Math-in-CTE Lesson Plan Template
	Lesson Title:  
	
	Eric & Jo’s Bacteria
	Lesson # 6

	Author(s):
	
	Phone Number(s):
	E-mail Address(es):

	Eric Botka
	
	(207) 693-6221
	Eric.botka@lakeregionschools.com

	Joanne Eaton
	
	(207) 647-3581
	Joanne.eaton@lakeregionschools.com

	Occupational Area:
	
	Culinary Arts
	

	CTE Concept(s): 
	
	Bacteria Growth: Food contact and non food contact surface.
Bacteria Growth at Different Temps.
	

	Math Concepts:   
	
	Inequalities, Reading & Interpreting Graphs
	

	Lesson Objective:
	
	Reducing Bacteria Growth
	

	Supplies Needed:
	
	culture kits, pipette, petri, refrigerator, bacteria, 
	


	The "7 Elements"
	Teacher Notes
(and answer key)

	1. Introduce the CTE lesson.
Swab two samples from a number of items in the kitchen for their level of bacteria.

One set of samples will be grown under refrigeration and one set of samples will be grown at room temperature.


	1. Introduce lesson by showing bacteria swab kits and explaining that we are looking for the items in the kitchen that harbor the most CFU’s (colony forming units)
Allow students to choose the items they want to swab including cell phones, prep tables, non-food contact surfaces, sides of stoves, sides of sinks and food prep sinks.


	2. Assess students’ math awareness as it relates to the CTE lesson.
Worksheet #1: Inequalities

Worksheet #2: Inequalities (not complete yet)


	2. Students will receive a worksheet on inequalities.  
Worksheet #1: 

Inequalities answers

1.  <      2.  <

3.  =      4.  <

5.  >      6.  >

7.  =      8.  >

9.  >     10. <



	3. Work through the math example embedded in the CTE lesson. 
You are going to swab the surfaces and see what grows and record your results.

Hand out kits and data recording sheets.


	3. Embedded Math:
Measure CFU in the room. Finding difference surfaces’ CFU’s, record data to document findings.

Hand out kits and data recording sheets after worksheet(s) are completed and reviewed.

Swab food contact and non food contact surfaces including hand held technology with swab kits.  Using agar coated petri dishes swab samples into dishes. Sanitize all surfaces and re-swab.  Culture sanitized swabs.

Place half of both samples (original & sanitized) under refrigeration for 72 hours. Keep the other half of the samples at room temperature for 72 hours.  Record results on data sheets.

Using a pipettes and slide and microscope take samples of agar coated petri dishes, record results on data sheets.  Repeat process next day.



	4. Work through related, contextual math-in-CTE examples.
A) Input data onto a spreadsheet. 


	4. Related Math
Using the data from the data recording sheets. Transcribe (input) the information into the provided spreadsheet. 

Using a spreadsheet input size and number of CFU’s.  Graph the difference in size and number between samples kept under refrigeration and samples kept at room temperature both before and after sanitation.

	5. Work through traditional math examples.
A) compare other spreadsheets or create a comparable table/graph.


	5. Tradition Math
A) Students use their result and compare them with the results with Cooks Illustrated chart on “Sponge Grunge”

B) Students compare bacteria spreadsheet to other charts/ graphs they are using currently in other class. How are all charts/graphs the same /different. 

C) We are looking for vertical data is the constant/independent /input/domain data and the horizontal data is variable/dependent/output/range information.  This is up to you how in-depth you want to go.



	6. Students demonstrate their understanding.
1) Define bacteria

2) Understand what conditions are needed for bacteria to grow.

3) Understand where bacteria grows in a kitchen.

4) Understand how temperature affects bacteria growth.

5) Understand how to count bacteria colony forming units and measuring size of units.

6) Understand how to input data into a spreadsheet and graph the results


	6. Understanding
1)  Bacteria:  Single-celled, living microorganisms that can spoil food and cause food borne illness.  (ServSafe 5th p. G-1)

2) FATTOM is an acronym for what bacteria needs to grow.

-Food (carbohydrates or proteins)

-Acidity (bacteria grows best at a pH range of 4.6 to 7.5)

-Temperature (bacteria grows best in the temperatures between 41 and 135)

-Time (after  4 hours in temperatures between 41 - 135 food must be discarded)

-Oxygen (some bacteria needs oxygen to grow)

-Moisture (bacteria needs moisture to grow)

3) Swab food contact and non food contact surfaces including hand held technology with swab kits.  Using agar coated petri dishes swab samples into dishes. Sanitize all surfaces and re-swab.  Culture sanitized swabs.

4) Place half of both samples under refrigeration for 72 hours. Keep the other half at room temperature for 72 hours

5) Using a pipettes and slide and microscope take samples of agar coated petri dishes, record results.  Repeat process next day

6) Using a spreadsheet input size and number of CFU’s.  Graph the difference in size and number between samples kept under refrigeration and samples kept at room temperature

	7. Formal assessment.
Finished spreadsheet with accompanying graph.


	7. Formal Assessment
Make spreadsheet.  Input data and use Bar graph to show the difference between CFU’s grown under refrigeration and CFU’s grown with out temperature control.  X-axis is the items being counted.  Y-axis is the amount of CFU’s found. 


    NOTES:
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