.1 (A) Demonstrate safe practices during investigations
7.2 (B) Collect data by observing and measuring

7.3 (A) Analyze, review, and critique scientific explanations using evidence

7.3 (E) Connect science concepts with the history of science and scientists
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