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Poultry Processing
Created: 07/2019 by the National FFA Organization

The National FFA Organization and U.S. Poultry and Egg Association lesson plan series provides educators with a comprehensive curriculum resource to teach students about the commercial poultry and egg industry. Additionally, lessons are infused with FFA and SAE activities to easily integrate into any agricultural education program.  
Student Learning Objectives:
After completing these activities, students will …
1. Understand the steps and equipment used in poultry meat processing.
2. Understand the layout of a poultry processing facility.
3. Identify the requirements of packaging labels.

Essential Questions:
1. What are the steps of poultry meat processing?
2. What equipment is used during processing?
3. How is a poultry processing plant layout organized to ensure the production of a safe food product?
4. What needs to go on a packaging label?
Time Required:  60 minutes
Resources:  
1. “An Inside Look at U.S. Poultry Processing” video, https://youtu.be/ZnRYi2ukzOs
2. National FFA Poultry Evaluation Career Development Event Handbook, https://ffa.box.com/s/wgut20unl1n8gk83as4ki9e7dinxgrbo 
3. “Poultry Processing” PowerPoint, https://ffa.box.com/s/zqhgl5ljqeqrcqftqp2l0kvxaead5sdb   

Equipment and Supplies Needed:
1. A copy of the “How Are Poultry Processed?” worksheet for each student
2. A copy of the “What’s in a Label?” worksheet for each student
3. A copy of the “Further Processed Poultry” worksheet for each student
4. Internet access to play the video in real time or embed it in a PowerPoint ahead of time.

TERMS: 
The following terms are presented in this lesson and appear in bold italics:
1. Evisceration
2. Preen Gland
3. Microbes

These activities are aligned to the following standards:
AFNR Performance Element
· FPP.01. Develop and implement procedures to ensure safety, sanitation, and quality in food product and processing facilities.
· FPP.03. Select and process food products for storage, distribution and consumption.
· FPP.04. Explain the scope of the food industry and the historical and current developments of food products and processing.
FFA Precept
· FFA.PL-A.Action: Assume responsibility and take the necessary steps to achieve the desired results, no matter what the goal or task at hand. 
· FFA.PG-J.Mental Growth: Embrace cognitive and intellectual development relative to reasoning, thinking and coping. 
· FFA-CS-M.Communication: Effectively interact with others in personal and professional settings. 
· FFA.CS-N.Decision Making: Analyze a situation and execute an appropriate course of action.
Common Career Technical Core
· AG-FD1 Develop and implement procedures to ensure safety, sanitation, and quality in food product and processing facilities.
· AG-FD3 Select and process food products for storage, distribution, and consumption.
· AG-FD4 Explain the scope of the food industry and the historical and current developments of food products and processing.
NASDCTEc
· AGPA01.01 Design and implement procedures and plans that demonstrate application of food processing principles to manage quality control in the food product and processing industry. 
· AGAP01.03 Plan, implement, manage, and/or provide services associated with the preservation and packaging of food and food products to prepare products for distribution. 
· AGPA01.04 Identify and apply food processing, handling, and storage factors to demonstrate their impact on product quality and safety. 
AFNR Cluster Skills
· CS.01. Analyze how issues, trends, technologies and public policies impact systems in the Agriculture, Food & Natural Resources Career Cluster.
· CS.02. Evaluate the nature and scope of the Agriculture, Food, and Natural Resources Career Cluster and the role of agriculture, food, and natural resources (AFNR) in society and the economy.
· CS.03. Examine and summarize the importance of health, safety and environmental management systems in AFNR workplaces.
Common Core–Writing
· CCSS.ELA-Literacy.W.9-10.2 Write informative/explanatory texts to examine and convey complex ideas, concepts, and information clearly and accurately through the effective selection, organization, and analysis of content.
Common Core–Speaking and Listening
· CCSS.ELA-Literacy.SL.9-10.1 Initiate and participate effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grades 9-10 topics, texts, and issues, building on others' ideas and expressing their own clearly and persuasively.
· CCSS.ELA-Literacy.SL.9-10.2 Integrate multiple sources of information presented in diverse media or formats (e.g., visually, quantitatively, orally) evaluating the credibility and accuracy of each source.
· CCSS.ELA-Literacy.SL.9-10.4 Present information, findings, and supporting evidence clearly, concisely, and logically such that listeners can follow the line of reasoning and the organization, development, substance, and style are appropriate to purpose, audience, and task.
AFNR Career Ready Practices
· CRP.02. Apply appropriate academic and technical skills. Career-ready individuals readily access and use the knowledge and skills acquired through experience and education to be more productive.
· CRP.04. Communicate clearly, effectively, and with reason. Career-ready individuals communicate thoughts, ideas and action plans with clarity, whether using written, verbal and/or visual methods.
Partnership for 21st Century Skills 
· Communication
· Critical Thinking and Problem Solving

Lesson Plan:
1. Bell Ringer: Have students respond to the question “Why is poultry processed?” 

2. Interest Approach: Have students get into small groups and write the alphabet vertically down the left side of a paper, one letter per line. On the word “go,” have students race to brainstorm as many processed poultry products as they can list from A to Z. Examples could be soup, bouillon, wings, etc. When one minute has passed, count to see who has come up with the most products and read the list aloud. Transition by explaining that during this class period, students will learn how these products are made.
 
3. Instruction:

Student Learning Objective One: Students will be able to understand the steps and equipment used in poultry meat processing.

	Steps:
I. Shackling
a. Poultry meat processing is initiated by hanging, or shackling, the birds to a processing line.
b. Birds are transferred from coops or transport cages to a dark room where they are hung upside down from shackles attached to an automated line.
II. Stunning
a. Electrical stunning delivers a current through a water bath to immediately create a state of unconsciousness. For a complete stun, birds must receive a particular electric exposure for a specified time. An effective stun will cause the bird to arch the neck, hold the wings tightly to the body, sometimes result in body tremors and render the bird unconscious immediately. This will last until the bird has been killed. The current should be compliant with minimum recommended current per bird.
b. Controlled environment stunning is another alternative stunning process. Birds are immersed in an approved gas or mixture of gases (i.e., CO2) in order to displace oxygen and render the bird unconscious.
III. Bleeding
a. After stunning, the birds are passed through an automated knife that makes an incision on the neck to cut the major blood vessels in the neck.
b. With the carcass hanging upside down and the major blood vessels cut, the majority of the blood in the carcass will exit.
IV. Scalding
a. Scalding loosens the feathers to facilitate their removal.
b. Carcasses are submerged into the scalder that contains water heated from 125 to 150F, depending upon the type and age of the poultry.
c. This high water temperature serves to loosen the connection of feathers to the skin.
V. Picking
a. Picking is a term that refers to feather removal.
b. The picker removes the feathers on the carcass.
c. The picker is an automated machine that contains rubber finger-like projections that rotate in a circular motion to remove feathers without damaging the carcass.
VI. Removal of feet, head, neck and oil glands
a. Feet are removed at the ankle joints.
b. The head is cut and removed.
c. The neck is cut with a machine, and the esophagus is exposed.
VII. 
Evisceration
a. Evisceration refers to the removal of internal organs.
b. The inedible viscera consist of the spleen, esophagus, lungs, intestines and reproductive organs.
c. The intestines (viscera) are federally inspected for signs of disease or other problems.
i. Identified disease or other problems results in the removal, or condemnation, of the carcass from the processing line.
d. The edible viscera, or giblets, consist of the heart, liver and gizzard.
i. The giblets are packaged in the carcass or sold separately.
VIII. Washing the carcass
a. The carcasses are cleaned for microbial and visible concerns. When processing chicken, microbial bacteria such as E. coli and salmonella are analyzed.
IX. Chilling
a. The carcass temperature must be reduced to prevent microbial growth.
b. The USDA specifies the amount of chilling for specific bird sizes
i. 4-pound broiler: 40F within 4 hours
ii. 4- to 8-pound broiler: 40F within 6 hours
iii. Greater than 8 pound broiler: 40F within 8 hours
c. Submerging the carcass in an ice (chilled water) bath is the most common method of carcass chilling.
d. Carcass can also be chilled by air chilling.
i. Air chilling occurs by passing cold air over the carcass. This is a more expensive process but some consumers are willing to pay more for air chilling.
X. Cut-up and deboning
a. On average, 75 to 80 percent of the live animal weight is retained in the carcass.
i. This amount of live weight retained in the carcass is known as the dressing percentage.
b. The carcass can be sold whole or individual components of carcass can be cut-up for individual sale.
i. Cut-up often includes removal of the breast, thighs, drumsticks and wings.
c. Deboning refers to the removal of bone from the cut-up meat.
i. Breasts and thighs are commonly deboned.
XI. Further processing
a. The whole carcass or cut-up and deboned pieces may be further processed for added value.
b. Further processing may include forming, curing, smoking and cooking of products.
i. Forming product requires a change in particle size and often includes the addition of ingredients to add flavor.
ii. Forming product also requires the use of a mold to obtain desired shape.
iii. Formed products include hot dogs, chicken nuggets or sausage.
c. Curing involves the addition of preservatives, often nitrates, to the meat to improve flavor and product shelf-life.
d. Smoking also acts as a preservative while providing additional flavor to the product.
e. Some product may be prepared in a form that is edible without additional preparation and is known as “ready-to-eat.”
XII. Storage
a. Poultry meat should be refrigerated at approximately 30F. Keeping the poultry below 40 F reduces the risk of microbial growth.
b. Refrigeration and freezing does not kill all microbes, some will survive. 

Equipment:
I. Stunning Cabinet
a. Electrical circuit passes through the whole body and delivers sufficient current to render the bird unconscious immediately and lasting until the bird is killed.
II. Automated Knife Blade
a. Cuts the neck and major blood vessels allowing the blood to flow out of the bird
b. All birds are stunned and insensible to pain prior to entering the automated knife machine.
III. Scalding Tank
a. The purpose is to loosen the feather follicles of the bird so that the picker can remove the feathers.
IV. Picker
a. Soft, rubber projections (“fingers”) are installed throughout the picker to remove all the feathers so the bird is ready for processing.
V. Pneumatic shears
a. An air-powered device used to remove the neck and head


	Activity 1: 

Each student needs a copy of the “How Are Poultry Processed?” worksheet. Have students watch the U.S. Poultry video “An Inside Look at U.S. Poultry Processing,” available at https://youtu.be/ZnRYi2ukzOs.

As students watch the video, they will describe each step in processing as well as the equipment used. They will record their answers on the worksheet. 

Once the video is complete, review the steps in the process with the class and use direct instruction using the PowerPoint to fill any missing pieces. 


 








Student Learning Objective Two: Students will be able to understand the layout of a poultry processing facility.

	I. Flow of operations
a. Poultry processing plants are highly organized and mechanized facilities that contain state-of-the-art technology to ensure the safe preparation of poultry meat products.
b. Processed product should travel from the area of highest potential contamination to the lowest potential contamination.
II. Personnel traffic flow
a. Personnel traffic flow should be restricted to prevent potential contamination of product.
b. Personnel should be restricted to their routine work area.
III. Separation of raw and ready-to-eat product
a. Ready-to-eat products must be located in a separate facility from raw product in order to prevent potential contamination.
b. Ventilation systems should direct airflow away from cooked products.

	Activity 1:

Write the following terms on the whiteboard or flip chart: 

-Flow of operation
-Personnel traffic flow
-Separation of raw and ready-to-eat product 

Have students think back to the video they watch earlier. Have them record on the “Notes Sheet” their thoughts on each of the terms listed. After everyone has written their own definitions, discuss their definitions, the real definitions and the importance of each item to the poultry processing process. You can utilize the PowerPoint to review the definitions. Students can record information on the “Notes Sheet.”



Student Learning Objective Three: Students will be able to identify the requirements of packaging labels.

	I. “Sell By”
a. Product dating not required
b. Preferred by stores for dating 
c. Date used for quality assurance
d. Food can still be used if chicken is frozen and the sell-by date is expired.
II. Plant Code
a. The plant code traces the facility that produced the product and tracks the product in case of a recall.
III. Grade of Chicken
a. Grade A: best quality (plump, bruise free, no broken bones)
IV. Nutritional Facts
a. Serving sizes
b. Fat, sugar, sodium and carbohydrate quantities
V. “Keep Refrigerated”
VI. Following label regulations
a. Follow all claims
1. For example: if labeled “Organic,” the bird must have been raised organically and certified organic.
b. Some labels are misleading
1. For example: “No hormones or steroids” – It is illegal to use hormones or steroids in poultry production.

	Activity 1:

Each student needs a copy of the “What’s in a Label?” worksheet. Have students work in pairs to draw lines from the words in the word bank to where the term is located on the label. 




4. Follow-up: Put students into small groups of three or four. Ensure that each group has one set of “Assemble the Steps” pre-cut and one phone or other device to time students. Each student in the group will begin by flipping all strips so they are facing down. Next, students will start timer and flip strips over, assembling into the correct order of poultry processing. Once complete, time is called and then the student flips the strips over and mixes them. Students will race until each student has correctly completed assembling the puzzle. The fastest student “wins.”

5. FFA/SAE Connection: A portion of the poultry evaluation career development event has student’s judge poultry products that have been further processed based on quality factors. Bring in or show pictures of various poultry products (boneless and bone-in) that show the various defects. 
Boneless (coating defects, color defects, consistency of shape/size, broken and/or incomplete products, cluster/marriages and evidence of foreign material)
Bone-In (coating defects if applicable, color defects, consistency of size, broken products, mis-cut products and evidence of foreign material)
	Students will utilize the scorecards on the “Further Processed Poultry” worksheet to record their findings.

6. Exit Ticket: On the exit ticket collection sheet, write a summary of the content learned using no more characters than a single tweet (240 characters). 
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[bookmark: poultry_processed]How Are Poultry Processed? Aligned to the following standards:
FPP.01; FPP.03; FPP.04; FFA.PL-A; FFA.PG-J; FFA.CS-M; FFA.CS-N; AG-FD-1; AG-FD3; AG-FD4; AGPA01.01; AGAP01.03; AGAP01.04; CS.01; CS.02; CS.03; CCSS.ELA.W.9-10.2; CCSS.ELA.SL.9-10.1; CCSS.ELA.SL.9-10.2; CCSS.ELA.SL.9-10.4; CRP.02; CRP.04

Directions:  
Watch the video “An Inside Look at U.S. Poultry Processing,” available at https://youtu.be/ZnRYi2ukzOs. As you watch the video, use the space below to describe each step in the process as well as the equipment used. 
















Aligned to the following standards:
FPP.01; FPP.03; FPP.04; FFA.PL-A; FFA.PG-J; FFA.CS-M; FFA.CS-N; AG-FD-1; AG-FD3; AG-FD4; AGPA01.01; AGAP01.03; AGAP01.04; CS.01; CS.02; CS.03; CCSS.ELA.W.9-10.2; CCSS.ELA.SL.9-10.1; CCSS.ELA.SL.9-10.2; CCSS.ELA.SL.9-10.4; CRP.02; CRP.04


[bookmark: label]What’s in a Label?
Directions: 
Draw lines from the terms in the word bank to the location of the term on the label.
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Labeling Terms:

Sell-by Date 		Plant Code                    Grade of Chicken            Nutrition Facts


Serving Sizes     	Keep Refrigerated 		Fat			


Sodium 			Carbohydrates


[bookmark: assemble]Assemble the StepsAligned to the following standards:
FPP.01; FPP.03; FPP.04; FFA.PL-A; FFA.PG-J; FFA.CS-M; FFA.CS-N; AG-FD-1; AG-FD3; AG-FD4; AGPA01.01; AGAP01.03; AGAP01.04; CS.01; CS.02; CS.03; CCSS.ELA.W.9-10.2; CCSS.ELA.SL.9-10.1; CCSS.ELA.SL.9-10.2; CCSS.ELA.SL.9-10.4; CRP.02; CRP.04


	Shackling
	Stunning

	Bleeding
	Scalding

	Picking
	Removal of head, neck, feet and oil glands

	Evisceration
	Washing the carcass

	Chilling
	Cut-up and deboning

	Further processing
	Storage




[bookmark: furtherprocessed]Further Processed PoultryAligned to the following standards:
FPP.01; FPP.03; FPP.04; FFA.PL-A; FFA.PG-J; FFA.CS-M; FFA.CS-N; AG-FD-1; AG-FD3; AG-FD4; AGPA01.01; AGAP01.03; AGAP01.04; CS.01; CS.02; CS.03; CCSS.ELA.W.9-10.2; CCSS.ELA.SL.9-10.1; CCSS.ELA.SL.9-10.2; CCSS.ELA.SL.9-10.4; CRP.02; CRP.04



Boneless Further Processed
	Defect
	Product Number

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Coating Void
	
	
	
	
	
	
	
	
	
	

	Inconsistent Color
	
	
	
	
	
	
	
	
	
	

	Inconsistent Shape/Size
	
	
	
	
	
	
	
	
	
	

	Broken/Incomplete
	
	
	
	
	
	
	
	
	
	

	Cluster/Marriages
	
	
	
	
	
	
	
	
	
	

	Foreign Material
	
	
	
	
	
	
	
	
	
	

	No Defect
	
	
	
	
	
	
	
	
	
	







Bone-In Further Processed
	Defect
	Product Number

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Coating Void
	
	
	
	
	
	
	
	
	
	

	Inconsistent Color
	
	
	
	
	
	
	
	
	
	

	Inconsistent Size
	
	
	
	
	
	
	
	
	
	

	Broken/Broken Bone
	
	
	
	
	
	
	
	
	
	

	Mis-cut
	
	
	
	
	
	
	
	
	
	

	Foreign Material
	
	
	
	
	
	
	
	
	
	

	No Defect
	
	
	
	
	
	
	
	
	
	





KEY: How Are Poultry Processed? Aligned to the following standards:
FPP.01; FPP.03; FPP.04; FFA.PL-A; FFA.PG-J; FFA.CS-M; FFA.CS-N; AG-FD-1; AG-FD3; AG-FD4; AGPA01.01; AGAP01.03; AGAP01.04; CS.01; CS.02; CS.03; CCSS.ELA.W.9-10.2; CCSS.ELA.SL.9-10.1; CCSS.ELA.SL.9-10.2; CCSS.ELA.SL.9-10.4; CRP.02; CRP.04


Directions:  
Watch the video “An Inside Look at U.S. Poultry Processing,” available at https://youtu.be/ZnRYi2ukzOs. As you watch the video, use the space below to describe each step in the process as well as the equipment used in the spaces below. 










KEY: What’s in a Label?Aligned to the following standards:
FPP.01; FPP.03; FPP.04; FFA.PL-A; FFA.PG-J; FFA.CS-M; FFA.CS-N; AG-FD-1; AG-FD3; AG-FD4; AGPA01.01; AGAP01.03; AGAP01.04; CS.01; CS.02; CS.03; CCSS.ELA.W.9-10.2; CCSS.ELA.SL.9-10.1; CCSS.ELA.SL.9-10.2; CCSS.ELA.SL.9-10.4; CRP.02; CRP.04


Directions: 
Draw lines from the terms in the word bank to the location of the term on the label.
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Labeling Terms:

Sell by Date 		Plant Code                    Grade of Chicken            Nutrition Facts


Serving Sizes     	Keep Refrigerated 		Fat			


Sodium 			Carbohydrates



[bookmark: notes]Notes SheetAligned to the following standards:
FPP.01; FPP.03; FPP.04; FFA.PL-A; FFA.PG-J; FFA.CS-M; FFA.CS-N; AG-FD-1; AG-FD3; AG-FD4; AGPA01.01; AGAP01.03; AGAP01.04; CS.01; CS.02; CS.03; CCSS.ELA.W.9-10.2; CCSS.ELA.SL.9-10.1; CCSS.ELA.SL.9-10.2; CCSS.ELA.SL.9-10.4; CRP.02; CRP.04


Lesson Title: 

	NOTES:
	Draw a picture to summarize your learning.















	Summarize the lesson in one statement or quote.





	Give this lesson a new title.








Shackling


Stunning


Bleeding


Scalding


Picking


Removal of head, neck, feet and oil glands



Evisceration


Washing the carcass


Chilling


Cut-up and deboning


Further processing


Storage



Shackling

hanging the birds on a processing line



Stunning

current through a water bath to immediately create a state of unconsciousness

stunning cabinet-delivers sufficient current to render the bird unconscious immediately and lasting until the bird is killed


Bleeding

the birds are passed through an automated knife that makes an incision on the neck to cut the major blood vessels in the neck.


Scalding

loosens the feathers (and feather follicles) to facilitate their removal



Picking

feather removal

The picker is an automated machine that contains rubber finger-like projections that rotate in a circular motion to remove feathers without damaging the carcass


Removal of head, neck, feet and oil glands

Feet are removed at the ankle joints
Pneumatic shears: An air-powered device used to remove the neck and head



Evisceration

removal of internal organs


Washing the carcass

Carcasses are cleaned for microbial and visible concerns. When processing chicken, microbial bacteria such as E.coli and salmonella are analyzed


Chilling

carcass temperature must be reduced to prevent microbial growth
Submerging in an ice (chilled water) bath 


Cut-up and deboning

The carcass can be sold whole or individual components of carcass can be cut-up for individual sale
Cut-up often times includes removal of the breast, thigh, drumstick and wings.
Deboning refers to the removal of bone from the cut-up meat. (Breasts and thighs)


Further processing

done to give product added value
may include forming, curing, smoking and cooking of products


Storage

Poultry meat should be refrigerated at approximately 30F. Keeping poultry below 40F reduces the risk of microbial growth.


image4.png
Cooking Instructions
Mot T bk cckng T 1
gy e 3 P
O s vy X s
1w g st

206018 036671

A Pana; Vo P s b

1. Preest oven © 25

2 Phace o rack 1 st raesing pan wih
o e &

3 Pacs ) reneateg oo and s A
i armarnty 2. v o et

4 R 8 1 s e i Pl
Sogaraton of 170 7 % Pt e e
ket of e Chen ke Fe
s A cow

§ Lt st 1315 seten bk sy

FRESH ROASTING
CHICKEN WHOLE
Prepared Fresh
stuLay oate: MAY 9

NETWICT A8 | TOTAL PRICE
8Ib' $1.63 '$11.21

Safe Handling Instructions
Tho 70681 i et o et bt
et sty sy Sme bt >0 ey T
Bacten Put cout! cacse Brems £ B prodct 8
i o ok gy Fo ous grcion
ko Pese sale ey reracions

L e AR ——r
o D by K

Comk Poopy





image2.jpg
USPAULTRY

OOOOOOOOOOOOOOOOOOOOOO




image3.jpg




image1.emf



6060 FFA DRIVE
P.O. BOX 68960
INDIANAPOLIS, IN 46258-0960



P	 317-802-6060
F	 317-802-6090
	 FFA.ORG



FFA makes a positive difference in the lives of students by developing their potential for premier leadership, personal growth and career success through agricultural education.











