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PATHWAY:  
Nutrition and Food Science
COURSE:  

Food Science
UNIT 11: 

FCS-FS-11 Principles of Fermentation
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Annotation: 
This unit covers the process of fermentation and will teach students how fermentation plays an important role in food science. They will learn the different types of fermentation and create a PowerPoint presentation on research they have done on fermentation. 
Grade(s):  

	X
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  

10 hours
Author: 
Martha Staples
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-FS-11. Students will discuss the principles of fermentation. 


a. List the reasons that food is fermented and identify food products that result from fermentation. 


b. Differentiate among yeast, bacterial, and mold fermentation. 


c. List the factors that impact the growth of single celled organisms. 


d. Describe the process of pickling, making vinegar, and making yeast breads. 

GPS Academic Standards:
SC5. Students will understand that the rate at which a chemical reaction occurs can be affected by changing concentration, temperature, or pressure and the addition of a catalyst. 

SB3. Student will derive the relationship between single-celled and multi-celled organisms and the increasing complexity of systems. 

ELA11LSV1. The student participates in student-to-teacher, student-to-student and group verbal interactions.
National / Local Standards / Industry / ISTE:

NFCS9.5. Demonstrate use of current technology in food product development and marketing.
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Enduring Understandings: 
There are different types of fermentation. The process of fermentation can result in different food products. 
Essential Questions:
· What is fermentation?
· What food products result from fermentation?

· What is the difference between yeast, bacterial, and mold fermentation?

· What factors impact the growth of single celled organisms?

· How is fermentation involved in the process of pickling, making vinegar and yeast breads?

Knowledge from this Unit:  
Students will be able to: 
· Understand the process of fermentation.
· Relate the roles of yeast, bacteria and mold in the fermentation process.

· Cite foods resulting from the fermentation process.

· Cite factors that impede and cause growth yeast cells.

· Understand that pickling, making vinegar and yeast is the result of the fermentation process.
Skills from this Unit:  
Students will:
· Make a product ferment.
· Demonstrate what happens in a chemical formula during the fermentation process.
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Assessment Method Type: 
	
	Pre-test

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

	
	__ Quizzes/Tests

__x Unit test

	x
	Group project

	
	Individual project

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

	
	__x Self-check rubrics   

__ Self-check during writing/planning process

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

__ Academic prompts

__x Practice quizzes/tests

	
	Subjective assessment/Informal observations

	
	__ Essay tests

__ 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

	
	Dialogue and Discussion

	
	__ Student/teacher conferences
_x Partner and small group discussions

_x_ Whole group discussions
_x Interaction with/feedback from community members/speakers and business partners

	
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

_x_ Application of skills to real-life situations/scenarios

	x
	Post-test
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•
LESSON 1: Introduction to Fermentation

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

FCS-FS-11. Students will discuss the principles of fermentation. 


a. List the reasons that food is fermented and identify food products that result from fermentation. 


b. Differentiate among yeast, bacterial, and mold fermentation. 


c. List the factors that impact the growth of single celled organisms. 


d. Describe the process of pickling, making vinegar, and making yeast breads. 
2.    Review Essential Questions. Post Essential Questions in the classroom. 
· What is fermentation?
· What food products result from fermentation?

· What is the difference between yeast, bacterial, and mold fermentation?

· What factors impact the growth of single celled organisms?

· How is fermentation involved in the process of pickling, making vinegar and yeast breads?

3.
Identify and review the unit vocabulary. Terms may be posted on word wall.
	Fermentation
	Lactic acid  
	Fission
	Mold
	Bacteria

	Yeast
	Fungi
	Lacto bacillus
	Pickling
	Microorganisms

	Anaerobic
	Brine
	Curds
	Yeast Bread
	Budding

	Distilled water
	Pectins
	Whey
	Knead
	Fruiting body


4.
Have students define words in notebook; study definitions.  Take an oral test over the words. 
5.     Divide students into groups for to research the following topics:
· Fermentation Caused by Bacteria and Molds
· Fermentation and Yeast and How to Prove the Yeast Is Alive
· Process of  Making Vinegar
· The Science Behind  Making Yeast Breads

6
. 
Students use the internet, texts, and media center for research; will prepare a 15 minute presentation supported by 6-8 Power Point slides.  Review PowerPoint Rubric for presentations.
7. 
Summary:  Take an oral test over vocabulary.

•
LESSON 2:  Fermenting Milk and Research on Fermentation Topics


1.    Review essential questions.

· What is the difference between yeast, bacterial, and mold fermentation?

· What factors impact the growth of single celled organisms?

2.     Pour milk into 2 quart  jars, cover and set aside at room temperature.  Explain the process of fermenting milk. Emphasize role of lacto bacillus converting lactose into lactic acid.  Ask students to observe everyday when they come into class.

3.
Students continue their research and prepare a 15 minute oral presentation accompanied by 6-8 Power Point slides on their topics.  If applicable, student must devote one slide to the chemical formula involved in the fermentation process and explain it to the group when giving the presentation.
4.
Summary
· Check to see how students are progressing on topic and see how much more time they need.
· Answer questions, address concerns.

5.    Homework:  continue research at home.

•
LESSON 3: The Chemistry of Fermentation


1.
Post and review essential questions.
· How is fermentation involved in the process of pickling, making vinegar and yeast breads?

2.
Speaker:  Ask a science teacher explain the relationship between single-celled and multi-celled organisms, the rate at which a chemical reaction occurs by changing concentration, temperature, or pressure,  the addition of a catalyst, and  the chemical formulas pertinent to the fermentation process-yeast, bacterial, mold.

3.
Summary:  Question and answer session on the chemistry of fermentation.  Students isolate formula pertinent to their presentation and make sure they understand it well enough to explain in their presentation. Check milk-discuss what has happened if anything;  identify curds and whey; what caused milk to sour?

4.
Homework:  Continue research; outline presentation and slides. 
Lesson 4: Research on Fermentation Projects


1.
Ask students what the essential questions are
.
2.
Some students go to computers/computer lab to make Power Point slides; have a student who is good in technology put the slides into one presentation on fermentation in the order that the teacher wants students to present.
3.
Other students work on class presentation. 
4.
Summary:  Check on students to make sure everyone is ready to present on the next day
. Also, check the milk. It should be well separated into curds and whey.
Lesson 5: Student Presentation on Bacteria, Mold, and Yeast Fermentation

1.
Students give presentation on Fermentation Caused by Bacteria and Molds and Fermentation Caused 
by Yeast; How to Tell Yeast Is Alive
2. 
Students in audience take notes and each student writes down 5 test questions from each presentation.  Teacher adds information and evaluates presentation using PowerPoint Rubric.
3. 
Question and answer session of students and teacher after each presentation for clarification.
4.
Summary: Students ask questions they have listed on papers for test items and ask other students to answer them orally.  Teacher takes up test questions and uses to develop end of unit test. Time permitting, teachers should separate curds from whey using a cheese cloth.  Let students smell the curds and whey. Separate into halves and put in refrigerator.  After class, the teacher takes half of the curds and adds salt and stirs to make cottage cheese.
Lesson 6: Demonstration on Pickling

1.
Have Extension Agent give a demonstration, emphasizing the chemistry of pickling using brine.  Use 
the following:  green beans, cucumbers, okra, cabbage.
2.
Provide students with wide mouth half pint pickling jars. Give out Pickling Graphic Organizer. After the 
demonstration, students will pickle a vegetable using brine.
3. 
 Summary:  Ask students the following questions:  What is brine?  What role does salt play in fermentation?  How does the amount of salt impede or speed up the fermentation process?  Why do the vegetables have to be completely submerged in water?  Why do you use distilled water and sea salt?  How long do you leave the vegetables in the brine.  What does the brine do to the color and 
texture and flavor of the vegetables, etc. ? 

4.
Remove cottage from refrigerator and let students observe and taste.  After school the teacher takes   
the other half of the curds adds salt and food coloring and compresses into a block of cheese.
Lesson 7: Making Vinegar


1.
Students give presentations on Making Vinegar and The Science Behind Making Yeast Breads.
2. 
As the students give presentation on Making Vinegar, teacher will follow the steps to make vinegar. The vinegar will take 4-6 weeks to ferment. 
3.
 Students in audience take notes and each student writes down 5 test questions from each presentation. 
4.  
Teacher adds information and evaluates presentation using PowerPoint Rubric.
5. 
Question and answer session of students and teacher after each presentation for clarification.
6.
Students ask questions they have listed on papers for test items and ask student to answer them orally. Teacher takes up test questions and uses on unit test. Show students compressed block of cheese, tell students what was done to make the cheese and let them taste on a cracker.

Lesson 8: Lab on Making Refrigerator Yeast Rolls

1.
Teacher assigns students to kitchens.  Teacher gives out lab sheet with Yeast Roll Recipe and variations for
 yeast rolls.
2. 
Students read lab sheet, gather equipment and utensils, mix dough, knead, place in bowl, oil the 
  
        top of dough and put dough in refrigerator with damp cloth. Clean work area and put equipment, 
 
      utensils back in place.

3.
Students return to tables in groups assigned in kitchens and decide what yeast roll or variation  they want to           make with refrigerator dough.  

4.
Instruct them that they must come in before school, roll out the dough, add the variation ingredients, place the rolls on a greased pan and cover with oil and a damp cloth, leave to let rise.  If the class is late in the day, the student needs to leave the teacher a note as to when the rolls need to be baked and at what temperature.

5.
Summary:  Discuss the function of the following in the mixture:  the flour, eggs, yeast, milk, sugar, salt. Discuss what has happened if the rolls don’t rise, if they rise and collapse, if the rolls have huge air bubbles in them when they rise, what is the smell coming from the yeast rolls when baking, what has caused the rolls to rise, what is the food for the yeast etc.?
Lesson 9: Reviewing for the Exam

1.
Students bake rolls.

2.
While baking, review for unit exam on fermentation by using the student generated questions and devising a Jeopardy game. Pass out a copy of the Teacher and Student Notes to the students to highlight some of the most important points on fermentation. 
3.
When rolls are through baking, taste and discuss the science of making rolls with yeast.  How is CO2 manufactured?  Review the formula. How do one celled organisms reproduce, etc.?
4. 
Students evaluate rolls and taste.
5.
Once the students have reviewed the unit, distribute the Fermentation Exam. Grade it using the Fermentation Exam Key.  
•
ATTACHMENTS FOR LESSON PLANS:
· PowerPoint Presentation Rubric

· Teacher and Student Notes

· Pickling Graphic Organizer

· Fermentation Exam

· Fermentation Exam Key

•
NOTES & REFLECTION: 

· Before class, prepare milk for fermentation and ask students to observe daily. You can also ask the students to make the cottage cheese and cheese after school and bring it to class.  

· Give Student/ Teacher Notes to students when teacher thinks  appropriate.  Remind them that they must memorize the pickling graphic organizer and know the information on the notes for the unit exam.
· You will need to supply your own lab sheet for making yeast rolls as well as the variations (if cinnamon rolls etc. are desired). 
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Culminating Unit Performance Task Title: 
Fermentation Recipe Book
Culminating Unit Performance Task Description/Directions/Differentiated Instruction:
Have students research different recipes that are a result of fermentation (school appropriate). Once they have picked their favorite, ask them to type it up and illustrate each step. After all the students are finished, bind the recipes together for a recipe book. 
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Materials & Equipment: 
· 2 quart jars with lids

· Science lab equipment for science teacher’s presentation 
· Earthenware cylindrical or glass cylindrical container for pickling demonstration

· 28 half pint wide mouth jars for students’ pickling project
· Lab equipment for making yeast rolls.
21st Century Technology Used: 
	x
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	x
	Interactive Whiteboard
	
	Calculator
	x
	Graphic Organizer

	x
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	
	Wiki
	x
	Electronic Game or Puzzle Maker

	
	Email
	
	Website
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