VALLEY ROP COURSE OUTLINE

COURSE TITLE:

Biotechnology in Agriculture
VALLEY ROP #:

AG-4070-BioTech

CDE #:


6873
CBEDS TITLE:

Agriscience
CBEDS #:


4070
CTE SECTOR:

Agriculture & Natural Resources

CTE PATHWAY:

Agriscience
JOB TITLES:



Animal Scientist




19-1011-00  

Aquaculture Supervisor/Manager


45-1011-06

Animal Breeder




46-2011-00  

Zoologist/Wildlife Biologist



19-1023-00

Veterinary Assistant/ Laboratory Assistant
31-9096-00

Veterinary Technologists/Technicians

29-2056-00

Environmental Technician



17-3025-00

Food Scientist/Technologist


19-1012-00

Soil and Plant Scientists



10-1013-00

Geological Technician



19-4041-00 

Precision Agriculture Technician


14-4099-02 
COURSE DESCRIPTION:
The course is designed to expose students to the agricultural biotechnology revolution.. Students will study areas of : Plant and Animal Tissue cultures, Technology in agriculture, Aquaculture, Embryo Transfer and Artificial Insemination, Biotechnology in Food Industry and The Environment, Genetic Transfer, Genetically Modified Organism’s, Cell’s , Scientific Procedures and Laboratory Skills.  Students will gain experience in laboratory skills, scientific concepts, and laboratory research techniques. Students who wish to broaden their science background with real life experiences in biotechnology. Students will raise rainbow trout, study water, ponds, reservoirs and fish facilities. Instruction in tissue culture will involve sterilizing equipment, culture media preparation, callus and shoot formation and transfer plantlets. Students will also be instructed in animal science, embryo transfer and freezing of embryos, artificial insemination, embryo cloning and animal tissue cultures. Additionally students will study food biotechnology, emerging biotechnologies, ethics and welfare, careers and employability skills.
Students will develop leadership and employability skills emphasized through the course Integrated through the course are career preparation standards, which include communication, interpersonal skills, problem solving, safety, technology and other employment skills.

Students will develop leadership skills through the FFA, maintain a Supervised Occupational Experience Program and keep a California FFA recordbook. 

DATE APPROVED:


January 2011

REVISE DATE(S):


March 2014
HOURS:



180 per year

CREDITS:



10 per year

PREREQUISITE:
Completion of Ag Biology or teacher approval 

GRADE LEVEL:


11-12

ARTICULATION(S):

None
TEXTBOOKS:


Introduction to Biotechnology an






Agriculture  Revolution. 



Ray V. Herron, 2005


INSTRUCTIONAL METHODS
Direct Instruction

Business Simulation

Lecture


Guest Speakers

Laboratory 


Field Trips

Demonstration

Portfolio Projects

Multi-Media Aids 

Technology Instruction

Discussion


Self-Directed
Cooperative Group Learning


EVALUATION METHODS
Performance- experiments, demonstrations, discussions, debates and projects
Written Assessment- such as justification, investigation, and research, evaluative or technical papers.
Terminology and Vocabulary assessments
Individual and group assessments

Student presentations and exhibits 
COURSE OUTLINE
	Unit of Instruction
	Key Assignments
	Anchor Standards
	Pathway

Standards
	Common Core Standards

	History of Biotechnology
 




A. Biotechnology and expansion of civilization

a. Food Preservation

B. Science of Genetics

C. Discovery of Cells

D. Disease Prevention and A Treatment

E. Reproduction

a. Gene Transfer

b. Genetic Engineering


	Laboratory activity-Identify Transgenic crops

Research biotechnology base food products

Develop a Biotechnology timeline
	4.1,3,5, 7

5.1,4


	C3.4


	WS9-10.7

WS9-10.8

RLST9-10.5

WS9-10.9

WS11-12.7

WS11-12.10

	Scientific Research  



A. The Scientific Method

B. Sterile Techniques

C. Laboratory Procedures


	Develop a science Fair Project, conduct research and apply it to agriculture products and SAE

Laboratory Activity- Zymotechnology Lab

Demonstrate proper sterilization techniques, preparation techniques, and cleaning glassware
	5.1-4

6.1-7

7.2,4,7

8.1-3,6,7

9.2-4,10-13

10.1-6,8


	C3.5

C5.1-5.4

C13.1

C13.2 
	WS9-10.9

WS11-12.7

WS11-12.10

RLST9-10.5

WS9-10.7

WS9-10.8

RLST9-10.4

RLST1-12.4

RLST-10.4

RLST11-12.3

A-CED1.1

A-APR1

A-REI3

	Plant Tissue Culture 




A. In Vitro Propagation

1. Early tissue culture research

2. Stages of In Vitro propagation

3. Other methods of In Vitro propagation

4. Current In Vitro technology 

Planning a small tissue culture facility

1. The Laboratory

2. The Culture Room

a. Lighting

b. Temperature

c. Humidity

d. Air Control

e. Culture Mites

Clean Room Facilities

1. Transfer Rooms

2. Transfer Boxes

3. Laminar Flow Hoods

4. Common sources of contaminating spores

Laboratory Equipment and Techniques

1. Start up laboratory equipment

2. Small to medium size labs

3. Weighing 

4. Measuring liquid

5. Cleaning glassware

6. Handling Chemicals and Equipment

7. Lab Safety

Sterilization

1. Autoclaving

2. Dry Heat

3. Filter

4. Sterilization techniques for tools and small apparatus

5. Work surfaces 

6. Sterile culture techniques

Selection of Tissue Culture Methods

1. Basic salt mineral solutions
2. Hormones
3. Commercially package Medias

Preparation of Culture Media

1. Water

2. Stock Solutions Nutrients

3. Stack Solutions Hormones

4. pH adjustments

5. The use of Agar

6. Culture containers

7. Preparing modified Murashige-Skoog medium

Tissue Culture Stages

1. Stage I: Initiation Phase

a. Choice of explants material

b. Disinfectants

2. Stage II: The Multiplication Phase

a. Culture Media 

b. Recycling State II cultures
c. Storing and Shipping State II cultures
d. Disease Testing
3.  Culture Stage III: Producing self sufficient plantlets

a. Rooting 

b. Transplanting

c. Hardiness

d. Autotrophy


	Demonstrate proper nutrient and composition of media. 

Identify the phases of the in vitro propagation stages

Compare and Contrast different lighting, machines and equipment used in the tissue culture industry.

Students will perform a series of Laboratory techniques and equipment by demonstrating weights/measurements, lab safety rules, proper clothing and handling of chemicals.

Students will develop and research a series of different types of cultured plants and complete and reproduce plants. Students will keep records and data on research. Students will graph and calculate the results of each project preformed.

Prepare culture media and demonstrate the ability to grow tissue in each type of media. Experiment with different nutrient, mineral and hormone solutions in preparing the media.

Identify the potential for Disease free plants will practicing aseptic techniques and proper transplanting techniques
	11.1-5

10.4,6,7


	C3.5

C10.1-10.4

C11.1-11.6

C13.1

C13.2

F2.1-2.6

F3.1-3.3

F5.5

F6.1-6.4

G2.2

G2.4

G4.3

G5.4

G11.1
	RLST9-10.4

RLST9-10.5

RLST9-10.7

RLST1-12.4

WS9-10.7

WS9-10.8

WS9-10.9

WS11-12.7

WS11-12.10

RLST9-10.3

RLST11-12.3

RLST9-10.3

RLST11-12.3

WS9-10.9

WS11-12.7

WS11-12.9

RLST9-10.4

RLST9-10.5

RLST9-10.7

RLST1-12.4

WS9-10.7

WS9-10.8

RLST9-10.3

RLST11-12.3

WS9-10.9

WS11-12.7

WS11-12.9

RLST9-10.5

WS9-10.7

WS9-10.8

RLST9-10.3

RLST9-10.7

RLST11-12.3

WS9-10.9

WS11-12.7

WS11-12.9

WS11-12.10

WS9-10.4

WS11-12.4



	Aquaculture

1. Study of Aquaculture

a.  Past and Present 
2.  Water 
a. Chemical Characteristics

b. CO2 

c. Alkalinity

d. Total dissolved Oxygen

e. Dissolved Oxygen

f. pH determination

g. Recondition hatching water

h. Recirculation and aeration
3. Trout Eggs

a. Structure

b. Growth

c. Requirements
4. Ponds

a. rearing capacities

b. circular ponds

c. raceway ponds

5. Nutrition
a. fats
b. carbohydrates
c. minerals
d. protein
e. interrelationships
f. commercial feeds
6. Transplanting
a. Water requirements
b. Legal Documents
7. Anatomy

8. Disease
a. Symptoms and Signs

b. Treatments


	Examine the water and preform water tests and develop analysis of the water test. Preform a series of test to understand water and create a graph to accompany the water tests.

Develop a research project based on different types of fish and plants. Students will perform the scientific method and study the waste of the fish and correlations with plants growth, water quality and fish growth, while maintaining a eco-friendly environment.

Obtain fish scales and tissue samples observe under a dissecting scope and tri-nocular scope, compare and contrast differences and identify diseases. 
	2.3,4

3.6,7

7.3-5

8.1-2

9.4,5-7

10.3,4,6,8

11.1,5


	C3.5

C13.1-13.2

D1.1,

D1.2,

D8.1

D11.1-11.4

D12.1-12.7

G8.4-8.5


	WS9-10.9

WS11-12.4

WS11-12.7

WS11-12.9

WS11-12.10

WS9-10.4

WS9-10.7

WS9-10.8

RLST9-10.3

RLST9-10.5

RLST9-10.7

RLST11-12.3

RLST9-10.4

RLST1-12.4

WS9-10.9

WS11-12.7

WS11-12.10

RLST9-10.5

WS9-10.7

WS9-10.8

RLST9-10.3

RLST9-10.4

RLST11-12.3

WS11-12.4

A-CED1

A-APR1

A-REI3

WS9-10.9

WS11-12.4

WS11-12.7

WS11-12.9

WS11-12.10

RLST1-12.4

WS9-10.4

WS9-10.7

WS9-10.8

RLST9-10.3

RLST9-10.4

RLST9-10.5

RLST11-12.3



	Biotechnology in Animal Reproduction





a. Artificial Insemination

a. Development of AI

b. Semen Collecting and Processing

c. Control of Estrus Cycle

b. Embryo Transfer

a. Process of ET

b. Development state of an Embryo

c. Media

d. Flushing, Recovering and Storing Embryos

e. Non Surgical Recovery

f. Flushing Donor Cows

g. Freezing, Grading and Classifying Embryos


	Laboratory – Selective Breeding :Salt Tolerance

Research paper developed related to animal cloning

Observe animal semen in the microscope, evaluate motility and mobility


	5.2

5.4

6.2-6

8.1-3

10.1-4,8


	C9.5

D1.3, D1.4, 

D3.1-3.3

D4.1-4.5


	RLST9-10.4

RLST9-10.5

RLST9-10.7

RLST9-10.8

WS9-10.9

WS11-12.7

WS11-12.10

RLST9-10.3

RLST9-10.5

RLST9-10.7

RLST11-12.3

WS9-10.4

WS9-10.7

WS9-10.8

WS9-10.9

WS11-12.4

WS11-12.7

WS11-12.9

WS11-12.10

	Genetic Transfer









a.DNA Sequencing

b. Genes

c. Chromosomes

d. RNA and Transcription and Translation


	Identify all structure of DNA

Extract DNA from a living organism. 

Observe DNA in microscope. 
	4.5

5.1-2

8.1-2


	D4.4-4.5

D5.1-5.5

G2.5
	WS9-10.9

WS11-12.7

WS11-12.9

WS11-12.10

A-REI3.1

RLST1-12.4

RLST9-10.7

RLST9-10.8

RLST9-10.3

RLST9-10.4

RLST9-10.5

RLST9-10.7

RLST1-12.2

WS9-10.9

WS11-12.7

WS11-12.9

RLST9-10.5

RLST9-10.7

   RLST9-10.8

	Producing Genetically Modified Organisms





a. Process of genetic engineering

b. Gene Splicing in Plants and Animals

c. Inserting DNA


	Research Genetically modified organisms, discuss and describe the effects on the food population. 

Compare and contrast the GMO verse non-GMO plants and plant production.

Demonstrate different methods of asexual reproduction, genetic copies or clones using plants. Discuss the genetic desirable traits to be passed on to the daughter plant.


	4.5

5.1-2,4

8.1-2

10.1-4


	C3.3-3.4

G11.3-11.5
	RLST9-10.5

RLST9-10.7

RLST9-10.8

WS9-10.9

WS11-12.7

WS11-12.10

RLST9-10.4

RLST9-10.7

RLST9-10.8

RLST9-10.5

WS9-10.9

WS11-12.4

WS11-12.7

WS11-12.9



	Biotechnology in the Food Industry






a. Preservation of Foods



1. Drying and Salting



2. Canning



3. Refrigeration

b. Enzyme Production


	Observe Fermentation Process that is naturally occurring in bacteria.

Demonstrate a proper method of food preservation.

Research the mass production of Food in the United States. Describe the styles and techniques used to preserve food.

Investigate enzymes for the aid in helping to preserve food. 
	4.7

5.1-2,4

10.1-3


	C3.1-3.2

C3.4

D12.1-12.7

G10.3-10.4
	WS9-10.9

WS11-12.7

WS11-12.10

RLST9-10.5

RLST9-10.7

RLST9-10.8

RLST1-12.4

WS9-10.7

WS9-10.8

WS9-10.9

WS11-12.7

WS11-12.9

RLST9-10.3

RLST9-10.4

RLST9-10.5

RLST9-10.7

RLST11-12.3

RLST1-12.4

RLST9-10.7

RLST9-10.8



	Biotechnology in Ecology







a. Ecology

b. Environmental Pollutants

c. Bioremediation

d. High Yield Farming

e. Biodiesel


	Construct a model of secondary wastewater

Treatment process. Students will observe microorganisms act as a living filter to remove unwanted organic matter.

Research and develop a plan explaining and outlining a plan to high-yield farming can help with under developed countries. Research their current agriculture practices and the effect on the environment they have.
	4.5

8.2-3


	C2.5

C3.4


	WS9-10.9

WS11-12.7

WS11-12.10

WS9-10.7

WS9-10.8

RLST9-10.5

WS9-10.9

WS11-12.7

WS11-12.9

RLST9-10.5

RLST9-10.7

RLST9-10.8



	Ethical Issues in Biotechnology






a.  Ethics in Cloning

b.  Ethics in Stem Cell Research

c.  Biopiracy

d. Patents for Life


	Conduct experiment testing possibility of using organisms as clean-up solution to from petroleum compounds

Investigate benefits of plants as a way to clean environment
	4.5

8.2-3
	D9.1-9.4
	WS9-10.7

WS9-10.8

RLST9-10.3

RLST9-10.5

RLST9-10.7

RLST11-12.3

WS9-10.9

WS11-12.7

WS11-12.9

WS11-12.10

	Careers in Biotechnology







a. Research and Development

b. Manufacturing and Production

c. Marketing and Sales

d. Careers in Social Science and Natural resources

e. FFA, Recordkeeping and SAE Development


	Research careers in biotechnology. Make contacts with local Biotech businesses and conduct an interview on the business and how they contribute to society

Keep current FFA Recordbook on projects

Apply for Agriscience student award 
	3.1-9

8.2-3


	
	


12. CAREER PREPARATION STANDARDS



10 HOURS

A. Understand how personal skill development-including positive attitude,

honesty, self-confidence, time management, and other positive traits that

affect employability.

1. Identify personal responsibilities for a career in the floral industry.

2. Identify ethical and legal roles and responsibilities.

3. Define professional roles and responsibilities in biotechnology occupational careers

4. Prioritize tasks and meet deadlines.

B.  Understand principles of effective interpersonal skills, including group   

      dynamics, conflict resolution and negotiation.

1. Participate in interaction with employees (students) and customers.

2. Demonstrate importance of teamwork.

3. Understand laws dealing with sexual harassment in the work place.

C. Understand the importance of good basic skills, critical thinking, and problem-solving skills in the workplace.

1. Recognize the importance of good reading, writing, and math skills in the 

Floral industry and implement a plan for self-improvement as needed.

2. Read, write, give and follow directions.

3. Spell and pronounce flowers/foliage, customer names/addresses and industry tools/equipment.

4. Interpret labels, orders and other documents.

5. Apply critical thinking and problem-solving skills on the job.

6. Use appropriate industry references to locate information.

7. Recognize problem-solving situations and outline problem-solving steps needed for troubleshooting.

D. Understand principles of effective communication.

1. Communicate effectively orally and in writing.

2. Effectively communicate with fellow employees (students) and

Customers.

3. Demonstrate knowledge of delivery routing procedures.

4. Identify non-verbal communication techniques.

5. Handle customer inquiries and objectives.

6. Use effective telephone skills.

7. Communicate with the work site.

8. Follow both written and oral directions.

E. Understand occupational safety issues.

1.  Identify and apply safety techniques when using tools, equipment, and  

     supplies used in the biotechnology industry.

2.  Demonstrate appropriate attire and personal hygiene.

3.  Demonstrate proper techniques for lifting and transporting heavy objects.

4. Identify electrical/power hazards and other hazardous situations/materials;

understand common reporting procedures.

5. Observe electrical and power safely standards by shutting off  

equipment when not in operation.

6. Maintain work site safety standards

F. Understand career paths and strategies for obtaining employment

1. Identify career paths/opportunities within the biotechnology industry.

2. Fill out application forms completely and correctly.

3. Prepare resume.

4. Apply effective job search skills, including locating employment information.

5. Identify effective interviewing techniques.

6. Participate in a mock interview.

G. Understand and adapt to changing technology.

1. Understand the importance of lifelong learning in adapting to changing 

technology.

2. Correctly use and care for all supplies and equipment.

3. Understand the importance of computers as they pertain to data collection and record keeping.

4. Demonstrate basic computer knowledge, function, and skills, as required by individual employers.

5. Use Xerox, fax, and other communication technology.
