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Course:
AG-VT - 02.424 Veterinary Technology

Unit 26:
Digestive Systems
Lesson 1:
Ruminant vs Non-ruminant and energy requirements
Georgia Performance Standards:
AG-VT-26 – (a - d)
Academic Standards:





SB1, SB3, SES6
National Standards: 






Objectives: 
1. Define the terms digestion, absorption, and metabolism and describe the processes.

2. Be able to discuss the differences between ruminant and non-ruminant digestive systems.

3. Understand and calculate an animal’s energy requirements based on its use and stage of life.

4. Understand the importance of guaranteed analysis in selecting animal feed.

Teaching Time:

Grades: 9-12

Essential Question: How do animals process and use energy?
Unit Understandings, Themes, and Concepts:  Students will gain an understanding of metabolic processes, energy requirements, and ruminant/non-ruminant digestion.
Primary Learning Goals:  Students will be able to define terms relating to digestion, explain differences between ruminants and non-ruminants, calculate an animal’s energy requirements and explain guaranteed analysis.
Students with disabilities: For students with disabilities, the instructor should refer to the individual student's IEP to insure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation within any given instructional activity or requirement.

Assessment Method/Type:

____ Constructed Response

____ Peer Assessment

_ __ Combined Methods


____ Selected Response

____ Informal Checks


____ Self Assessment

References: Veterinary Science, Cornell University, New York.
Materials and Equipment:

Overhead projector





Transparency 

Eraser board






Handout 

LCD Projector






Computer

POWERPOINTS:




Web Resources:

Additional Web Resources:
Georgia Performance Standards:       
AG-VT-26 – (a - d)


AG-VT-26:
Students will be able to identify and describe the various components of an animal feed label and be able to make an educated decision on which food to purchase for any animal.  They will also understand the role of marketing in the pet food industry and conduct cost comparisons of various feeds.

a.
Define the terms digestion, absorption, and metabolism and describe the processes.

b.
Be able to discuss the differences between ruminant and nonruminant digestive systems.

c.
Understand and calculate an animal’s energy requirements based on its use and stage of life.

d.
Understand the importance of guaranteed analysis in selecting animal feed.

Academic Standards:





SB1, SB3, SES6
SB1 (c) The student identifies the function of the four major macromolecules (i.e., carbohydrates, proteins, lipids, nucleic acids).

SB3 The student derives the relationship between single-celled and multi-celled organisms and the increasing complexity of systems.

SES6 (a) The student relates the nature and distribution of life on Earth, including humans, to the chemistry and availability of water.

Lesson Introduction Activity

Lesson:
Ruminant vs. Non-Ruminant and Energy Requirements
Assignment:


On a piece of paper, list the following items, leaving three lines under each item for additional notes:

1. Define the terms digestion, absorption, and metabolism and describe the processes.

2. Be able to discuss the differences between ruminant and non-ruminant digestive systems.

3. Understand and calculate an animal’s energy requirements based on its use and stage of life.

4. Understand the importance of guaranteed analysis in selecting animal feed.

Be prepared to share ideas with the class.

Points/Grade Available:

Lesson Introduction Activity Rubric

	Content - information is written on the topic and covers each aspect of the question. 
	50 %



	Class Discussion – participates in the class discussion on the topic. 
	50 %


Teaching Procedure

Introduction:

Proper nutrition of animals requires knowledge of the digestive system, basic nutrients, and the ways in which foods are formulated and marketed. Proper feeding and nutrition can prevent many health problems and diseases. Good nutrition is especially important for pregnant animals and animals recovering from surgery or illness.

Digestive Systems:

Ruminants

Ruminants have four compartments to their stomach.

1. Rumen – “The Fermentation Vat”

a. Largest compartment

b. Makes up approximately 80% of the stomach’s capacity

c. Contains millions of bacteria and microorganisms that partially break down food

d. Bacteria and microorganisms transform low-quality protein and nitrogen compounds into essential amino acids.

e. Food is regurgitated from the rumen, rechewed in the form of a cud, and reswallowed for further digestion.

2. Reticulum - “ The Honeycomb”

a. Inner walls are lined with membranes that are divided into honeycomb-like compartments.

b. Foreign matter such as nails and wires is filtered by the reticulum.

c. Acts as a collection site for metal objects

3. Omasum – “Manyplies”

a. Contains many folds of tissue that line the interior.

b. Absorbs water and decreases the size of food particles.

4. Abomasum – “True Stomach”

a. Secretes digestive enzymes.

b. Functions similar to the stomach of a non-ruminant.

c. Functions as digestive unit of calves until several months old when rumination begins.

Nonruminants

1. Food is passed from the mouth to the esophagus to a single compartment stomach.

2. The stomach breaks down food by muscular movement and digestive juices.

3. Digestive juices break down proteins and fats.

4. The primary site for digestion and absorption of carbohydrates, lipids, and proteins is the small intestine.

5. Undigested food passes from the small intestine to the large intestine where water is absorbed and lubricating mucus is added to aid the passage of material through the large intestine.

Cecal Fermenters

1. Horses, guinea pigs and rabbits are examples of cecal fermenters. They have a large cecum allowing them to consume moderate levels of roughages.

2. Bacteria are present in the cecum to digest roughages.

The Digestive Process:

1. Digestion is the process by which food particles are broken down into nutrients. The five processes involved in digestion are:

a) Mechanical digestion begins in the mouth where food is chewed and broken down into smaller pieces. Poultry have no teeth but use a gizzard to grind and break down food. A gizzard is a muscular structure of the esophagus that contains grit.

b) Peristalsis is a muscular contraction of the digestive system that causes food to move through the digestive tract. Peristalsis occurs as a wavelike movement.

c) Chemical digestion involves enzymes and acids to reduce food particle size and change food particles into forms that the animal can use. Some chemical digestion occurs in the mouth with saliva, but most chemical digestion take place in the stomach and small intestines.

d) Absorption is the process by which nutrients move from the digestive tract into the bloodstream. It takes place mainly in small intestine through villi (microscopic structures that line the walls of the SI). In ruminants, some absorption takes place in the rumen. Absorption occurs through the processes of diffusion and osmosis. Nutrients diffuse (or move) from an area of high concentration to an area of low concentration – from the digestive tract to the bloodstream. 

e) Metabolism is the process that removes nutrients from the bloodstream and allows different organs of the body to use nutrients. Metabolism is responsible for growth of bone, muscle, fat, skin and hair. It maintains body temperature and proper functioning of organs. It also aids in repair of body tissue, production of milk and young, and performance (work, sexual). 

Summary                                                                                                        

Evaluation

Written test

Daily Notes

Class Participation

Individual Learning Assignment

Daily Food Log

Group Learning Activity

Presentation Learning Activity

Individual Learning Activity

Lesson:
Ruminant vs. Non-Ruminant and Energy Requirements
Assignment:
Choose one of the topics below and research it. Write a report on your findings that answers the question or explains the concept and shows why it is relevant to your life.

1. Define the terms digestion, absorption, and metabolism and describe the processes.

2. Be able to discuss the differences between ruminant and non-ruminant digestive systems.

3. Understand and calculate an animal’s energy requirements based on its use and stage of life.

4. Understand the importance of guaranteed analysis in selecting animal feed.

Minimum Requirements:

1. Paper must be typed in 12 point font and at least one page in length. The paper may be double-spaced. 

2. At least two credible references must be properly cited.

3. All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

4. Papers will be graded on content (amount of good information, accuracy, etc.) and mechanics (grammar, spelling, and punctuation.)

Due Date:

Points/Grade Available:

Individual Learning Activity Rubric

	Content - offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The paper should include information and issues of state and local importance.
	35 pts.



	Critical Analysis - logical process of analyzing and reporting information that examines and explains the topic selected. The paper should go beyond simply listing facts and must include why the concept is relevant to the student’s life. 
	25 pts.

	Organization- The paper should have an orderly structure that demonstrates a logical flow of ideas.
	15 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the paper should meet all specifications and be executed following rules of proper written English.
	15 pts.


Group Learning Activity

Lesson: 
Ruminant vs. Non-Ruminant and Energy Requirements
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1. Define the terms digestion, absorption, and metabolism and describe the processes.

2. Be able to discuss the differences between ruminant and non-ruminant digestive systems.

3. Understand and calculate an animal’s energy requirements based on its use and stage of life.

4. Understand the importance of guaranteed analysis in selecting animal feed.

Your presentation should include the following:

1. A lesson plan outlining exactly what your group will teach and how the information will be taught

2. A Power Point of at least twelve slides

3. Notes containing the information the class will be responsible for (these can be printed and given to the class, written on the board, or part of the Power Point). A copy of the notes will be turned in to the instructor.

4. Some type of interactive activity for the class (game, problem solving activity, interactive model, etc.)

5. Your group must also prepare an assessment for the class. This assessment can be written or oral, but should show the instructor that the class understands and has retained the material being taught.

Due Date:

Points/Grade Available:

All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

Group Learning Activity Rubric
	Lesson Plan – The group submits a thorough, detailed lesson plan highlighting the content and organization of their lesson.
	10 pts.

	PowerPoint – The group presents a Power Point of at least twelve slides that contains information and pictures vital to the lesson with additional information or examples for enhancement.
	20 pts.

	Interactive Activity – Some type of interactive activity is used to help teach the lesson. The activity should contribute to the mastery of content and involve the entire class in some way.
	15 pts.

	Assessment – A fair, thorough assessment is prepared and administered based on the information presented to the class. Poor grades on the assessment by a few members of the class are excusable, but if the entire class has difficulty, the points awarded in this category may be lowered at the discretion of the instructor.
	   15 pts.

	Content – The group should cover the concept (within reason) in entirety. The group may study actual lesson plans to help decide what should be emphasized.
	    25 pts.

	Overall Effect – The group is prepared, enthusiastic, and interesting, and the lesson flows smoothly. 
	    15 pts.


Presentation Learning Activity
Lesson:
Ruminant vs. Non-Ruminant and Energy Requirements
Assignment:
Choose one of the topics below, research it, and prepare a presentation that answers the question or explains the concept and shows why it is relevant to your life.

1. Define the terms digestion, absorption, and metabolism and describe the processes.

2. Be able to discuss the differences between ruminant and non-ruminant digestive systems.

3. Understand and calculate an animal’s energy requirements based on its use and stage of life.

4. Understand the importance of guaranteed analysis in selecting animal feed.

Minimum Requirements:

Oral Report Option

1.   Write a paper on one of the topics and orally present your work to the class.

2.   Paper may be double-spaced and should be at least one page in length, resulting in a two to five minute presentation. 

3.   At least two references must be properly cited. 

4.   The presentation of the report will be graded secondary 

      to the content of the paper.

PowerPoint Option

1. Presentation should be at least ten slides in length

2. Presentation should include at least four photos.

3. Presentation should be two to five minutes in length.

4. Grammar and spelling will be graded by the same standards as any other written assignment.

5. At least two references must be properly cited.

Poster Option:

1. Prepare a poster that answers/explains one of the topics. You will present your poster to the class.

2. Your poster should include both text and graphics that help communicate your research.

3. At least two sources of information should be properly cited on the back of the poster.

4. Neatness and appearance of the poster will be graded.

5. Poster presentation should last two to five minutes.

Due Date:

Points/Grade Available:

For all presentations: All work must be original. No plagiarism! Any use of another’s work or ideas without giving proper credit will result in a zero.

Presentation Learning Activity Rubric

	Content- offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The presentation should include information and issues of state and local importance.
	40 pts.

	Critical Analysis/Organization – The presentation shows a logical process of analyzing and reporting information that examines and explains the topic selected. The presentation should go beyond simply listing facts and must include why the concept is relevant to the student’s life.
	20 pts.

	Presentation – The student makes a genuine effort to present, not just read the material. The student should present with confidence using techniques like eye contact and voice inflexion to make his or her point. Although content takes precedence over presentation, the experience of successfully presenting in front of a class is part of the basis of this assignment.
	25 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the presentation should meet all guidelines set forth and should be executed in proper written English. For the poster, this includes neatness and appearance.
	15 pts.


Teacher Notes

Essential Question: How do animals process and use energy?
Vocabulary

Omasum 
Abomasum

Cecum 

Lesson Evaluation

Lesson Evaluation Key
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