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Course:
AG-ASB- 02.421



Introduction to Animal Science Technology/Biotechnology

Unit 5:

The Science of Aquaculture
Lesson 2:

Fish Production

Georgia Performance Standards: AG-ASB-5 d, e, f, g 

Academic Standards: ELA10LSV1 (c, d), SCSh3, SES6 (a, b), SSWG1 (a), SSEMI2 (a), SCSh4, SC7

Objectives: 
1. 
Research catfish production in the United States.

2. 
Investigate the physical characteristics of water.

3. 
Estimate fish populations in production operations.

4. 
Evaluate water pH as it relates to fish survivability.

Teaching Time:

3 hours
Grades: 9-12

Essential Question: How are fish produced?
Unit Understandings, Themes, and Concepts:  
Students will learn how catfish are produced in the United States. Students will also learn some of the important factors in fish production, including physical characteristics of the water, fish population, and water pH.
Primary Learning Goals:  
In this unit students will research catfish production in the United States and investigate the physical characteristics of water.  The students will also estimate fish populations in production operations and evaluate water pH as it relates to fish survivability.
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

_X__ Combined Methods


____ Selected Response

____ Informal Checks



____ Self Assessment

References: 

Aquaculture Curriculum, The National Council for Agricultural Education,

 
Alexandria, VA.

Herren, Ray V. The Science of Agriculture: A Biological Approach. Delmar Publishers, Inc. Albany, NY.  
Herren, Ray V & Catherine Teare Ketter.  Lab Manual The Science of Agriculture: A Biological Approach.  Delmar Publishers, Inc.  Albany, NY.  
Glen Rose Arkansas FFA; PP, Wisconsin Fish ID, www.glenrosearkansasffa.org  

Materials and Equipment: 
Lab Manual

CEV video: Catfish Farming


Power Points: 
AG-ASB-02.421-05.2p Aqua Systems

AG-ASB-02.421-05.2P Water quality and Concerns

AG-ASB-02.421-05.2P Water_Quality

AG-ASB-02.421-05.2P Water_Quality_For_Fish

Georgia Performance Standards: AG-ASB-5 d, e, f, g 

AG-ASB-5:
The student evaluates trends in the aquaculture industry and the scientific principles involved in the production of aquatic animals.

d. Researches types of aquatic animal production in the United States.

e. Investigates the physical characteristics of water and its relationship to fish production. 

f. Estimates fish populations in production operations by scientific sampling.

g. Measures and adjusts water pH as it relates to fish growth and development.

Academic Standards: ELA10LSV1 (c, d), SCSh3, SES6 (a, b), SSWG1 (a), SSEMI2 (a), SCSh4, SC7

ELA10LSV1 (c) Responds to questions with appropriate information; (d) Actively solicits another person’s comments or opinion. 

SCSh3 Students will identify and investigate problems scientifically. 

SES6 (a) Relate the nature and distribution of life on Earth, including humans, to the chemistry and availability of water. , (b) Relate the distribution of biomes (terrestrial, freshwater, and marine) to climate regions through time.

SSWG1 (a) describe the concept of place by explaining how physical characteristics such as landforms, bodies of water, climate, soils, natural vegetation, and animal life are used to describe a place

SSEMI2 (a) Define the Law of Supply and the Law of Demand.
SCSh4 Students use tools and instruments for observing, measuring, and manipulating scientific equipment and materials. 

SC7 Students will characterize the properties that describe solutions and the nature of acids and bases.
Teaching Procedure

Introduction and Mental Set

Ask students to tell you what type of fish is grown more than any other.  What is the most popular fish grown for food?  Answer: carp (mostly raised in China), next is Tilapia and catfish.  Ask them why these fish are so popular.  Answer: they can survive in crowded and low-oxygen conditions.  

Discussion

1.  
What are the common types of fish raised commercially?

A. 
Catfish

B.
Tilapia

C.
Trout

D.
Carp

2.
What are the leading states in catfish farming?
A.
Mississippi

B.
Arkansas

C.
Alabama

3.
Catfish are the most widely grown fish the United States.

A.
$380 million dollar industry

B.
Nearly 100,000 metric tons produced annually

C.
Catfish are smooth skin with no scales

D.
The only economically important catfish is the channel.

4.
What are some of the cultural techniques used to raise catfish?
A.
A water temperature of 85F is ideal

B.
Ponds are not more than six feet deep

C.
Eggs are collected from females in nests provided by the producer.

D.
The eggs are placed in tanks with paddles in the hatchery.  The eggs need a slow rocking motion in order for the embryo to grow properly.

E.
Once the eggs hatch, they are held in tanks until they are 1B2" long.  Then they are released into the pond.

F.
The fish are fed a commercially processed food that is compressed into small pellets.

G.
The fish are harvested when 1B2 pounds in a large net called a seine.

5.  
What are the characteristics of tilipia that give them such a high potential for production?




A.
Good-quality food fish

B.
Reproduce prolifically

C.
Grow fast

D.
Survive overcrowding, low oxygen levels, high temperatures

6.
What are the advantages of raising fish in cages?

A.
Easier to harvest

B.
Keep natural predators away

7.
Why are trout and salmon raised in concrete waterways?
A.
Higher levels of oxygen in moving water

B.
Less disease potential (concrete vs. soil)

C.
Easier to harvest
8.
Lead students through lab exercises 5.1 and 5.3 in lab manual.

Summary


Fish production will become more important in the future as our world population and new resources of food grown on small acreage necessitates.  Oceans cannot supply all the fish in demand.

Fish are low in fat and when grown in a closed system can produce pollution-free meat.
Evaluation


Lab activity

Written test
Individual Learning Activity

Lesson:
Fish Production 
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. 
Research catfish production in the United States.

2. 
Investigate the physical characteristics of water.

3. 
Estimate fish populations in production operations.

4. 
Evaluate water pH as it relates to fish survivability.

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: 
Fish Production 

Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1. 
Research catfish production in the United States.

2. 
Investigate the physical characteristics of water.

3. 
Estimate fish populations in production operations.

4. 
Evaluate water pH as it relates to fish survivability.
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:
Fish Production

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. 
Research catfish production in the United States.

2. 
Investigate the physical characteristics of water.

3. 
Estimate fish populations in production operations.

4. 
Evaluate water pH as it relates to fish survivability.

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.


Lesson Evaluation

1. What are the common types of fish raised commercially?
2. What are the leading states in catfish farming?

3. In weight, how much catfish are produced annually in the United States? 
4. List three techniques used to raise catfish.
5. What are the characteristics of tilapia that give them such a high potential for production?

6. What are the advantages of raising fish in cages? 

7. Why are trout and salmon raised in concrete waterways?
Lesson Evaluation Key

1. Catfish; tilapia; trout; carp
2. Mississippi; Arkansas; Alabama

3. Catfish are the most widely grown fish the United States; nearly 100,000 metric tons produced annually.
4. Any three of the following: A temperature of 85F is ideal; Ponds are not more than six feet deep; eggs are collected from females in nests provided by the producer; the eggs are placed in tanks with paddles in the hatchery, the eggs need a slow rocking motion in order for the embryo to grow properly; once the eggs hatch, they are held in tanks until they are 1-2” long, then they are released into the pond; the fish are fed a commercially processed food that is compressed into small pellets

5. Good-quality food fish; reproduce prolifically; grow fast; survive overcrowding, low oxygen levels, high temperatures.




6. Easier to harvest; keep natural predators away

7. Higher levels of oxygen in moving water; less disease potential (concrete vs. soil); easier to harvest
Teacher Notes

Essential Question: 

How are fish produced?

Vocabulary

Catfish farming
Trout
Catfish
Tilapia
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