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	Course Description:  This course provides instruction in laboratory and safety skills needed by agricultural research scientists.  Current applications of biotechnology in animal science, environmental science, and plant science are emphasized. 
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	Day
	Date
	SCS Objectives
	Essential Questions
	Content
	Tasks/Strategies

	1
	
	1.01
	What leadership qualities are needed in biotechnology?
	Leadership qualities
	Identify and Role-play good leadership traits

	2
	
	
	
	
	

	3
	
	1.02
	How are leadership skills demonstrated?
	Opportunities in biotech student organizations
	Discuss and offer students opportunities

	4
	
	2.01
	What are the major types of speeches and what are the qualities of an effective speech?
	Types of Speeches

Variables to consider when presenting a speech
	Illustrate examples of good and poor speeches

	5
	
	
	
	
	

	6
	
	2.02
	How are effective speeches presented?
	Parts of a good speech
	Presentation of student speeches 

	7
	
	3.01
	Why are Robert’s Rules used in a meeting?
	Purpose and basics of parliamentary procedure
	Discuss importance of basic rules

	8
	
	3.02
	How is Parliamentary Procedure used in a business meeting?
	Use of parliamentary abilities
	Practice skills in a mock meeting 

	9
	
	
	
	
	

	10
	
	4.01
	What are the steps to develop a school-to-work plan?
	Factors when selecting a job. Steps in choosing a career
	Prepare a school-to-work plan in class.

	11
	
	
	
	
	

	12
	
	4.02
	What career obj. are used in a school-to-work plan?
	School-to-work employment plan
	Prepare a school-to-work plan in class.

	13
	
	5.01
	What are the elements of a financial statement?
	Total assets, Current/Non current assets, Liabilities, Current/Noncurrent liabilities, Net worth
	Define terms and give examples of items that would fall into each category.

	14
	
	
	
	
	

	15
	
	5.02
	How are financial statements developed?
	Completing a financial worksheet.
	Practice placing items on a financial sheet.

	16
	
	6.01
	How are laboratory notebooks correctly kept?
	Basics of a Laboratory Notebook. Correct format. Categories for a lab report.
	Practice lab report using a simple in-class lab.

	17
	
	
	
	
	

	18
	
	6.02
	What statistical models are used in biotech research?
	Terms and analysis types 
	Use sample data with processes

	19
	
	6.03
	How is advanced laboratory equipment used correctly?
	Identification, Function, Maintenance and use of laboratory equipment
	Demonstrate correct use procedures and equipment

	20
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	Date
	SCS Objectives
	Essential Questions
	Content
	Tasks/Strategies

	21
	
	6.04
	What are the guidelines for live animal research?
	Animal/human research laws/rights
	Explore web sites to discover laws

	22
	
	6.05
	What factors do we consider in an aseptic laboratory setting?
	Common lab procedures 
	Demonstrate aseptic techniques and proper handling of hazardous materials

	23
	
	
	
	
	

	24
	
	6.06
	How is a field trial or greenhouse trial managed?
	Methods for preventing drift or contamination of surrounding plants.
	Explore examples of controlling the research greenhouse

	25
	
	
	
	
	

	26
	
	7.01
	What are the stages in developing a Genetically Modified Organism
	Steps of Isolating and transferring genes in an organism.
	Explore steps using a desired trait and host individual for desired traits.

	27
	
	
	
	
	

	28
	
	7.02
	What impact does GMO’s have on agriculture?
	GMO Rates
	Discuss how GMO’s have impacted farmers

	29
	
	7.03
	How are genes selected and isolated in biotechnology?
	Genomic Mapping

Rules for genetic manipulation/patenting.
	Discuss the rules and terms of how they are used in the biotech industry.

	30
	
	
	
	
	

	31
	
	7.04
	How are GMO’s tested for trait expression?
	Reporter genes

Field Trial Results
	Test GMO’s for gene expression in simple lab experiments

	32
	
	
	
	
	

	33
	
	8.01
	How are vectors used to insert genes?
	Functions of Vectors,

Ways vectors are used in Biotech


	Demonstrate how vectors can be effectively used in biotechnology

	34
	
	
	
	
	

	35
	
	8.02
	How is transgenic animal created?
	Ennucleation of animal cells.
	Discuss process and advantages/disadvantages of the process.

	36
	
	
	
	
	

	37
	
	8.03
	How are transgenic animals cared for after genetic transfer?
	Genetic Transfer
	Discuss importance of caring for cells/organisms after genetic transfer.

	38
	
	
	
	
	

	39
	
	9.01
	What are the chemical and physical needs for plant growth?
	Needs of plants, Fertilizer requirements, photosynthesis ect.
	Demonstrate the requirements for plant growth.

	40
	
	
	
	
	

	41
	
	9.02
	How do plants respond to environmental stimuli?
	Photoperiodism, Photointensity, Geotropism
	Show results of these environmental stimuli on plants.

	42
	
	
	
	
	

	43
	
	9.03
	How do diseases affect plant growth?
	Disease Triangle
	Demonstrate how diseases affect growth.

	44
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	45
	
	9.04
	What are chemical, physical, and mechanical methods of pest control?
	IPM, Biological and Chemical Controls, and Physical methods of pest control.
	Show examples of each categories and how each can be suited to a specific situation.

	46
	
	
	
	
	

	47
	
	9.05
	How are herbicide and virus resistant plants used?
	Use of resistant plants in Agriculture
	Explore how made, and how used currently 

	48
	
	10.01
	What design factors are needed to develop a trial?
	APHIS, FDA, EPA regulations
	Discuss regulations and laws on field trials

	49
	
	10.02
	What factors and strategies are used for population monitoring in a field trial?
	Strategies for monitoring pest populations
	Demonstrate strategies in a greenhouse or outdoor trial.

	50
	
	
	
	
	

	51
	
	10.03
	What steps are used in micropropagation of plant tissues?
	Selecting Material, Sterilizing Material, Steps in Culturing Process.
	Conduct a laboratory on the micropropagation of plant tissue.

	52
	
	
	
	
	

	53
	
	11.01
	What physiological needs do animals require for optimum growth?
	Food/Nutrients, Oxygen, Water, Vitamins, and immune system characteristics
	Demonstrate how items are used in animal growth.

	54
	
	
	
	
	

	55
	
	11.02
	How has biotech changed animal disease prevention, diagnosis, and treatment? 
	Animal disease prevention. Diagnosis and management
	Show relevance of biotech items to treating common animals with disease.

	56
	
	
	
	
	

	57
	
	11.03
	How has genetic engineering improved animal breeding?
	Artificial Insemination, Knockout Animals, Cloning, In-vetro Fertilization
	Demonstrate methods of animal breeding developed through biotechnology

	58
	
	
	
	
	

	59
	
	11.04
	What functions do hormones have in animal growth?
	Functions of Hormones, Examples of Animal Hormones
	Relate natural and man-made hormones to animal growth and productivity.

	60
	
	
	
	
	

	61
	
	12.01
	What are the steps and procedures utilized by biotechnology in the field of animal breeding?
	Biotechnology techniques in animal breeding
	Practice biotechnology techniques

	62
	
	
	
	
	

	63
	
	
	
	
	

	64
	
	
	
	
	

	65
	
	12.02
	What is the background of cloning in animals?
	Cloning History, Cloning process, Tools, Issues
	Evaluate animal cloning as a biotech tool.

	66
	
	13.01
	How are food borne pathogens controlled using biotechnology? 
	Common Food Pathogens, and Preventing Pathogens.
	Demonstrate how biotech advances have changed field of food safety.

	67
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	68
	
	13.02
	How has the fermentation process shaped food safety?
	Enzymes in food science, Yeast, and Fermentation Procedure
	Demonstrate though example food products methods of fermentation. 

	69
	
	
	
	
	

	70
	
	13.03
	How has Biotech shaped food quality?
	Food preservation and food quality
	Discuss impact of genetic engineering.

	71
	
	13.04
	What are common food preservation techniques?
	Food Preservation Techniques
	Conduct lab on preserving foods

	72
	
	14.01
	How has biotechnology shaped the field of environmental science?
	Bioremediation

Immunoassay Testing

Indicator Species

Biological Controls Biofuels
	Evaluate each biotech advancement on environmental science

	73
	
	
	
	
	

	74
	
	14.02
	How has biotechnology shaped sustainability?
	Environmental Preservation, Sustainable Resources, Sustainable Agriculture
	Demonstrate how Biotechnology is used to help each area of sustainability.

	75
	
	
	
	
	

	76
	
	14.03
	What are the factors to consider when performing a bioremediation experiment?
	Principles in conducting a bioremediation experiment
	Perform a bioremediation experiment discussing factors.

	77
	
	
	
	
	

	78
	
	15.01
	What vocabulary is needed for agrimedicine?
	Agrimedicine Terminology
	Define terms and provide examples for each term.

	79
	
	
	
	
	

	80
	
	15.02
	What are biomedical applications in the field of biotechnology?
	Pharming Products

Biomedical Applications
	Discuss the products and applications of biomedical biotech.

	81
	
	
	
	
	

	82
	
	15.03
	What is pharming?
	Pharming Genetically Modified Organisms
	Show commercial items that have been developed by pharming.

	83
	
	
	
	
	

	84
	
	15.04
	What are the steps in an agrimedicine experiment?
	Bacterial Experimentation, Immunoassay tests
	Conduct immunoassay testing

	85
	
	16.01
	What regulatory organizations oversee biotechnology research?
	Regulatory Issues 

Regulatory Agencies

Specific GMO Regulation
	Discuss how regulations are used to safely test and produce biotech products.

	86
	
	
	
	
	

	87
	
	16.02
	What are some ethical issues of GMO’s?
	Consumer issues of GMO’s
	Debate issues around GMO’s

	88
	
	16.03
	What are some ethical issues for using biotechnology in human health care?
	Consumer issues of biotechnology in human health care.
	Organized debate on human health care and biotechnology.

	89
	
	
	
	
	

	90
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