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Science and Technology of Food
Subject Code: 011010
Outcome & Competency Descriptions

Course Description: 
Students will examine the research, marketing, processing and packaging techniques applied to the development of food products. Learners will examine nutrient content and their chemical makeup, while applying principles of chemistry to the development of food products. They will examine and implement food safety, sanitation, and quality assurance protocols. Government regulations and food legislation will be examined and the implications for food science and technology will be identified.

	Unit Description 
	Percentage of Course 
	Standards
	Key Terms	Comment by Kidd, Sarah: Alphabetical
	Project Ideas

	Careers in Food Science and Technology
	5%
	1.1.2. Identify the scope of career opportunities and the requirements for education, training, certification, licensure and experience.
	· Food Technologist
· Nutritionist
· Packaging Engineer 
· Food Product Development Manager
· Food Safety Auditor
· Quality Assurance (QA) Manager 
· Sensory Scientist
· Research & Development (R&D)
	· Host a virtual classroom presentation with a Laboratory Technician, Food Scientist, or Packaging Manager
· Look at sample pay stubs from industry related careers
· Create classroom jobs
· Use Ag Explorer Educator Resources
· Watch a video about aspects of the food production chain

	Chemistry of Food
	5%
	3.4.3. Differentiate between organic and inorganic compounds.
7.1.1. Classify components of food into nutrient categories.

	· Organic Compounds
· Inorganic Compounds
· Protein
· Carbohydrates
· Fat
· Lipids
· Vitamins
· Minerals
	· Discuss the differences in meaning of organic in agricultural production and in food chemistry
· View ingredient lists found on a food package and identify each item as a source of protein, carbohydrate, fats, vitamins, minerals, or water

	Food Safety and Security
	15%
	7.6.4. Describe good manufacturing practices and the correlating corrective actions.
7.6.5. Identify and describe food-borne hazards.
7.6.6. Identify and describe points in production where food safety hazards can be controlled.
7.6.7. Identify and describe critical limits

	· Good Manufacturing Practices (GMP)
· Hazard Analysis & Critical Control Points (HACCP)
· Hazard Analysis & Risk-Based Preventative Controls (HARPC) 
· Corrective Actions
· Food-borne hazard
· Critical Control Limits 
· Sanitation
	· Demonstrate proper handwashing
· Glo-Germ Lab
· Allow students to cook an item following a written food safety plan
· Safety First – Responsibilities for a Safe Food Supply
· Food Safety Sleuths – Food Safety Specialist

	Quality Assurance
	10%
	7.2.1. Describe the types of spoilage (e.g., oxidation, microbial), their sources and impact.
7.2.2. Describe the quality attributes (e.g. color, flavor, texture) that a food product possesses.

	· Spoilage
· Oxidation
· Microbial
· Quality Attributes
· Texture
· Aroma
· Flavor
· Enzymatic Browning 
· Mouthfeel 
· Water Activity
	· A Chilling Investigation 
· FoodMASTER Middle: Food Safety
· Mix it Up! Food Scientist 
· How to Avoid the Danger Zone
· Conduct a project on food spoilage by leaving out meat, dairy, or other products. Have students keep daily logs to observe physical, pH, and sensory changes, familiarizing them with signs of spoilage.

	Nutrition & Food Nutrients
	25%
	7.1.2. Identify sources and forms of energy in foods
7.1.5. Describe the composition and structure of sugars, complex carbohydrates, lipids, vitamins, minerals and proteins.
7.1.6. Identify sources of sugars, complex carbohydrates, lipids, vitamins, minerals and proteins, and their nutritional contributions to dietary needs.
7.1.7. Relate the functions and physical properties of simple and complex carbohydrates, lipids, vitamins, minerals and proteins (i.e., functional ingredients) to the manufacturing of food products.




	· Energy 
· Nutrients 
· Calories
· Carbohydrates
· Simple
· Complex
· Sugars
· Lactose
· Sucrose
· Lipids
· Saturated Fat
· Unsaturated Fat
· Proteins 
· Amino Acids
· Vitamins 
· Mineral
	· Create a food journal
· Compare energy sources verses calories on a variety of food labels 
· FoodMASTER Middle: Energy Balance
· Trail Mix Math
· Weighing Your Options 
· FoodMASTER Middle: Grains
· FoodMASTER Middle: Fats & Oils 
· FoodMASTER Middle: Protein 
· Fruits and Vegetables: The Right Pick for Vitamins and Minerals
· Use different types of flour to make bread and evaluate the sensory differences between them
· Create your own salad dressing or compare a variety of salad dressing food labels
· Compare and contrast plant protein sources with meat protein sources
· Create dough balls using flour and water and use cheesecloth to wash away starch and observe gluten
· Compare and contrast vitamin and mineral content in raw fruits and vegetables to processed foods

	Introduction to Food Processing
	10%
	7.4.2. Describe the process of dehydration and concentration, control the variables that affect the quality of dried foods and apply the methods.
7.4.6. Compare and contrast storage and distribution methods for shelf-stable and non-shelf-stable products.
	· Dehydration 
· Concentration 
· Storage
· Distribution
· Shelf-stable
· Unit Operations
	· Constructing the Process
· There’s Something Fishy about Processing
· Cruisin’ for a Bruisin’ Food Packaging Specialist


	Food Law and Regulation
	10%
	1.3.1. Analyze how regulatory compliance (e.g., United States Department of Agriculture [USDA], Food and Drug Administration [FDA], United States Department of Interior [USDI], Ohio Livestock Care Standards, water quality standards, local water regulations, building codes) affects business operations and organizational performance.  
1.3.2. Follow protocols and practices necessary to maintain a clean, safe and healthy work environment.
	· Protocols
· Food & Drug Administration (FDA)
· United States Department of Agriculture (USDA)
· Food Safety Modernization Act
· Generally Recognized As Safe (GRAS)
	· Research and create posters for a specific food from the farm to your table, include food safety practices along the route
· Identify food products and sort them by their regulatory agency

	Food Product Development and Research
	15%
	7.5.1. Conduct a sensory evaluation of food products.
7.5.2. Identify consumer preferences, trends and opportunities affecting food product development.
7.5.6. Develop a food product package and label according to industry standards.
	· Sensory Evaluation
· Aroma 
· Flavor
· Texture
· Trends 
· Food Product Development
· Serving Size
· Net Weight
· Food Allergens
· Triangle Test
· Principal Display Panel (PDP)
· Information Panel
· Ingredients Statement
	· Complete sensory evaluation components of the Food Science & Technology CDE
· Complete components of the Product Development component of the Food Science & Technology CDE
· Develop presentations from a list of common misconceptions or myths about food labels
· The Truth Behind the Label
· It’s All in A Label

	Supervised Agricultural Experiences 
	3%
	1.3.1. Analyze how regulatory compliance (e.g., United States Department of Agriculture [USDA], Food and Drug Administration [FDA], United States Department of Interior [USDI], Ohio Livestock Care Standards, water quality standards, local water regulations, building codes) affects business operations and organizational performance.  


	· SAE (Supervised Agricultural Experience)
· Exploratory
· Placement
· Entrepren-eurship
· Research
· Inventory
· Investment
	· SAE projects
· National FFA SAE Videos and Lesson Plans
· Career Success Lessons - National FFA Handbook Advisor’s Guide



	FFA
	2%
	1.2.2. 	Deliver formal and informal presentations.
1.2.5.     Communicate information (e.g., directions, ideas, vision, workplace expectations) for an intended audience and purpose.
	· Agricultural Education
· National FFA Organization
· Teamwork
· Leadership
· Alumni 
· Honorary
· FFA Degrees
· Communication

	· Teamwork activities
· Greenhand Quiz CDE
· National FFA Student Handbook Advisor’s Guide – What is FFA?
· FFA New Horizons – Teaching Guide & Digital Lessons
· Foundational Life Skills Lessons 











FFA Opportunities for Middle School Students: 
Application-Based Award Programs:
Agriscience Fair
Discovery FFA Degree
National Chapter Award 
Career Development Events:
Career Exploration Career Development Events
Career Conversation
Career Exploration Presentation
Career Quiz Bowl
Impact of Agriculture 
Creed Speaking Career Development Event
Greenhand Quiz Career Development Event
Milk Quality and Products Career Development Event
Novice Parliamentary Procedure Career Development Event
Poultry Management Career Development Event
Leadership Events:
Ohio FFA Leadership Nights
State FFA Convention
National FFA Convention
Local Events and Programs:
Chapter Awards Ceremonies
Chapter FFA Meetings
Community Initiatives
FFA Week Celebrations
Local Programs
Supervised Agricultural Experiences
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