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Career, Technical, & Agricultural Education







PATHWAY:  
Nutrition and Food Science
COURSE:  

Food Science
UNIT 5: 

FCS-FS-5 Importance of Water and pH
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Annotation: 
Students will explore the significance of the pH scale and the properties of water in relation to food products' freshness and safeness. Also, the continuing cycle of water will be elaborated on in relation to pH and humans' daily consumption of water and/or food products. 
Grade(s):  

	
	9th

	
	10th

	X
	11th

	X
	12th


Time:  
15 hours
Author: 
Patti Cook
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 appropriately. 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. Many students (both with and without disabilities) who struggle with reading may benefit from the use of text reading software or other technological aids to provide access to printed materials. Many of these are available at little or no cost on the internet.
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GPS Focus Standards: 
FCS-FS-5. Students will discuss why water and pH are important factors in food preparation and preservation. 


a) Explain the properties of water. 


b) Describe and demonstrate the functions of water in food preparation and the influence of water content on the food preparation and storage process. 


c) List the common sources of water and the common contaminants. 


d) Identify the properties of acids and bases; discuss what happens when water ionizes and how ionization relates to the formation of acids and bases. 


e) Describe the pH scale and how it is related to the properties of food, safety, and freshness; demonstrate how to measure pH. 

GPS Academic Standards:
SC7.
Students will characterize the properties that describe solutions and the nature of acids and bases. 

SPS6.
Students will investigate the properties of solutions. 

National / Local Standards / Industry / ISTE:

NFCS 9.6. Demonstrate food science, dietetics, and nutrition management principles and practices.
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Enduring Understandings: 

The uniqueness of water’s properties determines the quality of what we eat and drink but is subject to contamination from various sources. Interaction with particular substances or surfaces can contaminate water and make it unfit for our daily uses, which implies the importance of knowing where water has traveled since moving from its original source. Water properties and its neutrality on the pH scale also make it the universal solvent, and the pH scale is very important for determining food products’ safeness and freshness.
Essential Questions: 
· How do the properties of water come into play when preparing and storing food?
· How can contaminated water wind up in your food?

· What is the role of water in the formation of acids and bases?

· How can the pH of food become a safety concern?
Knowledge from this Unit: 
Students will be able to: 
· Give real-life examples demonstrating the properties of water.
· Understand the water cycle and how different types of contamination could occur.
· Identify common household items as acids or bases, and explain how water plays a role in their formation.
· Measure the pH of various items and determine whether they are acidic or basic.

· Discuss the properties of acids and bases.
Skills from this Unit: 
Students will:
· Determine the pH of various items.
· Draw the water cycle.
· Pinpoint possible contamination sources along the water cycle.

· Determine whether a substance is an acid or a base.
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Assessment Method Type: Select one or more of the following. Please consider the type(s) of differentiated instruction you will be using in the classroom.
	X
	Pre-test

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

	
	_X_ Quizzes/Tests

_X_ Unit test

	X
	Group project

	X
	Individual project

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

	
	__ Self-check rubrics   

__ Self-check during writing/planning process

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

__ Academic prompts

_X_ Practice quizzes/tests

	
	Subjective assessment/Informal observations

	
	__ Essay tests

_X_ Observe students working with partners

__ Observe students role playing

	
	Peer-assessment  

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

	
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

__ Application of skills to real-life situations/scenarios

	X
	Post-test


Assessment Attachments and / or Directions: 
Pre-Test/Post-Test: Properties of Water
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•
LESSON 1: Properties of Water

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

FCS-FS-5. Students will discuss why water and pH are important factors in food preparation and preservation. 

a) Explain the properties of water. 

b) Describe and demonstrate the functions of water in food preparation and the influence of water content on the food preparation and storage process. 

c) List the common sources of water and the common contaminants. 

d) Identify the properties of acids and bases; discuss what happens when water ionizes and how ionization relates to the formation of acids and bases. 

e) Describe the pH scale and how it is related to the properties of food, safety, and freshness; demonstrate how to measure pH. 

2.
Review Essential Questions. Post Essential Questions in the classroom. 
· How do the properties of water come into play when preparing and storing food?

· How can contaminated water wind up in your food?

· What is the role of water in the formation of acids and bases?

· How can the pH of food become a safety concern?

3.
Identify and review the unit vocabulary. Terms may be posted on word wall.

	Acid
	Base
	Ionization

	Solubility
	Cohesion
	adhesion

	Surface tension
	Evaporation
	Condensation

	Precipitation
	Runoff
	Point source pollution

	Non-point source pollution
	Chemical contaminates
	Biological contaminates


4.
Continue the lesson plan with activities, discussions, and interest-grabbers.

A. Pre-Test: Properties of Water. 

· The quiz can be done as a class; students will be repeating the quiz after they learn more about water’s properties (Part ‘E’), so the decision to review answers before or after students have completed the lab activities is up to the instructor.
B. Distribute Properties of Water Pre-Lab Questions Worksheet; students may be able to complete this with what they learned from the USGS website. Distribute the Properties of Water Lab Activity Worksheet (if necessary, students can also use the information provided on the lab activity worksheet to finish the pre-lab questions), and follow with carrying out the lab activity. 
C. Pass out and review Water Properties Handout and students may do some of the activities at http://www.nclark.net/Solutions (students can be encouraged to explore more links on the internet outside of class if internet is available to them).
D. Water Surface-Tension Lab Handout
E. Review Activity: Repeat Pre-Test: Properties of Water, and initiate a discussion on why any questions answered incorrectly previously were incorrect.
•
LESSON 2:  Contaminated Water

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

· How can contaminated water wind up in your food?
2.
Continue the lesson with activities, discussions, and interest-grabbers. Lessons after Lesson 1 do not need to repeat the standards and unit vocabulary.
· Introduce topic by having students create some contaminated water using the activity: Who Dirtied the Water Lab Activity Handout, questions on this handout can be answered on a separate sheet of paper.
3.
Draw and label the Water Cycle Diagram.
4. 
Learn about point source pollution using Point Source Handout.
5.
Learn about non-point source pollution using Nonpoint Source Handout.
6.
Use the Interactive non-point source pollution demonstration kit available from Georgia Project WET: http://gaprojectwet.org/gawet_news.html, and select classroom tools loans or check with your county water education office.
7. 
Quiz and remediate

8.
Summary: End each lesson following Lesson 1 with a summary activity or discussion.
· Have students create a brochure or poster of the water cycle and how water becomes contaminated, and also include a list of what individuals can do to prevent contamination.

9. Give Post-Test: Properties of Water to see students progress.
•
LESSON 3:  Acids and Bases

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

· What is the role of water in the formation of acids and bases?

· How can the pH of food become a safety concern?
2.
Ask students orally some basic questions about acids and bases to gauge level of previous knowledge.
3. 
Review basics of pH, focusing on parts that students missed in oral questioning:   http://ga.water.usgs.gov/edu/phdiagram.html
4. 
Kitchen pH Lab Activity: Handout
5. 
Summary of Ionization: activity found on http://mvhigh.net/jnevis/Biology/pHlab.htm
6. 
Review Acids, Bases, Ionization and pH and the handouts.
7.
Summary
•
ATTACHMENTS FOR LESSON PLANS:
Properties of Water Pre-Lab Questions Worksheet
Properties of Water Lab Activity Worksheet
Water Surface-Tension Lab Handout
Who Dirtied the Water Handout
Kitchen pH Lab Handout
pH Lab Activity Handout

Water Properties Handout
Point Source Handout
Nonpoint Source Handout
•
NOTES & REFLECTION: 

You will need to check on the non-point source kit ahead of time…up to 2 or 3 weeks.
The pH lab requires pH paper which will need to be ordered ahead of time. The Water Surface-Tension Lab and the Kitchen pH Lab Activity Worksheet contain lists of materials needed, so it may be necessary to make sure those are in the lab ahead of time, also. Read over the information in advance for any information that is unfamiliar. 

****Even household supplies may be harmful.  Wear safety goggles when performing lab activities.****
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Culminating Unit Performance Task Title: 
Keeping it Simple Presentations
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
· Students will create a PowerPoint or children’s book explaining the basics of acids, bases, ionization, and pH to elementary school children.

· Students will present their project to the class.

Attachments for Culminating Performance Task: 
Presentation Rubric
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Web Resources:
· http://ga.water.usgs.gov/edu/waterproperties.html
· http://www.nclark.net/Solutions
· http://ga.water.usgs.gov/edu/sc3.html
· http://ga.water.usgs.gov/edu/watercyclehi.html
· http://www.eoearth.org/article/Point_source_pollution
· http://www.epa.gov/owow/NPS/qa.html
· http://gaprojectwet.org/gawet_news.html
· http://ga.water.usgs.gov/edu/phdiagram.html
· http://mvhigh.net/jnevis/Biology/pHlab.htm
Materials & Equipment: 
· pH paper
· Computer with internet access
· Projection equipment
· Non-point source demonstration kit
· Household items to test pH on

· Items for properties of water lab, pennies and paperclips
· Water Surface Tension Lab:

· Water                

· Aluminum foil               

· Index cards

· Alcohol              

· Marbles or paper clips      

· Scissors

· Dish detergent       

· Wire mesh                   

· Talcum powder

· Chips of soap   

· Wax paper                    

· Bubble solution     

· Small jars                   

· Bubble blowers       

· Plastic glasses

· Kitchen pH Lab:

· pH paper

· 6 test tubes

· Permanent marker

· Transfer pipits

· Water

· Vinegar

· Lemon juice

· Milk

· Milk of magnesia

· Floor cleaner

· Red cabbage juice in beaker

· Waste container

· Paper towel

· Stirring Rod

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

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	x
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	X 
	Website
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