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Career, Technical, & Agricultural Education








PATHWAY:  
Nutrition and Food Science
COURSE:  

Food, Nutrition and Wellness
UNIT 1: 

FCS-FNW-1 Food Safety
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Annotation: 

In this unit students will learn about food borne illnesses, how to prevent them, and their causes. 
Grade(s):  

	X
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  
18 hours
Author: 
Alice Mullis 
Students with Disabilities:

For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation.
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GPS Focus Standards:
FCS-FNW-9 
Students will discuss food safety in the kitchen, including cross-contamination and the risks associated with lack of human cleanliness in creating food borne illnesses. 

a)
Identify and discuss the major sources of microbiological food hazards that cause food-borne illnesses: Clostridium botulism, Staphylococcus, Clostridium perfringens, Salmonella, Campylobacter jejuni, Yersina enterocolytica, Listeria, E. coli 157. 

b) 
Identify major non-microbial sources of food-borne illness: toxoplasma gondi, anisakis, and trichinella spiralis. 

c) 
Identify major reasons and likely sources of food-borne illness: meats, poultry, eggs, dairy products, and fish. 

d) 
Outline the FDA approval process for food additives; describe the FDA monitoring process for food additives, pesticide residues, environmental contamination and natural toxicants.
 

 GPS Academic Standards:
SB4 
Students will assess the dependence of all organisms on one another and the flow of energy and matter within their ecosystems.
 

National / Local Standards / Industry / ISTE:
NFACS14.4 
Evaluate factors that affect food safety, from production through consumption.
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Enduring Understandings: 
Bacteria can be either beneficial or harmful. Bacteria are everywhere and can spread from surface to surface, person to person, food to food, etc. Harmful bacteria can be controlled by practicing the 4 Cs of food safety.
Essential Questions: 
· How can a food-borne illness be prevented?
· What are microbiological food hazards?

· What are non-microbiological food hazards?

· What food sources contribute to food-borne illness?

· What is the FDA and their role in preventing food-borne illness?

Knowledge from this Unit:  
Students will be able to: 
· Identify food hazards that cause food-borne illness.

· Identify food products that can harbor food-borne illness.

· Describe the FDA’s role in preventing food-borne illness.

Skills from this Unit:  
Students will be able to:
· Apply the Scientific Method and record data in a food science lab

· Identify microbiological food hazards that cause Clostridium botulism, Staphylococcus, Clostridium perfringens, Salmonella, Campylobacter jejuni, Yersina enterocolytica, Listeria, E. coli 157.

· Identify non-microbiological food hazards that cause toxoplasma gondi, anisakis, and trichinella spiralis. 

· Describe the FDA’s role for food additives, pesticide residues, environmental contamination and natural  toxins.
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Assessment Method Type: 
	X
	Pre-test

	
	Objective assessment - multiple-choice, true- false, etc.

	
	__ Quizzes/Tests

__ Unit test

	X
	Group project

	
	Individual project

	
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	__ Self-check rubrics   

__ Self-check during writing/planning process

_X_ Lab Book
__ Reflect on evaluations of work from teachers, business partners, and competition judges

__ Academic prompts

__ Practice quizzes/tests

	X
	Subjective assessment/Informal observations

	
	__ Essay tests

_x_ Observe students working with partners

__ Observe students role playing

	
	Peer-assessment  

	
	__ Peer editing & commentary of products/projects/presentations using rubrics

__ Peer editing and/or critiquing

	X
	Dialogue and Discussion

	
	__ Student/teacher conferences
_X_ Partner and small group discussions

_X_ Whole group discussions
__ Interaction with/feedback from community members/speakers and business partners

	X
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

_X_ Application of skills to real-life situations/scenarios

	
	Post-test
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•
LESSON 1:  BACTERIA EVERYWHERE 

1.
Identify the standards. Standards should be posted in the classroom.

FCS-FNW-9 
Students will discuss food safety in the kitchen, including cross-contamination and the risks associated with lack of human cleanliness in creating food borne illnesses. 

a)
Identify and discuss the major sources of microbiological food hazards that cause food-borne illnesses: Clostridium botulism, Staphylococcus, Clostridium perfringens, Salmonella, Campylobacter jejuni, Yersina enterocolytica, Listeria, E. coli 157. 

b) 
Identify major non-microbial sources of food-borne illness: toxoplasma gondi, anisakis, and trichinella spiralis. 

c) 
Identify major reasons and likely sources of food-borne illness: meats, poultry, eggs, dairy products, and fish. 

d) 
Outline the FDA approval process for food additives; describe the FDA monitoring process for food additives, pesticide residues, environmental contamination and natural toxicants.
 

2.
Review Essential Questions. Post Essential Questions in the classroom. 
· How do I prevent foodborne illness?

· What are microbiological food hazards?

· What are non-microbiological food hazards?

3.
Identify and review the unit vocabulary. Terms may be posted on word wall or a Power Point.

	Foodborne illness
	Cross-contamination
	Clostridium botulinum
	Yersina enterocolitica
	Trichinella spiralis

	Pathogen
	Irradiation
	Staphylococcus aureus
	Listeria monocytogenes
	Shigella



	Outbreak
	Bacterium
	Clostridiums perfringens
	Escherichia coli O157:H7
	

	Food Additive
	Outbreak
	Salmonella Enteritidis
	Toxoplasma gondi


	

	Toxin
	At-Risk population
	Campylobacter jejuni
	Anisakis


	


4.
IMPORTANT NOTE BEFORE SCHEDULING THIS LAB/CLASS:  
This lesson should begin on a Monday with a full five (5) days of class to allow students the best opportunity to carry out the lab.  Also talk to your school science teachers about combining your classes to team teaching this lesson.  Remember to plan early in the school year to coordinate your schedules and curriculum. 

Materials:

· Video: Dr. X And The Quest For Food Safety.
· Module #1, Understanding Bacteria.  
· http://www.fda.gov/Food/ResourcesForYou/StudentsTeachers/ScienceandTheFoodSupply/ucm182117.htm 

· Computer online (if you download Dr. X video online at the web site listed above) or DVD player (if you order and receive a copy of the DVD), ceiling mounted projector, screen

· Microscope or hand lens to view microbial colonies

· Trays for each student group
· 1 Sterile Petri dish with nutrient agar and cover for each student 

· Sanitizing solution to clean lab surfaces (1 tablespoon unscented bleach per gallon of water)

· 1 Bottle of sterile water for class or boil your own water
· Small plastic cups to hold small amount of water (about ¼ to ½ cup water per cup).

· 3 Sterile cotton swabs per student.  Use Q-tips placed in Zip-lock plastic snack bags – the teacher should be the only person handling these items prior to lab to avoid contamination.)
· Clear tape 

· Permanent markers (preferably thin markers)
· Safety gloves (optional, if budget permits)
· Lab Procedures, Science and Our Food Supply High School Lab Manual, page 9 in lab manual.  One copy per student.
· Lab Report Outline Science and Our Food Supply, page 23 in lab manual.  One copy per student.
· Bacteria Everywhere Data Table, Science and Our Food Supply, page 24 in lab manual.  One copy per student.

· Bacteria Everywhere Lab Sheets, Science and Our Food Supply, pages 18-22 in lab manual.  One copy per student.
Advanced Preparation:

· Prepare sterile Petri dishes containing nutrient agar for each team of students.  

· Make handout sheets copies for each student.

· Set up a teacher demonstration on how to inoculate Petri dishes for Day #2. 
· Set up cart with lab materials for students to use on Day #2. 

 Teaching Procedure:
1. 
Teacher should wear a shirt with the letters FBI on it to school on the day of the lab.  The FBI stands for “Food-Borne 
Investigator” Let the students try to guess before telling them and give a small prize to the student who 
guesses correctly. 
2. 
As students walk into the classroom, peer through a large magnifying glass in search of bacteria in various 
sections of the classroom.  Your students will wonder what you’re doing. 
3. 
Explain to them:  Like Dr. X, you are on a mission to find out where bacteria live and how they thrive. 
4.
Now tell them that they are going on a microorganism safari, and during this safari they will become 
“science sleuths.” Their assignment will be to find areas where bacteria are living and come up with a 
plan 
to determine which areas have the most and least bacteria.

5.
Get the students engaged in classroom discussion by asking:

· Are there bacteria in this classroom? Where?
· Where else might they be living around the school?


Make a list of the responses on the board.
6.
If they haven’t mentioned their hands, under fingernails, etc., ask them:  What about you? Could bacteria 
be on you?  Now ask: What do bacteria look like?  (Let them discuss this.)  Can you see them?  If you can’t 
see them, how can you tell that bacteria really exist?  You could have some pictures on a Power Point 
projected on a screen for the students to view. This leads us into today’s lab.  We’re going to conduct 
experiments that will allow us to “see” bacteria.
7.
Show the Dr. X video, Module #1 and discuss with class at end of video and discuss.  At the end of the 
class period, tell students that they will carry out the lab experiments in tomorrow’s class.
8. 
The teacher will need to set out all supplies needed prior to this lab.  It works well to put all materials (refer to list of materials previously listed) on a rolling cart that is accessible to students.  Review the “Scientific Method” with students and pass out Scientific Method Student Data Sheet handout to each student.  Discuss with students how to complete the handout and suggest possible descriptive words or statements they might use.  Assign student to groups with 2 to 3 students per group.  Allow a few minutes for each student in every group to complete steps #1 through #4 on the Scientific Method Student Data Sheet Lab Report Outline handout as listed below.   Walk around the classroom to observe and answer questions and prompt students to complete the handout.  You will need to stress that each student has to complete the handout sheet individually even though they will work in a group because each student will swab their own Petri dish in different places in the school.  

On the Scientific Method Student Data Sheet handout students will complete:
· Step #1 Question
· Step #2 Hypothesis

· Step #3 Materials (show cart with materials to students)

· Step #4 Procedure

9. 
Remind students they will need to complete steps #5 through #7 over the next 4 days in class.  The Scientific Method Student Data Sheet will be due on the last day of the lab for grading.
10.
 Pass out Lab Procedures handout before doing demonstration.


Teacher classroom demonstration:  
· Sanitizing work area

· Hand washing

· Setting up lab tray

· Labeling and inoculating a Petri dish using a wet method 
11. 
Have a tray set up with all supplies before class and show students how they will set up for their lab later this 
class period.  Students will now set up their group tray and go around the school building to inoculate their own Petri dish.  This works well with two students in each group – one can hold the tray while the other swabs 
and inoculates their Petri dish.  Allow about 10 minutes for groups for this activity.  When they return to class, be sure they tape and seal the cover to the Petri dish and have written their names or initials on the dish.  Place Petri dishes in an incubator (if you have access to one) or place in an undisturbed classroom area out of direct sunlight and air flow.  

12. 
Pass out Bacteria Everywhere Data Table handout to each student and give instructions on descriptive words students might use to complete the handout over the next 4 days of observation.

13. 
Over the next 4 days allow students use the first 5 minutes of class to observe their Petri dish for bacteria growth and record their data on their Bacteria Everywhere Data Table handout sheet.  On the last day, they will complete their Lab Report Outline handout sheet.  Allow students to discuss their findings with the 
entire class.  It may be very interesting to discover places in the school that they believed to have the most bacteria proving their hypothesis was incorrect.  Invite your school administrators to class to show them your data.
14. 
The teacher should properly dispose of the contaminated Petri dishes. 
• LESSON 2:  THE MOST UNWANTED BACTERIA 

1.
Review Essential Questions. Post Essential Questions in the classroom.

· What are some bacteria and food pathogens that cause foodborne illness and why is this important?
· What can be done to prevent foodborne illness?

2.
Continue the lesson with activities, discussions, and interest-grabbers. Lessons after Lesson 1 do not need to repeat the standards and unit vocabulary.
Materials:
· www.foodsafety.gov/~fsg/teach.html 
· Teacher Reference – “Science and Our Food Supply”, pages 25-30.
· Pre-test Food Safety & Vocabulary Handout Sheet  Make copies for each student.  
· Major Pathogens That Cause Foodborne Illness, Kitchen Companion booklet, pages 6-7.  One copy per group or distribute booklet if you have copies. (Order copies in the spring for the next school year.)
· http://www.fsic.usda.gov/PDF/Kitchen_Companion.pdf  -  Web site to download Kitchen Companion booklet.

· Least Wanted Foodborne Pathogens handout.  One copy per group.
· Creepy Critters Project handout.  Make copies for each student.

· The 12 Most Unwanted Bacteria lab sheets, Science and Our Food Supply, page 28.  One copy per group.
· Creepy Critters Rubrics handout.  One copy per group. 
· Videos: Dr. X and the Quest for Food Safety.

· Module #2 “Farm”.  3:58 minutes.
· Module #3 “Processing and Transportation”. 7:09 minutes.
· Module #4 “Home”. 4:15 minutes.
· Module #5 “Outbreak and Future Technology”. 14:25 minutes.
http://www.fda.gov/Food/ResourcesForYou/StudentsTeachers/ScienceandTheFoodSupply/ucm182117.com 

· Computer online (if you download Dr. X video online at the web site listed above) or DVD player (if you order
the DVD), ceiling mounted projector, screen.
Teaching Procedure:
1. 
Project Pre-test Food Safety on the screen.  Let students record their answers on notebook paper.

2.  
Orally go over the questions and answers so students can see how much they know about Food Safety.


Pass out individual student handout sheets:
· Creepy Critters Project

3.
Describe and discuss the Creepy Critters Project.

Assign teams and allow time for group/team planning.  

Pass out team handout sheets:
· Least Wanted Food Pathogens
· Creepy Critters Rubrics
4. 
Show Dr. X and the Quest for Food Safety videos and discuss.



Module #2 Farm, 3:58 minutes



Module #3 Processing and Transportation, 7:09 minutes


Module #4 Home, 4:15 minutes


Module #5 Outbreak and Future Technology, 14:25 minutes
5. 
Allow students to research and work in teams on Creepy Critters Project. Reserve the computer lab if necessary.
6. 
Creepy Critters Project group presentations.
7.
Summary


From this session, students will identify major sources microbiological, non-microbiological food hazards as well as how food plays a role in foodborne illness.  Students will learn that bacteria is everywhere in our everyday lives by planning, conducting a food science lab experiment, and recording data as they apply the Scientific Method.  Students will also develop an understanding for the creation and use of governmental agencies that protect our food supply. 
•
LESSON 3: Food Safety Review

1.
Review Essential Questions. Post Essential Questions in the classroom.

· What food sources contribute to food-borne illness?

· What is the FDA and their role in preventing food-borne illness?
2.
Continue the lesson with activities, discussions, and interest-grabbers. Lessons after Lesson 1 do not need to repeat the standards and unit vocabulary.


Play the Jeopardy theme song as students enter the classroom if you have a way to download and save it.


Tell students that today they will be playing the popular game, Jeopardy, as a way of reviewing food safety 
topics.  One game document has been made and is an attachment to this unit/lesson plan.  Prepare one or
                two more games using the Jeopardy Web Sites that are attached.  Include topics to cover Lesson’s 3 essential 
                questions (food sources and government agencies such as the FDA as they relate to foodborne illness)
3.
Summary

· End each lesson following Lesson 1 with a summary activity or discussion.

Play the game Jeopardy for Food Safety with the class for review.
•
ATTACHMENTS FOR LESSON PLANS:
Dr. X And The Quest For Food Safety 
Dr. X Video Review Questions Teacher Key
Science and Our Food Supply High School Lab Manual 
Lab Report Outline 
Scientific Method Student Data Sheet
Bacteria Everywhere Data Table 
Pre-Test Food Safety
Vocabulary Terms  
Least Wanted Food Pathogens
Creepy Critters Project 
Rubrics For Creepy Critters 
A to Z Reference Guide Manual Jeopardy Game Food Safety
Website Teacher Resources
Jeopardy Websites
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Culminating Unit Performance Task Title: 
Super Pathogen
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
Have students take the vocabulary and create a “mutant” unwanted food pathogen. Students should use qualities of several typed of pathogens to make a “super pathogen”. Have students share with the class. 
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Web Resources:
REFER TO Website Resources & Jeopardy Websites DOCUMENT FOR ALL WEB SITES USED IN THIS UNIT.
Materials & Equipment: 
· Petri dishes
· Nutrient Agar
· Permanent Markers
· Clear Tape
· Sanitizing Solution
· Trays
· Rolling Cart, 3 shelves desirable 
· Small Plastic Cups
· Cotton Swabs or Q-tips
· Zip-Lock Snack Bags
· Safety Gloves or inexpensive plastic gloves (optional)
· Goggles (optional)
· Microscope (optional)
· Hand Lens
· Aprons or Lab Coats
· Computer
· DVD player
· Projector
· Projection Screen
· “Science and Our Food Supply” high school teaching resource
· “Food Safety A to Z Reference Guide” 
· “Dr. X and the Quest for Food Safety” DVD
 
 
· “Kitchen Companion” booklet  -  http://www.fsis.usda.gov/PDF/Kitchen_Companion.pdf  

21st Century Technology Used: 
	
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	x
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	x
	Website
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