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Course Description
The students will learn the many product development technologies that can be utilized as they develop their products, which can vary dramatically dependent on the product, its package and its method of distribution. They will gain an understanding of food technology which will be extremely beneficial as they contemplate how to design a new product, extend shelf life, and/or maximize your product quality for as long as possible. 

Technologies from “farm to fork” including good agricultural practices, cold chain management, product formulation options, thermal and non-thermal processing technologies, extended shelf-life packaging considerations, and best practices in distribution will be covered. Innovative technologies such as modified atmosphere packaging (MAP), sous vide, cook chill, and high pressure processing will be discussed as well. 

Disciplined product development process to incorporate into their business will also be learned to maximize chances for success and minimize potential mistakes, as they learn to develop and commercialize prepared food products to the marketplace. 

OverviewThe goal of this course is for the students to learn the various product development technologies available and the process a food product goes through from 
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	Explain why understanding Food Product Development and Technology Essentials is relevant for me as a Food Industry professional.
	MR: Understanding Food Product Development and Technology Essentials is relevant for me because it informs me about food product:


	· Process

· Farm to Fork

· Essential Technologies

· How to keep food fresh
	· 
	· 

	
	In the previous course, Food Trends: Finding your Niche in the Specialty Food Marketplace, you learned what it takes to start a food business, differentiate your food product from your competition, to know what a consumer is looking for when he or she buys a food product, and to avoid certain pitfalls and follow strategies in order to build and maintain a successful food business.

Now, have you ever wondered what your food goes through to get from the farm to your fork? What processes and technologies make your food safe to eat? How does it maintain its quality and freshness? Do you know if your food was prepared sous vide, or if it was cook chilled?

By the end of this course, the next time you sit down for a meal you’ll really look at your food and know all about the “tools in the toolbox” technologies that helped develop and make the food you consume the best it can be as well as safe to eat.

You will know why these technologies are utilized from agricultural practices, processing technologies, packaging technologies and distribution technologies.

And you will know what sous vide is and the other specific technologies that can be adapted to various product applications.

We have a lot to cover, let’s get started!
	
	· 
	· 
	· 

	
	Identify the tool used to extend the bacteriological and/or sensory shelf life of a food product 

The good news is a variety of technologies exists to enhance food safety and extend the shelf life of a product.

The sobering news is that for every food product you see and purchase, assume that preventative technologies may be absent, inadequate, or incapable of withstanding significant abuses in time and temperature.

That is why food products are required to go through Hurdle Technologies in order to avoid these significant abuses in time and temperature.

Hurdle Technologies are proactive and preventative tools to extend the bacteriological and/or the sensory shelf life of a food product.
	What is the tool used to extend the bacteriological and/or sensory shelf life of a food product?

 
	·  Hurdle Technologies

·  Hill Technologies

· Shelf Life Technologies

· Temperature Control Technologies


	· 
	· 

	
	How did food technology start?

Let’s look at a brief history of food technology!  

First, food was cultivated through traditional agriculture.

As technology progressed and new inventions were created, a new term was invented called Value-Added Prepared foods.  Value-Added Prepared foods encompasses three categories: Canned foods, Frozen foods, and Refrigerated Ffoods.

Canned and Shelf Stable Foods:

Canned technology was invented by Nicholas Appert as recent as 1809.   Foods now had a longer and more stable shelf life.  The Canning industry first assumed importance during the US Civil War.  Widespread availability of canned foods didn’t happen until the early 20th century, but it represents a multi-billion dollar segment today.

In 1862, Louis Pasteur showed that microorganisms can cause disease.

Because of extreme time-temperature requirements, types of products that can be offered and quality that can result were somewhat limited with Canned and Shelf Stable foods.

This meant that a better system of preserving foods needed to be developed.


	(Please double check wording and history flow)
	(Comic Strip History)
	
	

	
	Frozen Foods: 

Even though the “technology” for frozen foods developed in prehistoric times, it was not until early 20th century that the mechanical refrigeration infrastructure and household freezers were established allowing foods to be frozen.  Clarence Birdseye’s Frozen veggies was invented in 1930, the “TV Dinner” was invented in 1954, and countertop household microwaves were being sold for $500+ in 1967.  The invention of microwaves and the convenience it provided the consumer enabled the Frozen foods category to realize its full potential.


	
	· 
	· 
	· 

	
	Refrigerated Foods:

Increased consumer demand for convenience and quality has resulted in a perception that refrigerated foods can best provide both convenience and quality and is the best category out of Canned and Frozen foods.  

The advantages of refrigerated foods include visual appeal.  This drives consumers to try them.

Taste, value, and experience drives repeat customers to keep buying refrigerated foods. 

The disadvantages is that the quality of refrigerated foods is not static.  It continually changes over its shelf life.  This results in a dramatic and significant increase regarding food safety issues and food borne illnesses.
	(wording is funny, please fix)
	· 
	· 
	· 

	
	Examples of refrigerated prepared convenience foods are:

· Precut Fruits 

· Precut Vegetables

· Produce (cut) salads

· Entrees/Meals

· Entrée salads

· Side dish salads

· Component salads and entrees

· Sandwiches

· Dips

· Spreads

· Salsas

· Salad Dressings

· Puddings/Gelatins

· Baked desserts

· Beverages/Smoothies

· Cooked Meat, Poultry and Seafood Entrees
	
	· 
	· 
	· 

	
	Identify the three categories of convenience foods prepared for the time starved consumer and which ones have the greatest health risk?

In this multitasking, fast-paced world, time-starved consumers are looking for foods that are convenient to locate, convenient to buy, convenient to prepare, and convenient to eat.

Various preparation and “involvement” alternatives exist for today’s consumer.  There are three categories of convenience foods prepared for the time-starved consumer.

Ready-to-Eat (RTE) – greatest convenience, frequently greatest risk as well

Ready-to-Heat (RTH) – “heat and eat”

Ready-to-Cook (RTC) – now “scratch” cooking

All three categories of convenience involve some degree of risk.
	What are three categories of convenience foods prepared for the time-starved consumer?

True or False?


	· Ready-to Eat (RTE)

· Ready to Heat (RTH)

· Ready to Cook (RTC)

· Ready to Throw (RTT)

T: Ready to Eat, Ready to Heat, and Ready to Cook all involve some degree of health risk.

T: Ready to Eat is the greatest convenience but is frequently also the greatest health risk.
	· 
	· 

	
	
	Which following images fall under which category of convenience foods prepared for the time-starved consumer?

(Please double check if correct)
	· ready to eat
· ready to heat
· ready to cook
· ready to eat 
· ready to cook
	· 
	· 

	
	Describe food safety and quality challenges 

What do Pet food, Peanut butter, Fresh-Cut Produce (tomatoes, peppers, mangoes) have in common?

They have all been recalled!

In fact, Industry recalls are happening every week!

Let’s look at the reasons why there seems to be an increase in food safety and quality challenges resulting in industry recalls.

Food safety and quality challenges are happening because of:

· Enhanced regulatory focus (plus new FSMA legislation)

· Improved detection systems and lower detectable limits

· An aging population that is more susceptible to foodborne illness 

· Increased differentiation of foods, resulting in new combinations of ingredients, which have not been marketed before and result in new risks

· Consumer demands for “cleaner” labels and convenient, ready-to-eat food products

· Emergence of new pathogens, pathogens not previously associated with food, and antibiotic-resistant strains

· Inadequate cold chain, caused in part by extensive food distribution systems, and exacerbated by manufacturer’s desire for longer shelf life

· Increased urbanization in America, resulting in a blending of rural and urban landscapes, and greater potential for contamination in agricultural supply (from field, runoff, etc.)
	Check the following reasons why there is an increase in food safety and quality challenges resulting in frequent industry recalls. 
	· Enhanced regulatory focus (new FSMA legislation)

· Improved detection systems and lower detectable limits

· Aging population that is more susceptible to foodborne illnesses

· Increased differentiation of foods, new combo of ingredients

· Consumer demands for “cleaner” labels and convenient ready to eat food 

· Emergence of new pathogens, not previously associated with food, antibiotic resistant strains

· Inadequate cold chain, caused in part by extensive food distribution and exacerbated by manufacturer’s desire for longer shelf life

· Increased urbanization in US, resulting in blending of rural and urban landscapes, greater potential for contamination in agricultural supply (from field, runoff)
	· 
	· 

	
	Describe the factors that can help eliminate microorganisms which pose food safety and quality hazards.

So how do we address these food safety and quality challenges? 

Every microorganism has defined growth parameters, and the ability of an organism to pose a hazard can be inhibited, and potentially eliminated, by a number of factors, such as:

· Nutrients

· Water Activity

· pH

· Atmospheric conditions

· Presence of inhibiting substances, such as preservatives, microbial interactions, and competition from other bacteria

· Heat

· Pressure

· Time and Temperature


	Every microorganism has defined growth parameters, and the ability of an organism to pose a hazard can be inhibited, and potentially eliminated, by a number of factors.
What are these factors?
	· Nutrients

· Water Activity

· pH

· Atmospheric conditions

· Presence of inhibiting substances, preservatives, microbial interactions, competition from other bacteria

· Heat

· Pressure

· Time/Temperature
	· 
	· 

	
	Define Hurdle Technologies

As previously mentioned, the good news is that a variety of technologies exist to enhance food safety and extend product shelf life.

These variety of technologies are called Hurdle Technologies. 

Hurdle Technologies are proactive and preventative tools to extend the bacteriological and/or the sensory shelf life of a food product.  

A Hurdle Technology may be considered as:

· A potential CCP in your process, and/or 

· A weapon in your arsenal of technologies that provides enhanced food safety and/or enhanced food sensory characteristics for a greater period of time, and/or

· A technology that provides your company with a distinct competitive advantage

Application of hurdle technologies will minimize risk, but will not eliminate it.   

However, synergistic results are typically achieved when hurdle technologies are used in combination.
	Hurdle Technologies can be defined as… 
True or False?
	MC: proactive and preventative tools to extend the bacteriological and/or the sensory shelf life of a food product.

DT: 

DT: 

DT: 

· T: Hurdle Technologies may be considered as a weapon in your arsenal of technologies that provides enhanced food safety and or enhanced food sensory characteristics for a  greater period of time.

· F: Hurdle Technologies is a technology that doesn’t provide your company with a distinct competitive advantage.

· F: Hurdle Technologies will not only minimize risk, but will eliminate it.

· T: Synergistic results are typically achieved when hurdles are used in combination.
	
	

	
	
	Describe why synergy is created when technologies are utilized from all aspects of the food chain - from "farm to fork" and including agricultural practices, processing technologies, packaging technologies and distribution technologies    
	
	
	

	
	List and describe the six steps of Hurdle Technologies: from Farm to Fork 

What six steps of Hurdle Technologies does your food go through from when it’s at the farm until it reaches your fork?

1. Superior Agricultural Practices
2. Formulation
3. Processing
4. Packaging
5. Distribution/Temperature Control
6. Process Flow- Employees and Personnel
Let’s look at each step!
	List product development technologies that can be utilized in the food industry, which serve as "tools in the toolbox", and describe how each can significantly impact optimal product quality and enhanced food safety.    

Drag and Drop the six steps of Hurdle Technologies your food goes through from Farm to Fork. 
	· Superior Agricultural practices

· Formulation

· Processing

· Packaging

· Distribution/Temperature Control

· Process Flow-Employees and Personnel
	· 
	· 

	
	
	
	· 
	· 
	· 

	Superior Agricultural Practices 
	Name some superior agricultural practices utilized for optimal quality and enhanced food safety

Superior Agricultural Practices:

The First Hurdle Technology is Superior Agricultural Practices.

Back at the farm, a food product goes through superior agricultural practices before it can leave it. 

The definition of Superior Agricultural Practices is… 

(What is the exact definition of Superior Agricultural Practices?)

First, the produce has some specifications.

Optimize Produce Raw Material Specifications 

· Genetics

· Variety

· Initial Maturity

· Postharvest Handling 

Then, the product goes through a cooling process right after it’s harvested.

Cooling

· Dramatic benefits of utilizing rapid cooling techniques immediately after harvest to retard microbial growth and enzymatic activity have been well documented. 

Then, it’s placed in Storage and Ripening Containers which minimize potential for cross contamination.

Optimum Processing Maturity


	Drag and Drop some examples of superior agricultural practices used for optimal quality and enhanced food safety.

(need more information about Superior Agricultural Practices to fill in the blanks)
	· Optimize Produce Raw Material Specifications: Genetics, Variety, Initial Maturity, Postharvest Handling

· Cooling: immediately after harvest to retard microbial growth and enzymatic activity

· Storage and Ripening Containers that minimize cross contamination

· Optimum Processing Maturity
	· 
	· 

	
	What are some dilemmas with fresh-cut produce?

When growing fresh cut produce from the farm, there are some dilemmas that have to be addressed.

Microbial variability on produce is significant and can vary 

· within inches in the field 

· by product

· by degree of product maturity 

· by season, and  

· by point of origin

Pathogens can be internalized via roots, flowers, stem scars, pores, channels, bruises, air cells, temperature differentials

Biofilms protect pathogens against bactericidal agents
	Check which of the following examples best describes where microbial variability can vary.

(What exactly are biofilms?  Does the audience need to be tested on pathogens and biofilms?)
	· within inches in the field

· By product

· By degree of product maturity

· By season

· By point of origin

· Internalized pathogens via roots, flowers, stem scars, pores, channels, bruises, air cells, temp differentials
	
	

	
	Describe post-harvest agricultural practices

In order to maintain superior agricultural practices, there are many measures to ensure superior post-harvest agricultural practices.  .

Segregated area for sanitizing produce with low risk and high risk processing operations

External surface pasteurization (steam or hot water) of raw materials

Abrasive scrubbing

Extreme sanitation of cutting equipment, which can be notorious as source of cross contamination

Chlorine, Peroxyacetic acid, ozone, UV light and/or other chemical aids in washing solution before and/or after cutting
	There are some measures to ensure superior post-harvest agricultural practices.  What are they?
	· Segregated area for sanitizing produce with low risk and high risk processing operations

· External surface pasteurization (steam or hot water) of raw materials

· Abrasive scrubbing

· Extreme sanitation of cutting equipment

· Chlorine, Peroxyacetic acid, ozone, UV light, chemical aids in washing solution before/after cutting
	· 
	· 

	Formulation Hurdles 
	Define and list the formulation hurdles

The second Hurdle Technology is Formulation Hurdles.

Formulation Hurdles is  

(What exactly is the general definition of Formulation Hurdles?)

The following are formulation hurdles:

· Acidulants- Natural or Synthetic

· Antimicrobial agents

· Sodium benzoate, potassium sorbate, sodium nitrite, etc.

· Sodium lactate, nisin, liquid smoke, sodium propionate

· Natural spices, e.g. rosemary

· Pre-treatment of components used in process

· Irradiated spices

· Blanching of vegetables

· Chemical/preservative dips

· Water Activity Control

· Antioxidants

· Competitive Microorganisms
	Choose the correct definition for formulation hurdles.

List the formulation hurdles.


	The definition of Formulation Hurdles is…

· Acidulants- natural/synthetic

· Antimicrobial Agents: sodium benzoate, potassium sorbate, sodium nitrite, sodium lactate, nisin, liquid smoke, sodium propionate, natural spices

· Pre treatment of components used in process: irradiated spices, blanching of veggies, chem/preservative dips

· Water activity control

· Antioxidants

· Competitive microorganisms
	
	

	Processing Technologies: Thermal
	Define and explain Thermal processing technologies

The Third Hurdle Technology is Processing Technologies, both Thermal and Non-thermal.

The definition of Thermal Processing Technologies is….

(What is the general definition of Thermal Processing Technologies?)

· Hot Fill, Quick Chill (Cook>Package)

· Post Pasteurization (Package>Cook to surface or internal temp)

· Cook in casing

· Sous Vide

· Microwave pasteurization

· Thermal Processing (retort sterilization)

· Aseptic


	Choose the correct definition for Thermal processing technology.

What is required in Thermal processing technology?


	The definition of Thermal Processing Technologies is…

·  Hot fill, Quick Chill (cook>package)

· Post Pasteurization (Package>Cook to surface or internal temp): Cook in casing, sous vide, microwave pasteurization

· Thermal Processing (retort sterilization)

· Aseptic
	
	

	
	Define and explain Non-Thermal processing technologies

The definition of Non-Thermal Processing Technologies is….

(What is the general definition of Non-Thermal Processing Technologies?)

Ultra High Pressure (High hydrostatic pressure) Processing

Irradiation

· Electronic beam pasteurization 

· Gamma Ray 

· X-Ray

Pulsed Light and Pulsed Electric Fields


	Choose the correct definition for Non-Thermal processing technology.

What is required in Non Thermal processing technology?


	The definition of Non-Thermal Processing Technologies is…

· Ultra High Pressure (High hydrostatic pressure) Processing

· Irradiation: electronic beam pasteurization, gamma ray, xray

· Pulsed Light and Pulsed Electric Fields


	
	

	Packaging
	Define and Describe packaging hurdles

The fourth Hurdle Technology is Packaging Hurdles.

The definition of Packaging Hurdles is…

(What is the exact general definition of Packaging Hurdles?)

There are many types of packaging technologies.

· Modified Atmosphere Packaging

· Clean Room Environment 

· Barrier Packaging Materials

· Active & Intelligent Packaging Systems

Let’s take a closer look at each type of packaging technology.
	Choose the correct definition for Packaging Hurdles.

What are the types of packaging technologies?


	· Modified Atmosphere Packaging

· Clean Room Environment

· Barrier Packaging Materials

· Active & Intelligent Packaging Systems


	· 
	· 

	
	Define Modified Atmosphere Packaging

The first type of packaging technology is Modified Atmosphere Packaging.

The definition of Modified Atmosphere Packaging is…..

(What exactly is the general definition of MAP?  Does it involve a machine? Etc?)

Modified Atmosphere Packaging encompasses:

· Gas Flush Packaging

· Vacuum Gas Flush Packaging

· Vacuum Packaging

· Vacuum Skin Packaging 
	The correct definition of Modified Atmosphere Packaging is…

Modified Atmosphere Packaging encompasses…


	· The definition of Modified Atmosphere Packaging is….

· Gas Flush Packaging

· Vacuum Gas Flush Packaging

· Vacuum Packaging

· Vacuum Skin Packaging
	· 
	· 

	
	Explain Modified Atmosphere Packaging

What does Modified Atmosphere Packaging do exactly?

· Selectively inhibits the growth of Gram negative bacteria, such as pseudomonads and other related psychrotrophs, which otherwise grow rapidly and produce off-odors and off-flavor.  

· Lactic acid bacteria, such as streptococci and lactobacilli, are less affected by MAP, and will proliferate

· Because resultant oxygen levels can be extremely low, and product can be held for an elongated period of time, an atmosphere that is conducive to growth of anaerobic bacteria, such as C. botulinum, may evolve

· Competing organisms and/or incorporation of other barriers and/or the testing of product with inoculated studies will minimize such risks.


	Choose the correct explanation of Modified Atmosphere Packaging
	· Selectively inhibits the growth of Gram negative bacteria, such as pseudomonads and other related psychrotrophs, which otherwise grow rapidly and produce off-odors and off-flavor.  

· Lactic acid bacteria, such as streptococci and lactobacilli, are less affected by MAP, and will proliferate

· Because resultant oxygen levels can be extremely low, and product can be held for an elongated period of time, an atmosphere that is conducive to growth of anaerobic bacteria, such as C. botulinum, may evolve

· Competing organisms and/or incorporation of other barriers and/or the testing of product with inoculated studies will minimize such risks.
	· 
	· 

	
	Define and explain Clean Room Environment for “High Risk” Areas

Another type of packaging technology is called Clean Room Environment for “high risk” areas.

The definition of Clean Room Environment for High Risk Areas is….

(What exactly is the general definition fo Clean Room Environment for “High Risk” Areas?)

Built-in” Systems

· Positive air pressure and HEPA (High Efficiency Particulate Air) filters that are over 99.97 percent effective for particles one micron or less 

· Makeup air is one of the central issues in maintaining clean airflow in the processing plant. 

· Air should flow from packaging to processing to raw material preparation to raw material receipt in one direction and should be positive to the outside. 

· Can be quantitatively measured, e.g. Class 100 to 100,000

“Add-On” Systems

· Air purification systems, typically utilizing UV and/or ozone
	Choose the correct definition of Clean Room Environment for high risk areas.

Choose the correct explanation of Clean Room Environment for “High Risk” areas
	· The definition of Clean Room Environment for high risk areas is….

· Built-in” Systems: Positive air pressure and HEPA (High Efficiency Particulate Air) filters that are over 99.97 percent effective for particles one micron or less , Makeup air is one of the central issues in maintaining clean airflow in the processing plant., Air should flow from packaging to processing to raw material preparation to raw material receipt in one direction and should be positive to the outside. Can be quantitatively measured

· “Add-On” Systems: Air purification systems, typically utilizing UV and/or ozone
	· 
	· 

	
	Define and explain Barrier Packaging Materials

Another type of packaging technology is called Barrier Packaging Materials.

The definition of Barrier Packaging Materials is ….

(What is the exact general definition of Barrier Packaging Materials?)

Outer Packaging Materials

· Materials to minimize transmission of light, oxygen, moisture, fog

· Incorporation of antimicrobial compounds e.g. chlorine dioxide, ozone, bacteriocins

· Materials enabling proper respiration of produce, where applicable

Inner Packaging Materials

· Moisture pads in packaging
	Choose the correct definition of Barrier Packaging Materials.

Choose the correct explanation of Barrier Packaging Materials.
	The definition of Barrier Packaging Materials is ….

· Outer Packaging Materials (materials to minimize transmission of light, oxygen, moisture, fog) (incorporation of antimicrobial compounds) (enabling proper respiration of produce)

· Inner Packaging Materials (moisture pads in packaging)


	
	

	
	Define and explain Active Packaging Systems

Another type of packaging technology is called Active Packaging Systems.

The definition of Active Packaging Systems is…

(What is the exact general definition of Active Packaging Systems?) 

Active Packaging Systems encompasses…

· Oxygen scavenging

· Carbon dioxide production 

· Moisture/relative humidity control

· Ethylene control

· Ethanol release 

· Odor removers

· Micro-perforated films and micro-pores for O2, CO2 transmission

· Venting/Steam Release Microwaveable Packaging


	The definition of Active Packaging Systems is…

Active Packaging Systems encompasses…


	The definition of Active Packaging Systems is…

· Oxygen Scavenging

· Carbon dioxide production

· Moisture/relative humidity control

· Ethylene control

· Ethanol release

· Odor removers

· Micro-perforated films and micro-pores for O2, CO2 transmission

· Venting/Steam Release Microwaveable Packaging
	
	

	
	Define and explain Intelligent Packaging Systems

Another packaging technology is called Intelligent Packaging Systems.

The definition of Intelligent Packaging Systems is….

(What is exact general definition of Intelligent Packaging Systems?)

Intelligent Packaging Systems encompasses

· Maximum Temperature Indicators

· Time/Temperature Integrators

· Ripening Indicators

· Spoilage Indicators

· Pathogen Indicators

· RFID in future may incorporate temperature, quality measures


	The definition of Intelligent Packaging Systems is….

Intelligent Packaging Systems encompasses


	The definition of Intelligent Packaging Systems is….

· Maximum Temp indicators

· Time/temperature integrators

· Ripening indicators

· Spoilage indicators

· Pathogen indicators

· RFID in future may incorporate temp, quality measures

· 
	
	

	Distribution/Temperature Control
	Explain why temperature control is critical throughout the supply chain

The fifth Hurdle Technology is Distribution and Temperature Control.

The definition of Distribution/Temperature Control is…

(What is the exact general definition of Distribution and Temperature Control?)

Temperature control is critical throughout the following supply chain:

· Raw Material harvesting and shipment

· Raw material storage

· Product Processing

· Finished goods packaging

· Manufacturing plant holding coolers

· Loading Docks, Trucks, Loading Docks

· Distribution centers/depots coolers

· Loading Docks, Trucks, Loading Docks

· Retail/Foodservice holding coolers

· Store Merchandisers/display cases

· Between store and home

· Home refrigeration and preparation

A way to control temperature throughout the supply chain is by the process of “superchilling”.

(is this correctly worded?)


	The definition of Distribution/Temperature Control is…

Choose the applicable reasons why temperature control is critical throughout the supply chain. 


	The definition of Distribution/Temperature Control is…

· Raw material harvesting and shipment

· Raw material storage

· Product processing

· Finished goods packaging

· Manufacturing plant holding coolers

· Loading docks, trucks

· Distribution centers/depots coolers

· Retail/foodservice holding coolers

· Store merchandisers/display cases

· Between store and home

· Home refrigeration and preparation
	
	

	
	Define “superchilling”

The definition of Superchilling”, is chilling to the temperature just above the freezing point of the product (typically 29ºF-35ºF) 

This minimizes microbiological growth and provide shelf life extension of 50% to over 200% versus conventional storage temps.

	Drag and Drop the correct definition of Superchilling.
	· Chilling to the temperature just above the freezing point of the product (typically 29 degrees F-35) which minimizes microbiological growth and provide shelf life extension of 50% to over 200% versus conventional storage temps
	· 
	· 

	
	Explain superchilling.

What does Superchilling do exactly?

· Storage temperature just above the freezing point of the product or raw material…for value-added produce and meat/poultry/pasta products, this would equate to a holding temperature in the range of 33-35°F. 

· Shelf life shown to be 1.5 to 4 times greater for products consistently stored at these temperatures versus those stored at conventional refrigeration temperatures of 40–45°F.  

· Results in dramatically reduced chemical and biochemical processes, and provides opportunities for significantly improved product quality as well as microbiological safety. 
	Choose the correct explanation for superchiling.
	· Storage temperature just above the freezing point of the product or raw material…for value-added produce and meat/poultry/pasta products, this would equate to a holding temperature in the range of 33-35°F. 

· Shelf life shown to be 1.5 to 4 times greater for products consistently stored at these temperatures versus those stored at conventional refrigeration temperatures of 40–45°F.  

· Results in dramatically reduced chemical and biochemical processes, and provides opportunities for significantly improved product quality as well as microbiological safety. 


	· 
	· 

	
	List the mean temperatures for prepackaged lunch meat, deli counter, and prepackaged deli.

There has been documented abuse at retail according to a survey by EcoSure in 2007.

(Do they need to be quizzed on the mean temps of prepacked, deli? Is this correct wording?  Who abused the temperatures?)

Prepackaged lunch meat should have a mean temp of -41.3 degrees.

· % above 41°F – 38%

· % above 45°F – 19%

· % above 50°F – 5%

Deli Counter mean temp should be -43.6 degrees.

· % above 41°F – 58%

· % above 45°F – 35%

· % above 50°F – 9%

Prepackaged deli mean temp should be at -39.9 degrees.

· % above 41°F – 31%

· % above 45°F – 11%

· % above 50°F – 3%

Temperatures rise approximately 7-10°F during the typical shopping excursion, however, under the worst shopping conditions (long time/high transportation temperatures) result in product temperatures which increase on the order of 10-20°F. 


	Drag and Drop the correct temperatures for Prepackaged Lunch Meat, Deli Counter, and Prepackaged deli.
	· Prepackaged Lunch Meat = -41.3 degrees

· Deli Counter mean temp= -43.6 degrees

· Prepackaged deli mean temp= -39.9 degrees
	· 
	· 

	
	Describe the contributors to temperature abuse at retail

There are many contributors to temperature abuse at retail.

IMAGE (Slide 33)

Display Case Design:

· All cases not alike
· Some use sophisticated technologies to maintain desired temperature
· Some record temperatures at multiple locations, provide needed security
Lack of PM Program

Infrequent product rotation

· The greater distance from store ambient temperatures and lighting, the colder the product
Defrost cycles

· Shown to cause short-term spike in internal product temperature to 60°F
· May happen 1-2 or more times daily
Illumination & sunlight

· Placement of products near lights and ballast can increase product temperature by as much as 10°F 
Air circulation

Product Location
	Check which of the following are contributors to temperature abuse at retail.

True or False?
	· Lack of PM Program

· Infrequent product rotation

· Defrost cycles

· Illumination and sunlight

· Air circulation

· Product lactation

Contributors to Temperature Abuse at Retail:

· T: Infrequent Product Rotation – The product will be colder if it’s further away from the store’s ambient temperature and lighting. 

· F: Illumination & Sunlight – Placement of products near lights and ballast can decrease product temperature by as much as 10 degrees F.

· T: Display Case Design – All cases are not alike.  Some use sophisticated technologies to maintain desired temperature.  Some record temperatures at multiple locations, provide needed security.
	· 
	· 

	
	Analyze whether retail display case thermometers are informative or confusing

Retail Display cases are required by local or state law to have thermometers which show the current temperatures inside a display case.  They are often situated directly in front of an incoming air blower.

But since the thermometer is in front of an incoming air blower, even if it were calibrated, wouldn’t the temperature of the thermometer be more indicative of the blower temperature rather than the actual product temperature?

Refrigerated product can be up to 10 degrees warmer than indicated by thermometers near air blowers.

So, what do you think?

Are retail display case thermometers informative or confusing?
	Why are retail display case thermometers informative or confusing?


	· Often situated directly in front of incoming air blower 

· Even if calibrated, more indicative of blower temperature than actual product temperature

· Refrigerated product can be up to 10 degrees warmer than indicated by thermometer near blower 
	· 
	· 

	Process Flow - Employees and Personnel 
	List facility layouts and GMP’s that minimize potential for cross contamination

The sixth Hurdle Technology is the Process Flow for both Employees and Personnel.

It is important that the facility layout  minimizes the potential for cross contamination as well as follows good manufacturing practices. 

The map below illustrates an example of a general layout of a facility that uses good manufacturing practices in order to minimize cross contamination.
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	Drag and Drop the arrows of the facility layout that would best minimize potential for cross contamination.
	· IMAGES (Slide 35)
	· 
	· 

	
	Identify best practices for flow of personnel

The arrows below illustrates an example of best practices with personnel flow in order to minimize cross contamination.

An example of the flow of personnel should be:

Ante Room>Four Process/Packaging Areas


	Drag and Drop the arrows of the flow of personnel that would best minimize potential for cross contamination.
	· IMAGES (slide 36)
	· 
	· 

	
	Identify best practices for flow of raw materials

The arrows below illustrates an example of good manufacturing practices when it comes to the flow of raw materials in order to minimize cross contamination.

An example of the flow of raw materials should be:

First floor Loading Dock > Storage> Elevator> Second Floor Processing Areas.


	Drag and Drop the arrows of the flow of raw materials that would best minimize potential for cross contamination.
	· IMAGES
	· 
	· 

	
	So what did we learn about Hurdle Technologies?

A variety of technologies can extend food products’ shelf life

However, these preventative technologies may be absent, inadequate, or incapable of withstanding significant abuses in time, and temperature.

The following diagram summarizes the five Hurdle Technologies a food product goes through from the farm to your fork.  

It is the supplier’s responsibility for the Formulation, Processing, and Packaging of a product, and the Retailers responsibility of the Distribution and Merchandising of the product.

(IMAGE SLIDE 38)


	Fill in the diagram correctly  demonstrating which steps are supplier responsibilities and which steps are retailer responsibilities

(Maybe show this diagram in the beginning of Hurdle Technologies.)
	· (IMAGE)  Drag and DRop
	· 
	· 

	
	Identify steps of Hurdle Technologies.

Let’s take a closer look at an example of the Farm to Fork Process.

CASE HISTORIES : PINEAPPLES (SLIDES 44)
	Can you identify which Hurdle Technology applies to which pineapple process?  Drag the correct Hurdle Technology process to the corresponding image.
	· (IMAGES, drag and drop hurdle steps to correct images)
	· 
	· 

	Case Studies
	Define Sous Vide.

Another case study we’ll take a look at covers Sous Vide. 

The definition of Sous Vide is a process where Raw or partially cooked proteins are vacuum packed and then cooked to precise time and temperature pasteurization conditions.
	Sous Vide is defined as…


	· Raw or partially cooked proteins that are vacuum packed and then cooked to precise time and temperature pasteurization conditions

· 
	· 
	· 

	
	Explain the benefits involved of Sous Vide

The benefits of using the sous vide process is that it gives products

Outstanding Texture

Outstanding Retentions of Flavors

Extended Shelf Life- Refrigerated or Frozen

Enhanced Nutrient Retention.
	What are the benefits of Sous Vide?


	· Outstanding Texture

· Outstanding Retentions of Flavors

· Extended Shelf Life- Refrigerated or Frozen

· Enhanced Nutrient Rete
	· 
	· 

	
	Explain the risks involved of Sous Vide

Along with the benefits of using the Sous Vide process, there are also risks.

Reduced-oxygen packaging results in a dramatic change in the time it takes for product to spoil, and the type of bacteria that will cause this spoilage.   Selectively inhibits the growth of bacteria that normally  grow rapidly and produce off-odors and off-flavor.  

Because resultant oxygen levels can be extremely low, and product can be held for an elongated period of time, an atmosphere that is conducive to growth of anaerobic bacteria, such as C. botulinum, may evolve, if product is held refrigerated and/or if “barriers” are not in place.

Maintaining the product frozen and/or incorporation of other barriers and/or the testing of product with inoculated studies will minimize such risks.


	What are the risks of Sous Vide?
	· Reduced-oxygen packaging results in a dramatic change in the time it takes for product to spoil, and the type of bacteria that will cause this spoilage.   Selectively inhibits the growth of bacteria that normally  grow rapidly and produce off-odors and off-flavor.

· Maintaining the product frozen and/or incorporation of other barriers and/or the testing of product with inoculated studies will minimize such risks

· Because resultant oxygen levels can be extremely low, and product can be held for an elongated period of time, an atmosphere that is conducive to growth of anaerobic bacteria, such as C. botulinum, may evolve, if product is held refrigerated and/or if “barriers” are not in place
	· 
	· 

	
	Demonstrate recognition of a sous vide equipment.


	Pick and Choose which machine is a sous vide machine.


	· IMAGES (Slide 47)

· 
	· 
	· 

	
	Define the Product Development Funnel

There is a formal product development process you can utilize at your food business.

The illustration below shows the product development process you should utilize.

(IMAGE SLIDE 49)

The first part is the Development Strategy, then concept development, then project management and execution.


	Drag and Drop to correctly create a diagram of a Product Development Funnel

(Need more description)
	· IMAGES
	· 
	· 

	
	List the 5-step Gate Process

There is a 5 step stage gate process illustration which breaks down the overall steps you should follow for your food business.

You start with your idea, then:

Gate 1: Stage 1 – Preliminary Investigation and Market Research.

Gate 2: Stage 2 – Development

Gate 3: Stage 3 – Testing & Validation

Gate 4: Stage 4 – Assess Capital and Operational Costs and Product Pricing

Gate 5: Stage 5 – Complete Business Plan

Let’s take a closer look at each Gate in the 5-step Gate Process.
	Drag and Drop to correctly create the 5 step gate diagram

(Need more description)
	· IMAGES
	· 
	· 

	
	Describe preliminary investigation and market research

(Is this description correct?  Is there more to add?)

Gate 1: Step 1 – Preliminary Investigation and Market Research

The first Gate and Step is Preliminary Investigation and Market Research.

This is when you research the market and you assess what the trends are in order to have a competitive intelligence which will give you an advantage.


	Describe Gate 1: Stage 1 -Preliminary Investigation and Market Research.


	· Market Research and Trends Assessment 

· Competitive Intelligence

[image: image2.png]Competitor Analysis Worksheet

This work sheet will help you define your competitors. Competitors are companies that make products or perform
services similar 10 yours (e.g., you deliver complete dinners, and so do they), make products or perform services that can
be substituted for yours (e.g.. delivery of pizza or Chinese food), and make products or perform services that are

analogous to yours (e

ready-made deli carryout from supermarkets). Fill in the following table about your

competitors. You may need to create additional tables to have enough room for all your major competitors.

Ce itor A Competitor B Ce itor C

Where is your competitor located?

‘What are your competitor’s annual sales?

‘Who are the major managers and members of the
board?

s the company owned or in partnership with any
other corporations?

What are the competitor’s strengths?

‘What are their weaknesses?

What is the company’s product line?

How do the products compare (o yours, in terms of
functionality, appearance and any other criteria?

What is their price structure?

‘What are the company’s marketing activities?

‘What are the company’s supply sources for products?

‘What are the strengths and weaknesses of their sales
literature?

Is the company expanding or cutting back?





	· 
	· 
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	Describe product development

(Is this description correct?  Is there more to add?)

Gate 2: Step 2

The second Gate and Step is Product Development.

In Gate 1, Step 1, you assessed the market and trends in order to gain a competitive advantage for your food business.

 The Second Step  is Product Development: 

· Concept Generation 

· Prototype Development 

· Ingredient Sourcing and Evaluation

· Formula Optimization 

· Packaging Selection for Cups, Trays, Pouches, Jars, etc.

· FDA and USDA Regulations Assessment

· Nutritional Analysis and Labeling Determination

· Product Commercialization Testing


	Describe Gate 2: Stage 2 –Product Development


	· Concept Generation 

· Prototype Development 

· Ingredient Sourcing and Evaluation

· Formula Optimization 

· Packaging Selection for Cups, Trays, Pouches, Jars, etc.

· FDA and USDA Regulations Assessment

· Nutritional Analysis and Labeling Determination

· Product Commercialization Testing
· 
	· 
	· 

	
	Define testing and validation

(Is this description correct?  Is there more to add?)

So far you assessed the market and trends and generated your concept, developed your prototype, sourced out your ingredients and evaluation, optimized your formula, selected your packaging, sorted out FDA USDA regulation assessments, analyzed nutritional and labeling, and tested your product commercialization.

Gate 3, Step 3 is Testing and Validation.

· Qualitative consumer research – focus groups, one-on one surveys, chef roundtables, etc.

· Quantitative consumer research – home-use testing, product surveys, etc. 

· Sensory Analysis 

· Test Marketing
	Describe Gate 3: Stage 3 –Testing and Validation


	· Qualitative consumer research – focus groups, one-on one surveys, chef roundtables, etc.

· Quantitative consumer research – home-use testing, product surveys, etc. 

· Sensory Analysis 

· Test Marketing
	· 
	· 

	
	Describe how to assess capital and operational costs

(Is this description correct?  Is there more to add?)

The fourth Gate and Step is Assess Capital and Operational Costs

· Organization; Personnel Costs

· Direct Labor

· Product Development  

· Legal – Bylaws, Articles, TM, etc.

· Accounting and Professional

· Insurance 

· Facility and equipment  

· Packaging Labels and Containers

· Rent or Mortgage

· Warehousing

· Taxes

· Repair and Maintenance

· Marketing Expense (Including Sampling and Demos)

· Shipping and Delivery

· Utilities

· Working Capital - Inventory and Raw Materials Costs 
	Describe Gate 4: Stage 4 –Assess Capital and Operational Costs


	· Organization; Personnel Costs

· Direct Labor

· Product Development  

· Legal – Bylaws, Articles, TM, etc.

· Accounting and Professional

· Insurance 

· Facility and equipment  

· Packaging Labels and Containers

· Rent or Mortgage

· Warehousing

· Taxes

· Repair and Maintenance

· Marketing Expense (Including Sampling and Demos)

· Shipping and Delivery

· Utilities

· Working Capital - Inventory and Raw Materials Costs 

· 
	· 
	· 

	
	Outline the steps for developing a business plan

(Is this description correct?  Is there more to add?)

The fifth Gate and step is to Develop the Business Plan.

The illustration shows what makes up a Business Plan.  But the areas you should focus on are:
Areas of Focus
· Executive Summary
· Business/Product Strategy
· Target Market and Marketing Plan
· Management Team/Organization
· Financial Forecast

	Drag and Drop the Areas of Focus for developing a business plan.


	· Executive Summary
· Business/Product Strategy
· Target Market and Marketing Plan
· Management Team/Organization
· Financial Forecast
	· 
	· 

	
	Explain the process and list the steps to bring a business conception to commercialization

(Is this description correct?  How to lead in to the content?)

In the previous slide, you learned the 5-step Gate process from the Preliminary Investigation and Market Research of your business to focusing on your Business Plan. 

We’ll now look closer at the details of Concept Development, Commercial Product Development, Plant Scale-up and Production Readiness, and finally, the Product Launch.

(Need the audio to break this down?)

Concept Development   Gold Standard
· Product Development and Manufacturing Strategy Established

· Development of Tasks, Deliverables and Timetable for Project, to be updated weekly 

· Preliminary Label & Packaging Design Templates Initiated and Reviewed

· Preliminary Formula and Processing Procedures Determined and Reviewed

· Concept Product Development, Evaluation and Approval (or send back to R&D), Packaging/Label  Prototype Evaluation

(Need the audio to break this down?)

Commercial Product Development
· Packaging Equipment and Film Issues Determined 

· Small-scale Pilot Batch Produced with  commercially available ingredients

· Preliminary Shelf Life  initiated

· Finished Product, and New Raw Material Specs. Drafted

· Costing, Ingredient Statements and Nutritionals Developed; Cost and Quality Optimization Assessed

· Reheating, Serving and all Labeling Instructions Drafted

· Commercial Formula Approval vs. Gold Standard; Review of Specifications, Costing, Packaging, Labeling, Scheduling for Plant Test

(Need the audio to break this down?)

Plant Scaleup and Production Readiness
· Production Batch made, Plant Training Provided

· Shelf Life test initiated from scaleup batch

· Yield Analysis, Standards Determined, Final Costing Determined

· Finished Product, WIP, and Raw Material Specs. Reviewed and Finalized

· Reheating, Serving and all Labeling Instructions Finalized

· Plant Scaleup Formula Approval vs.  Gold Standard; Review of Specifications/Costing w/Team; Scheduling for Product Launch

D.  Product Launch   
       
· Final Labeling Modifications Received, Packaging Ordered

· Final Production Forecasts Provided

· Final Shelf Life Determination from Scaleup Batch

· Final QA Protocol and HACCP Plan Determined

· All Raw Materials Ordered

· All Documentation in Place & Raw Matls. Rcvd

· First Production Batch Produced

· Production Batch Approval vs. Gold Standard; Adjustments to Costing, Specifications, etc.

· Post Launch Product Audit


	Drag and Drop the steps to bring a business conception to product launch.
	· A.  Concept (Gold Standard) Development   
· Product Development and Manufacturing Strategy Established

· Development of Tasks, Deliverables and Timetable for Project, to be updated weekly 

· Preliminary Label & Packaging Design Templates Initiated and Reviewed

· Preliminary Formula and Processing Procedures Determined and Reviewed

· Concept Product Development, Evaluation and Approval (or send back to R&D), Packaging/Label  Prototype Evaluation

· B.  Commercial Product Development
· Packaging Equipment and Film Issues Determined 

· Small-scale Pilot Batch Produced with  commercially available ingredients

· Preliminary Shelf Life  initiated

· Finished Product, and New Raw Material Specs. Drafted

· Costing, Ingredient Statements and Nutritionals Developed; Cost and Quality Optimization Assessed

· Reheating, Serving and all Labeling Instructions Drafted

· Commercial Formula Approval vs. Gold Standard; Review of Specifications, Costing, Packaging, Labeling, Scheduling for Plant Test

· C.  Plant Scaleup and Production Readiness
· Production Batch made, Plant Training Provided

· Shelf Life test initiated from scaleup batch

· Yield Analysis, Standards Determined, Final Costing Determined

· Finished Product, WIP, and Raw Material Specs. Reviewed and Finalized

· Reheating, Serving and all Labeling Instructions Finalized

· Plant Scaleup Formula Approval vs.  Gold Standard; Review of Specifications/Costing w/Team; Scheduling for Product Launch

· D.  Product Launch   
       
· Final Labeling Modifications Received, Packaging Ordered

· Final Production Forecasts Provided

· Final Shelf Life Determination from Scaleup Batch

· Final QA Protocol and HACCP Plan Determined

· All Raw Materials Ordered

· All Documentation in Place & Raw Matls. Rcvd

· First Production Batch Produced

· Production Batch Approval vs. Gold Standard; Adjustments to Costing, Specifications, etc.

· Post Launch Product Audit
	· 
	· 

	
	Explain the Probe and Learn process

An organizations’ ability to learn and improve themselves is important.

When your fledgling food business uncertainty is high, the Probe and Learn process is useful to follow.

1. Launch an early version product and probe the market.

2. Learn from the experience.

3. Relaunch and probe

4. Learn from the experience.

When you follow the Probe and Learn Process, your company will learn from their mistakes and will improve and refine itself.

Remember, learning from your own company’s probes as well as your competitor’s probes is important.
	What is the Probe and Learn Process?

True or False?

Drag and Drop to create a correct probe and learn process
	· Launch an early version product and probe the market.

· Learn from the experience.

· Relaunch and probe

· Learn from the experience.

T: When you follow the Probe and Learn Process, your company will learn from their mistakes and will improve and refine itself.

T: Learning from your own company’s probes as well as your competitor’s probes is important.
IMAGE (SLIDE 60)
	· 
	· 

	CONCLUSION
	Some final thoughts to take away with you is…

Create a flexible, nimble, cross-functional, empowered, motivated and very educated NPD team! (What’s NPD again?)
Develop strategic partnerships worldwide to best understand consumer trends and technology innovations

Bring voice of the consumer and customer to the front of the NPD process.  Solid consumer understanding is critical

Strive to create products that add value and create distinction, and be prepared and capable to make continual adjustments in the marketplace

	
	· 
	· 
	· 
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Course Introduction
Assessment: Pre-Module Quiz

Module 1: Brief History of Food Technology and Risk Assessment
Learning Outcomes:

1. Identify the tool used to extend the bacteriological and/or sensory shelf life of a food product

2. Describe food safety and quality challenges and how to eliminate them

Assessment: Embedded Quiz

Module 2: Technology Innovations and Solutions
Learning Outcomes:

1. Define Hurdle Technologies 

2. List and describe the six steps from Farm to Fork 

Assessment: Embedded Quiz

Module 3: The Six Steps From Farm to Fork
1. Superior Agricultural Practices
Learning Outcomes:

1. Name some superior agricultural practices utilized for optimal quality and enhanced food safety

2. What are some dilemmas with fresh-cut produce?

3. Describe post-harvest agricultural practices

2. Formulation
Learning Outcomes:

1. Define formulation hurdle

2. List formulation hurdles

3. Processing
Learning Outcomes:

1. Define and explain Thermal processing technologies

2. Define and explain Non-Thermal processing technologies

4. Packaging
Learning Outcomes:

1. Describe packaging hurdles

2. Define and explain Modified Atmosphere Packaging

3. Define and explain Clean Room Environment for “High Risk” Areas

4. Define and explain Barrier Packaging Materials

5. Define and explain Active Packaging Systems

6. Define and explain Intelligent Packaging Systems

5. Distribution/Temperature Control
Learning Outcomes:

1. Explain why temperature control is critical throughout the supply chain

2. Define “superchilling”

3. List the mean temperatures for prepackaged lunch meat, deli counter, and prepackaged deli

4. Describe the contributors to temperature abuse at retail

5. Analyze whether retail display case thermometers are informative or confusing

6. Process Flow - Employees and Personnel
Learning Outcomes:

1. List facility layouts and GMP’s that minimize potential for cross contamination

2. Identify best practices for flow of personnel

3. Identify best practices for flow of raw materials

Assessment: Embedded Quiz

Module 4: Case Studies
Learning Outcomes:

1. Define and explain Sous Vide

2. Explain the equipment involved and risks of Sous Vide

Assessment: Embedded Quiz

Module 5: Utilizing a Formal Product Development Process at Your Business
Learning Outcomes:

1. Define the Product Development Funnel

2. List the 5-step Gate Process

Assessment: Embedded Quiz

Module 6: The 5-step Gate Process
Learning Outcomes:

1. Describe preliminary investigation and market research

2. Define product development

3. Define testing and validation

4. Describe how to assess capital and operational costs

5. Outline the steps for developing  a business plan

Assessment: Embedded Quiz

Module 7: Concept to Commercialization Tasks
Learning Outcomes:

1. Explain the process and list the steps to bring a business conception to commercialization

2. Explain the Probe and Learn process 

Assessment: Embedded Quiz

Course Conclusion

Assessment: Post-Module Quiz Course Progression
[The course progression represents a comprehensive flow of the modules/lessons/topics for a WBT course. Provide a description of how the course will be organized along with a graphic that visually represents the flow of modules/lesson/topics. Include a visual in this section (e.g., a Visio diagram) or submit it along with this form to your NTED Project Manager. After you insert the image, format it using the “figure” style in the style guide.  Please delete this paragraph prior to submitting the document for review.]
	Food Product Subtopic
	Level II
	LII Answer

	Introduction
	
	

	
	MR: Understanding Food Product Development and Technology Essentials is relevant for me because it informs me about food product:


	· Process

· Farm to Fork

· Essential Technologies

· How to keep food fresh

	
	
	· 

	
	What is the tool used to extend the bacteriological and/or sensory shelf life of a food product?

 
	·  Hurdle Technologies

·  Hill Technologies

· Shelf Life Technologies

· Temperature Control Technologies



	
	(Please double check wording and history flow)
	(Comic Strip History)

	
	
	· 

	
	(wording is funny, please fix)
	· 

	
	
	· 

	
	What are three categories of convenience foods prepared for the time-starved consumer?

True or False?


	· Ready-to Eat (RTE)

· Ready to Heat (RTH)

· Ready to Cook (RTC)

· Ready to Throw (RTT)

T: Ready to Eat, Ready to Heat, and Ready to Cook all involve some degree of health risk.

T: Ready to Eat is the greatest convenience but is frequently also the greatest health risk.

	
	Which following images fall under which category of convenience foods prepared for the time-starved consumer?

(Please double check if correct)
	· ready to eat
· ready to heat
· ready to cook
· ready to eat 
· ready to cook

	
	Check the following reasons why there is an increase in food safety and quality challenges resulting in frequent industry recalls. 
	· Enhanced regulatory focus (new FSMA legislation)

· Improved detection systems and lower detectable limits

· Aging population that is more susceptible to foodborne illnesses

· Increased differentiation of foods, new combo of ingredients

· Consumer demands for “cleaner” labels and convenient ready to eat food 

· Emergence of new pathogens, not previously associated with food, antibiotic resistant strains

· Inadequate cold chain, caused in part by extensive food distribution and exacerbated by manufacturer’s desire for longer shelf life

· Increased urbanization in US, resulting in blending of rural and urban landscapes, greater potential for contamination in agricultural supply (from field, runoff)

	
	Every microorganism has defined growth parameters, and the ability of an organism to pose a hazard can be inhibited, and potentially eliminated, by a number of factors.
What are these factors?
	· Nutrients

· Water Activity

· pH

· Atmospheric conditions

· Presence of inhibiting substances, preservatives, microbial interactions, competition from other bacteria

· Heat

· Pressure

· Time/Temperature

	
	Hurdle Technologies can be defined as… 
True or False?
	MC: proactive and preventative tools to extend the bacteriological and/or the sensory shelf life of a food product.

DT: 

DT: 

DT: 

· T: Hurdle Technologies may be considered as a weapon in your arsenal of technologies that provides enhanced food safety and or enhanced food sensory characteristics for a  greater period of time.

· F: Hurdle Technologies is a technology that doesn’t provide your company with a distinct competitive advantage.

· F: Hurdle Technologies will not only minimize risk, but will eliminate it.

· T: Synergistic results are typically achieved when hurdles are used in combination.

	
	Describe why synergy is created when technologies are utilized from all aspects of the food chain - from "farm to fork" and including agricultural practices, processing technologies, packaging technologies and distribution technologies    
	

	
	List product development technologies that can be utilized in the food industry, which serve as "tools in the toolbox", and describe how each can significantly impact optimal product quality and enhanced food safety.    

Drag and Drop the six steps of Hurdle Technologies your food goes through from Farm to Fork. 
	· Superior Agricultural practices

· Formulation

· Processing

· Packaging

· Distribution/Temperature Control

· Process Flow-Employees and Personnel

	
	
	· 

	Superior Agricultural Practices 
	Drag and Drop some examples of superior agricultural practices used for optimal quality and enhanced food safety.

(need more information about Superior Agricultural Practices to fill in the blanks)
	· Optimize Produce Raw Material Specifications: Genetics, Variety, Initial Maturity, Postharvest Handling

· Cooling: immediately after harvest to retard microbial growth and enzymatic activity

· Storage and Ripening Containers that minimize cross contamination

· Optimum Processing Maturity

	
	Check which of the following examples best describes where microbial variability can vary.

(What exactly are biofilms?  Does the audience need to be tested on pathogens and biofilms?)
	· within inches in the field

· By product

· By degree of product maturity

· By season

· By point of origin

· Internalized pathogens via roots, flowers, stem scars, pores, channels, bruises, air cells, temp differentials

	
	There are some measures to ensure superior post-harvest agricultural practices.  What are they?
	· Segregated area for sanitizing produce with low risk and high risk processing operations

· External surface pasteurization (steam or hot water) of raw materials

· Abrasive scrubbing

· Extreme sanitation of cutting equipment

· Chlorine, Peroxyacetic acid, ozone, UV light, chemical aids in washing solution before/after cutting

	Formulation Hurdles 
	Choose the correct definition for formulation hurdles.

List the formulation hurdles.


	The definition of Formulation Hurdles is…

· Acidulants- natural/synthetic

· Antimicrobial Agents: sodium benzoate, potassium sorbate, sodium nitrite, sodium lactate, nisin, liquid smoke, sodium propionate, natural spices

· Pre treatment of components used in process: irradiated spices, blanching of veggies, chem/preservative dips

· Water activity control

· Antioxidants

· Competitive microorganisms

	Processing Technologies: Thermal
	Choose the correct definition for Thermal processing technology.

What is required in Thermal processing technology?


	The definition of Thermal Processing Technologies is…

·  Hot fill, Quick Chill (cook>package)

· Post Pasteurization (Package>Cook to surface or internal temp): Cook in casing, sous vide, microwave pasteurization

· Thermal Processing (retort sterilization)

· Aseptic

	
	Choose the correct definition for Non-Thermal processing technology.

What is required in Non Thermal processing technology?


	The definition of Non-Thermal Processing Technologies is…

· Ultra High Pressure (High hydrostatic pressure) Processing

· Irradiation: electronic beam pasteurization, gamma ray, xray

· Pulsed Light and Pulsed Electric Fields



	Packaging
	Choose the correct definition for Packaging Hurdles.

What are the types of packaging technologies?


	· Modified Atmosphere Packaging

· Clean Room Environment

· Barrier Packaging Materials

· Active & Intelligent Packaging Systems



	
	The correct definition of Modified Atmosphere Packaging is…

Modified Atmosphere Packaging encompasses…


	· The definition of Modified Atmosphere Packaging is….

· Gas Flush Packaging

· Vacuum Gas Flush Packaging

· Vacuum Packaging

· Vacuum Skin Packaging

	
	Choose the correct explanation of Modified Atmosphere Packaging
	· Selectively inhibits the growth of Gram negative bacteria, such as pseudomonads and other related psychrotrophs, which otherwise grow rapidly and produce off-odors and off-flavor.  

· Lactic acid bacteria, such as streptococci and lactobacilli, are less affected by MAP, and will proliferate

· Because resultant oxygen levels can be extremely low, and product can be held for an elongated period of time, an atmosphere that is conducive to growth of anaerobic bacteria, such as C. botulinum, may evolve

· Competing organisms and/or incorporation of other barriers and/or the testing of product with inoculated studies will minimize such risks.

	
	Choose the correct definition of Clean Room Environment for high risk areas.

Choose the correct explanation of Clean Room Environment for “High Risk” areas
	· The definition of Clean Room Environment for high risk areas is….

· Built-in” Systems: Positive air pressure and HEPA (High Efficiency Particulate Air) filters that are over 99.97 percent effective for particles one micron or less , Makeup air is one of the central issues in maintaining clean airflow in the processing plant., Air should flow from packaging to processing to raw material preparation to raw material receipt in one direction and should be positive to the outside. Can be quantitatively measured

· “Add-On” Systems: Air purification systems, typically utilizing UV and/or ozone

	
	Choose the correct definition of Barrier Packaging Materials.

Choose the correct explanation of Barrier Packaging Materials.
	The definition of Barrier Packaging Materials is ….

· Outer Packaging Materials (materials to minimize transmission of light, oxygen, moisture, fog) (incorporation of antimicrobial compounds) (enabling proper respiration of produce)

· Inner Packaging Materials (moisture pads in packaging)



	
	The definition of Active Packaging Systems is…

Active Packaging Systems encompasses…


	The definition of Active Packaging Systems is…

· Oxygen Scavenging

· Carbon dioxide production

· Moisture/relative humidity control

· Ethylene control

· Ethanol release

· Odor removers

· Micro-perforated films and micro-pores for O2, CO2 transmission

· Venting/Steam Release Microwaveable Packaging

	
	The definition of Intelligent Packaging Systems is….

Intelligent Packaging Systems encompasses


	The definition of Intelligent Packaging Systems is….

· Maximum Temp indicators

· Time/temperature integrators

· Ripening indicators

· Spoilage indicators

· Pathogen indicators

· RFID in future may incorporate temp, quality measures

· 

	Distribution/Temperature Control
	The definition of Distribution/Temperature Control is…

Choose the applicable reasons why temperature control is critical throughout the supply chain. 


	The definition of Distribution/Temperature Control is…

· Raw material harvesting and shipment

· Raw material storage

· Product processing

· Finished goods packaging

· Manufacturing plant holding coolers

· Loading docks, trucks

· Distribution centers/depots coolers

· Retail/foodservice holding coolers

· Store merchandisers/display cases

· Between store and home

· Home refrigeration and preparation

	
	Drag and Drop the correct definition of Superchilling.
	· Chilling to the temperature just above the freezing point of the product (typically 29 degrees F-35) which minimizes microbiological growth and provide shelf life extension of 50% to over 200% versus conventional storage temps

	
	Choose the correct explanation for superchiling.
	· Storage temperature just above the freezing point of the product or raw material…for value-added produce and meat/poultry/pasta products, this would equate to a holding temperature in the range of 33-35°F. 

· Shelf life shown to be 1.5 to 4 times greater for products consistently stored at these temperatures versus those stored at conventional refrigeration temperatures of 40–45°F.  

· Results in dramatically reduced chemical and biochemical processes, and provides opportunities for significantly improved product quality as well as microbiological safety. 



	
	Drag and Drop the correct temperatures for Prepackaged Lunch Meat, Deli Counter, and Prepackaged deli.
	· Prepackaged Lunch Meat = -41.3 degrees

· Deli Counter mean temp= -43.6 degrees

· Prepackaged deli mean temp= -39.9 degrees

	
	Check which of the following are contributors to temperature abuse at retail.

True or False?
	· Lack of PM Program

· Infrequent product rotation

· Defrost cycles

· Illumination and sunlight

· Air circulation

· Product lactation

Contributors to Temperature Abuse at Retail:

· T: Infrequent Product Rotation – The product will be colder if it’s further away from the store’s ambient temperature and lighting. 

· F: Illumination & Sunlight – Placement of products near lights and ballast can decrease product temperature by as much as 10 degrees F.

· T: Display Case Design – All cases are not alike.  Some use sophisticated technologies to maintain desired temperature.  Some record temperatures at multiple locations, provide needed security.

	
	Why are retail display case thermometers informative or confusing?


	· Often situated directly in front of incoming air blower 

· Even if calibrated, more indicative of blower temperature than actual product temperature

· Refrigerated product can be up to 10 degrees warmer than indicated by thermometer near blower 

	Process Flow - Employees and Personnel 
	Drag and Drop the arrows of the facility layout that would best minimize potential for cross contamination.
	· IMAGES (Slide 35)

	
	Drag and Drop the arrows of the flow of personnel that would best minimize potential for cross contamination.
	· IMAGES (slide 36)

	
	Drag and Drop the arrows of the flow of raw materials that would best minimize potential for cross contamination.
	· IMAGES

	
	Fill in the diagram correctly  demonstrating which steps are supplier responsibilities and which steps are retailer responsibilities

(Maybe show this diagram in the beginning of Hurdle Technologies.)
	· (IMAGE)  Drag and DRop

	
	Can you identify which Hurdle Technology applies to which pineapple process?  Drag the correct Hurdle Technology process to the corresponding image.
	· (IMAGES, drag and drop hurdle steps to correct images)

	Case Studies
	Sous Vide is defined as…


	· Raw or partially cooked proteins that are vacuum packed and then cooked to precise time and temperature pasteurization conditions

· 

	
	What are the benefits of Sous Vide?


	· Outstanding Texture

· Outstanding Retentions of Flavors

· Extended Shelf Life- Refrigerated or Frozen

· Enhanced Nutrient Rete

	
	What are the risks of Sous Vide?
	· Reduced-oxygen packaging results in a dramatic change in the time it takes for product to spoil, and the type of bacteria that will cause this spoilage.   Selectively inhibits the growth of bacteria that normally  grow rapidly and produce off-odors and off-flavor.

· Maintaining the product frozen and/or incorporation of other barriers and/or the testing of product with inoculated studies will minimize such risks

· Because resultant oxygen levels can be extremely low, and product can be held for an elongated period of time, an atmosphere that is conducive to growth of anaerobic bacteria, such as C. botulinum, may evolve, if product is held refrigerated and/or if “barriers” are not in place

	
	Pick and Choose which machine is a sous vide machine.


	· IMAGES (Slide 47)

· 

	
	Drag and Drop to correctly create a diagram of a Product Development Funnel

(Need more description)
	· IMAGES

	
	Drag and Drop to correctly create the 5 step gate diagram

(Need more description)
	· IMAGES

	
	Describe Gate 1: Stage 1 -Preliminary Investigation and Market Research.


	· Market Research and Trends Assessment 

· Competitive Intelligence

[image: image4.png]Competitor Analysis Worksheet

This work sheet will help you define your competitors. Competitors are companies that make products or perform
services similar 10 yours (e.g., you deliver complete dinners, and so do they), make products or perform services that can
be substituted for yours (e.g.. delivery of pizza or Chinese food), and make products or perform services that are

analogous to yours (e

ready-made deli carryout from supermarkets). Fill in the following table about your

competitors. You may need to create additional tables to have enough room for all your major competitors.

Ce itor A Competitor B Ce itor C

Where is your competitor located?

‘What are your competitor’s annual sales?

‘Who are the major managers and members of the
board?

s the company owned or in partnership with any
other corporations?

What are the competitor’s strengths?

‘What are their weaknesses?

What is the company’s product line?

How do the products compare (o yours, in terms of
functionality, appearance and any other criteria?

What is their price structure?

‘What are the company’s marketing activities?

‘What are the company’s supply sources for products?

‘What are the strengths and weaknesses of their sales
literature?

Is the company expanding or cutting back?






	
	Describe Gate 2: Stage 2 –Product Development


	· Concept Generation 

· Prototype Development 

· Ingredient Sourcing and Evaluation

· Formula Optimization 

· Packaging Selection for Cups, Trays, Pouches, Jars, etc.

· FDA and USDA Regulations Assessment

· Nutritional Analysis and Labeling Determination

· Product Commercialization Testing
· 

	
	Describe Gate 3: Stage 3 –Testing and Validation


	· Qualitative consumer research – focus groups, one-on one surveys, chef roundtables, etc.

· Quantitative consumer research – home-use testing, product surveys, etc. 

· Sensory Analysis 

· Test Marketing

	
	Describe Gate 4: Stage 4 –Assess Capital and Operational Costs


	· Organization; Personnel Costs

· Direct Labor

· Product Development  

· Legal – Bylaws, Articles, TM, etc.

· Accounting and Professional

· Insurance 

· Facility and equipment  

· Packaging Labels and Containers

· Rent or Mortgage

· Warehousing

· Taxes

· Repair and Maintenance

· Marketing Expense (Including Sampling and Demos)

· Shipping and Delivery

· Utilities

· Working Capital - Inventory and Raw Materials Costs 

· 

	
	Drag and Drop the Areas of Focus for developing a business plan.


	· Executive Summary
· Business/Product Strategy
· Target Market and Marketing Plan
· Management Team/Organization
· Financial Forecast

	
	Drag and Drop the steps to bring a business conception to product launch.
	· A.  Concept (Gold Standard) Development   
· Product Development and Manufacturing Strategy Established

· Development of Tasks, Deliverables and Timetable for Project, to be updated weekly 

· Preliminary Label & Packaging Design Templates Initiated and Reviewed

· Preliminary Formula and Processing Procedures Determined and Reviewed

· Concept Product Development, Evaluation and Approval (or send back to R&D), Packaging/Label  Prototype Evaluation

· B.  Commercial Product Development
· Packaging Equipment and Film Issues Determined 

· Small-scale Pilot Batch Produced with  commercially available ingredients

· Preliminary Shelf Life  initiated

· Finished Product, and New Raw Material Specs. Drafted

· Costing, Ingredient Statements and Nutritionals Developed; Cost and Quality Optimization Assessed

· Reheating, Serving and all Labeling Instructions Drafted

· Commercial Formula Approval vs. Gold Standard; Review of Specifications, Costing, Packaging, Labeling, Scheduling for Plant Test

· C.  Plant Scaleup and Production Readiness
· Production Batch made, Plant Training Provided

· Shelf Life test initiated from scaleup batch

· Yield Analysis, Standards Determined, Final Costing Determined

· Finished Product, WIP, and Raw Material Specs. Reviewed and Finalized

· Reheating, Serving and all Labeling Instructions Finalized

· Plant Scaleup Formula Approval vs.  Gold Standard; Review of Specifications/Costing w/Team; Scheduling for Product Launch

· D.  Product Launch   
       
· Final Labeling Modifications Received, Packaging Ordered

· Final Production Forecasts Provided

· Final Shelf Life Determination from Scaleup Batch

· Final QA Protocol and HACCP Plan Determined

· All Raw Materials Ordered

· All Documentation in Place & Raw Matls. Rcvd

· First Production Batch Produced

· Production Batch Approval vs. Gold Standard; Adjustments to Costing, Specifications, etc.

· Post Launch Product Audit

	
	What is the Probe and Learn Process?

True or False?

Drag and Drop to create a correct probe and learn process
	· Launch an early version product and probe the market.

· Learn from the experience.

· Relaunch and probe

· Learn from the experience.

T: When you follow the Probe and Learn Process, your company will learn from their mistakes and will improve and refine itself.

T: Learning from your own company’s probes as well as your competitor’s probes is important.
IMAGE (SLIDE 60)

	CONCLUSION
	
	· 

	FINAL ASSESSMENT
	
	· 


Course Design Matrix
[The Course Design Matrix provides an overview of each proposed module/lesson within the course including objectives, lesson topics, instructional strategies, assessment strategies and practical exercises.  Please complete one matrix template below per lesson (this will require you to cut and paste a matrix for each lesson and complete one matrix per lesson). Please delete this paragraph prior to submitting the document for review.]

Module 1: Brief History of Food Technology and Risk Assessment
· Scope Statement: [Enter a brief statement concerning the scope of the lesson.]
· Terminal Learning Objective (TLO): [Describe what learners will be able to do at the end of the module.]
· Enabling Learning Objectives (ELO): 
· Identify the tool used to extend the bacteriological and/or sensory shelf life of a food product

Describe food safety and quality challenges and how to eliminate them
· Lesson Topics:

· [List the lesson modules or topics.]
· Instructional Strategy: [Provide an overview of how the content will be presented, and the learner’s interaction with the content (e.g., tutorial, drill and practice, practical exercise, case study etc.).]
· Assessment Strategy: [Describe the assessment strategy.]
Module 2: Technology Innovations and Solutions
· Scope Statement: [Enter a brief statement concerning the scope of the lesson.]
· Terminal Learning Objective (TLO): [Describe what learners will be able to do at the end of the module.]
· Enabling Learning Objectives (ELO): 
· Define Hurdle Technologies
· List and describe the six steps from Farm to Fork
· Lesson Topics:

· [List the lesson modules or topics.]
· Instructional Strategy: [Provide an overview of how the content will be presented, and the learner’s interaction with the content (e.g., tutorial, drill and practice, practical exercise, case study etc.).]
· Assessment  Strategy: [Describe the assessment strategy.]
Module 3: The Six Steps From Farm to Fork
· Scope Statement: [Enter a brief statement concerning the scope of the lesson.]
· Terminal Learning Objective (TLO): [Describe what learners will be able to do at the end of the module.]
· Lesson Topics:

· Superior Agricultural Practices

Name some superior agricultural practices utilized for optimal quality and enhanced food safety

Describe post-harvest agricultural practices 

· Formulation

Define formulation hurdle

List formulation hurdles

· Processing

Define and explain Thermal processing technologies

 Define and explain Non-Thermal processing technologies

· Packaging

Describe packaging hurdles

Define and explain Modified Atmosphere Packaging

Define and explain Clean Room Environment for “High Risk” Areas

Define and explain Barrier Packaging Materials

Define and explain Active Packaging Systems

Define and explain Intelligent Packaging Systems

· Distribution/Temperature Control

Explain why temperature control is critical throughout the supply chain

Define “superchilling”

List the mean temperatures for prepackaged lunch meat, deli counter, and prepackaged deli

Describe the contributors to temperature abuse at retail

Analyze whether retail display case thermometers are informative or confusing
· Process Flow – Employees and Personnel

List facility layouts and GMP’s that minimize potential for cross contamination

Identify best practices for flow of personnel

Identify best practices for flow of raw materials

· Instructional Strategy: [Provide an overview of how the content will be presented, and the learner’s interaction with the content (e.g., tutorial, drill and practice, practical exercise, case study etc.).]
· Assessment  Strategy: [Describe the assessment strategy.]
Module 4: Case Studies
· Scope Statement: [Enter a brief statement concerning the scope of the lesson.]
· Terminal Learning Objective (TLO): [Describe what learners will be able to do at the end of the module.]
· Enabling Learning Objectives (ELO): 
· Define and explain Sous Vide
· Explain the equipment involved and risks of Sous Vide
· Lesson Topics:

· [List the lesson modules or topics.]
· Instructional Strategy: [Provide an overview of how the content will be presented, and the learner’s interaction with the content (e.g., tutorial, drill and practice, practical exercise, case study etc.).]
· Assessment  Strategy: [Describe the assessment strategy.]
Module 5: Utilizing a Formal Product Development Process at Your Business
· Scope Statement: [Enter a brief statement concerning the scope of the lesson.]
· Terminal Learning Objective (TLO): [Describe what learners will be able to do at the end of the module.]
· Enabling Learning Objectives (ELO): 
· Define the Product Development Funnel 
· List the 5-step Gate Process
· Lesson Topics:

· [List the lesson modules or topics.]
· Instructional Strategy: [Provide an overview of how the content will be presented, and the learner’s interaction with the content (e.g., tutorial, drill and practice, practical exercise, case study etc.).]
· Assessment  Strategy: [Describe the assessment strategy.]
Module 6: The 5-step Gate Process
· Scope Statement: [Enter a brief statement concerning the scope of the lesson.]
· Terminal Learning Objective (TLO): [Describe what learners will be able to do at the end of the module.]
· Enabling Learning Objectives (ELO): 
· Describe preliminary investigation and market research
· Define product development
· Define testing and validation

· Describe how to assess capital and operational costs

· Outline the steps for developing a business plan
· Lesson Topics:

· [List the lesson modules or topics.]
· Instructional Strategy: [Provide an overview of how the content will be presented, and the learner’s interaction with the content (e.g., tutorial, drill and practice, practical exercise, case study etc.).]
· Assessment  Strategy: [Describe the assessment strategy.]
Module 7: Concept to Commercialization Tasks
· Scope Statement: [Enter a brief statement concerning the scope of the lesson.]
· Terminal Learning Objective (TLO): [Describe what learners will be able to do at the end of the module.]
· Enabling Learning Objectives (ELO): 
· Explain the process and list the steps to bring a business conception to commercialization

· Explain the Probe and Learn process

· Lesson Topics:
· [List the lesson modules or topics.]
· Instructional Strategy: [Provide an overview of how the content will be presented, and the learner’s interaction with the content (e.g., tutorial, drill and practice, practical exercise, case study etc.).]
· Assessment  Strategy: [Describe the assessment strategy.]
Course Conclusion
Assessment: Post-Module Quiz
Estimated Contact Time
[Estimated contact time refers to the amount of time the average user would require to view all of the content including summary screens, content screens, knowledge check, and practical exercise screens. Please use the matrix below as a guide to determine the length of the course.  Estimate the following per screen:

· Introduction/Summary/Objective Screens: .5 min.

· Content Screens: 1 min.

· Knowledge Check (KC) / Practical Exercises (PE) Screens: 2 min.

Please delete this paragraph prior to submitting the document for review.]

[Enter the Modules/Lessons Title]
· Objective Screens (min.): [Enter # of Objective Screens and Minutes]
· Content Screens (min.): [Enter # of Content Screens and Minutes]
· Knowledge Check (KC)/Practical Exercises (PE) Screens (min.): [Enter # of KC/PE Screens and Minutes]
· Total Screens/Minutes: [Enter the Total Number of Screens and Minutes.]
[Enter the Modules/Lessons Title]
· Objective Screens (min.): [Enter # of Objective Screens and Minutes]
· Content Screens (min.): [Enter # of Content Screens and Minutes]
· Knowledge Check (KC)/Practical Exercises (PE) Screens (min.): [Enter # of KC/PE Screens and Minutes]
· Total Screens/Minutes: [Enter the Total Number of Screens and Minutes.]
Development Schedule
	STAGE
	TARGET
	COMMENTS/Links
	ACTUAL
	STATUS

	ANALYZE
	
	
	
	

	· Needs Assessment
	
	
	
	Completed

	· Define Project Scope
	
	
	
	

	· Determine Resources
	
	
	
	

	· Create Project Schedule
	
	
	
	

	· Target Audience Analysis 
	
	
	
	

	· Environmental Analysis
	
	
	
	

	· Job Analysis
	
	
	
	

	· Task Analysis
	
	
	
	

	· Content Analysis
	
	
	
	

	· Learning Analysis
	
	
	
	

	· Media/Delivery Analysis
	
	
	
	

	DESIGN
	
	
	
	

	· Write Learning Objectives
	
	
	
	

	· Develop Content Outline
	
	
	
	

	· Determine Design Strategy
	
	
	
	

	· Develop Instructional Strategies
	
	
	
	

	· Chart Course Progression
	
	
	
	

	· Determine Assessment Strategy
	
	
	
	

	· Determine Evaluation Strategy 
	
	
	
	

	· Review Style Guide 
	
	
	
	

	· Document Technical Functionality 
	
	
	
	

	· Write Course Design Document
	
	
	
	

	DEVELOP
	
	
	
	

	· Develop Alpha (One lesson/quiz)
	
	
	
	

	· Develop Beta (Entire course)
	
	
	
	

	IMPLEMENT
	
	
	
	

	· Push to Preview Server/LMS
	
	
	
	

	· Coordinate Credit/Admin 
	
	
	
	

	· Go Live on PROD Server/LMS 
	
	
	
	

	EVALUATE
	
	
	
	

	· Third Party SME Review.
	
	
	
	

	· Kirkpatrick Level I, II, III, IV
	
	
	
	

	· Revise Course 
	
	
	
	


Review Checklist

· Are objectives stated clearly?

· Do objectives include conditions and criteria for evaluation?

· Are course requirements consistent with the objectives set by the instructor?

· Do chapters / topics thoroughly cover the course’s objectives?

· Do the learning objectives match the learning outcomes?

· Does the overall content and structure of the course meet its instructional objectives?

· Is the design clear and consistent, with appropriate directions?

· Is the course easy to navigate and offers assistance with technical and course management?

· Is the course navigation structure consistent and reliable?

· Are the course’s hardware and software defined?

· Does the architecture of the course allow SME to add content, activities and extra assessments?

· Does the course have a concise and comprehensive overview or syllabus?

· Does the course include:

· Examples

· Analogies

· Case Studies

· Simulations

· Graphical Representations

· Interactive Questions

· Is audio and on-screen text in sync?

· Does the content flow seamlessly, without grammatical, syntactical and typing errors?

· Is the content up-to-date?

· Is the content aligned with the curriculum?

· Are the desirable outcomes incorporated in the content?

· Is the content in compliance with copyright laws and all its quoted material cited correctly?

· Does the course engage students in critical and abstract thinking?

· Does the course have prerequisites or require a technical background?

· Are the images and graphics of high quality and suitable for the course? Are practice and assessment questions interactive and do they focus on the course’s objectives?

· Does the course structure use appropriate methods to measure student mastery?

· Are assignments relevant, efficient and engage students in a variety of performance types and activities?

· Are assessments fair, clear and effective?
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