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Course:      AG-PSB-02.441
   Plant Science Biotechnology

Unit 1:
Introduction to Plant Science and Biotechnology
Lesson 2:
Agriculture as an Applied Science

Georgia Performance Standards:
 AG-PSB-1-(h-k)

Academic Standards:  SCSh2, SCSh3, SCSh6, SCSh9

Objectives: 

1.
Explain why agriculture is an applied science.

2.
Describe at least three advances in agriculture resulting from agricultural research.

3.
Describe the historical events related to agricultural research and development.

4.
Distinguish between basic and applied research.

Teaching Time:
Classroom:  35 min
Laboratory:  20-40 min
Grades: 9-12

Essential Question: Why is agriculture an applied science?
Unit Understandings, Themes, and Concepts:  
Students will learn about the history of agricultural research and development and note how this history lends itself to an applied field of study. Students will also discuss advances in agriculture made possible by agricultural research.

Primary Learning Goals:  

Students will be able to distinguish between basic and applied research. Students will be able to explain how the historical development of agriculture has impacted its philosophy of being an applied science and discuss advances in agriculture.
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:

Burton L. Devere.  Agriscience and Technology.  Delmar Publishers.  Albany, NY.  1992.  ISBN 0-8273-4016-8,
Herren, Ray V.  The Science of Agriculture: A Biological Approach.  Delmar Publishers, Albany, NY.  1997.  ISBN 0-8273-5811-3.
Materials and Equipment:

One jar of peanut butter, spoons, and a soft drink

Overhead projector

Transparencies 1.2.1 -1.2.2
Handout 1.2.3
Powerpoints:
AG-PSB-02.441-01.3p Asexual_Plant_Propagation

AG-PSB-02.441-01.3p Sexual_Plant_Prop

Georgia Performance Standards:
 AG-PSB-1-(h-k)

AG-PSB-1: The student defines, explains, and demonstrates the importance of plant science, agriscience and biotechnology in agriculture and society.

h. Explains why agriculture is an applied science.

i. Describes at least three advances in agriculture resulting from agricultural research.

j. Describes the historical events related to agricultural research and development.

k. Distinguishes between basic and applied research.

Academic Standards:  SCSh2, SCSh3, SCSh6, SCSh9
SCSh2 Students will use standard safety practices for all classroom laboratory and field investigations. 
SCSh3 Students will identify and investigate problems scientifically. 

SCSh6 Students will communicate scientific investigations and information clearly. 

SCSh9 Students will enhance reading in all curriculum areas.
Teaching Procedure

Introduction and Mental Set

Display a jar of peanut butter.  Using disposable plastic spoons, have the students sample some.  Ask if anyone knows how long peanut butter has been around.  Explain that peanut butter was unheard of until George Washington Carver did research on peanuts around the turn of the century (late 1800's-early 1900's).  Because of his research, peanuts replaced cotton as Georgia=s number one crop. (Note: cotton became number one again in 1995)
Additional Activity: Have the students read the information sheet 1.2.3 on George Washington Carver=s research.

Additional activity: Ask students what special distinction Savannah Georgia has as an experiment station and who Tomochci was.

Savannah was a well-planned city. General Oglethorpe had a plan for success of the city long before the ship sailed in the early 1730's, including establishment of an experiment station.  Tomochic was not the Braves mascot - he was the Indian chief who held daily classes to teach the first settlers of Georgia how to grow crops.  Oglethorpe experimented with silk production (via Mulberry trees) and oranges among other crops. Georgia had the first experiment station in the US in the Founders Garden.
Discussion

1.
When did scientific research begin in agriculture?

A.
In the mid 1800's the curriculum at the Universities consisted of Latin, Greek, history, philosophy, and mathematics.  People began to see that there was a need for colleges to teach material that was practical and could be applied to real life.

B.
In 1862 the Morrill Act was passed.  This provided public land and funds for universities to teach practical methods of agriculture.
C.
Also in 1862, President Lincoln signed into law a bill that established the United States Department of Agriculture (USDA).
D.
Hatch Act (1887).  This act established experiment stations in all states with land grant colleges.  These experiment stations used the scientific method.
E.
Smith-Lever Act (1914).  This act founded the Cooperative Extension Service.  The extension service is responsible for getting the information learned at the experiment stations to the farmers and agribusiness people.
F.
Smith-Hughes Act (1917).  This act established Vocational Agriculture in the public schools to teach high school students about the new methods in agriculture.  This is known today as Agricultural Education.
2.
What are the two divisions of scientific research?

A.
Basic research: investigates why or how processes occur in plants and animals.  Example: basic research discovered the specific hormones that control growth in animals.

B.
Applied research: uses the discoveries made in basic research to help in practical ways.  For example: applied research would use the growth hormones discovered in basic research to increase the growth efficiency of livestock.

Note:  Agriculture is an applied science because almost all of the research done on plants and animals is used in a practical way.
3.
Who conducts agricultural research?

A.
Experiment Stations/Universities

B.
USDA

C.
Large Corporations

4.
What are some of the major milestones in agricultural research?  Display and discuss transparency 1.2.2.
A.
Animal immunization: Resulting from Louis Pasteur=s work, many vaccines were developed to control most of the diseases that are contracted by livestock.

B.
Canning and Refrigeration: Nicholas Appert invented the canning method in the late 1700's.  This allowed people to store food for long periods of time.  In the 1880's, mechanical refrigeration was invented.  This allows fresh meat and produce to be shipped to everyone in the country.

C.
Agricultural Mechanization: John Deere invented a plow that could turn heavy soils.  In 1831 Cyrus McCormick invented the reaper for harvesting wheat.  Many other machines and tools were invented to make agriculture efficient and more productive.

D.
Pesticides: Modern chemical pesticides have greatly increased agricultural production.  They are used to control insect, weed, and fungal pests.  Modern environmental laws help keep damage to a minimum.

E.
Genetics: The study of genetics started with Gregor Mendel.  Genetic research has allowed us to develop crop hybrids that are many times more productive.  It has also allowed the development of superior strains of livestock.  For example, the weight of weaned calves had more than doubled since 1925.

F.
Embryo Transfer: With embryo transfer, livestock breeders can use one superior dam to produce many offspring.

G.
Computers: These instruments have greatly enhanced every aspect of agriculture.  They are used in areas such as record keeping to precision farming.

H.
bST Hormone in the dairy industry.

5.
Laboratory:



A.
Have students think about an area of agriculture in which they believe more research is needed.  Students should formulate a hypothesis and outline how they would conduct a scientific research study to gain more knowledge in the area.

B.
Have an agricultural researcher speak to the class or have the local County Agent discuss the work of the Cooperative Extension Service.

Summary                                                                                                        

Review the important points of:

Historical events

Basic and applied research

Who conducts agricultural research?

Major milestones in research
Evaluation

Written quiz

Research activity

1.2.1

History of U.S. Agricultural Research


 1862 - 
Morrill Act: Land Grant Universities

 1862 - 
USDA Established

 1887 - 
Hatch Act: Experiment Stations

 1914 - 
Smith-Lever Act: Cooperative Extension Service

 1917 - 
Smith-Hughes Act: High School Agricultural Programs

1.2.2

Agricultural Research Milestones


Animal Immunization


Canning and Refrigeration


Agricultural Mechanization


Pesticides


Genetics


Embryo Transfer


Computers


bST

1.2.3


George Washington Carver 


Information Sheet

George Washington Carver was born a slave in Diamond Grove, Missouri (now a national monument) about 1860.  When he was only a few weeks old, he and his mother were kidnaped by night raiders who gave Carver away, but sold his mother farther south.

Carver=s master got him back, raised him and at the end of the Civil War set him free.  Carver stayed at Diamond Grove until he was 10.  Then he left to seek an education.

A sickly youth with a stuttering disability, Carver overcame bitter and frustrating obstacles and finally worked his way through high school.

Turned away when he attempted to enter college, Carver eventually found a school which would accept him.  He enrolled at the age of 30 as a freshman at Simpson College, Indianola, Iowa.

Carver did well, earning his keep by doing the laundry of his more fortunate classmates, and in 1891 transferred to Iowa State College of Agriculture (now Iowa State University) at Ames.

He earned his Bachelor=s degree, then a Master=s in bacterial botany and agriculture and finally a faculty post at the college.  But he was vaguely discontented.  God=s plan, Carver felt, called for him to help his people. 

In 1896, Carver joined the staff of Tuskegee Institute.  He spent the rest of his life there, shunning job offers from industry which would have made him wealthy.  He died at Tuskegee in 1943.  Carver=s epitaph best sums up his life:

He could have added fortune to fame, but caring for neither, he found happiness and honor in being helpful to the world.

He became a member of the faculty of Iowa State College of Agriculture and Mechanics in charge of the school=s bacterial laboratory work in the Systematic Botany Department.  His work with agricultural products developed industrial applications from farm products, called chemurgy in technical literature in the early 1900's.  His research developed 325 products from peanuts, 108 applications for sweet potatoes, and 75 products derived from pecans.  He moved to Tuskegee, Alabama in 1896 to accept a position as instructor at the Tuskegee Institute of Technology and remained on the faculty until his death in 1943.  His work in developing industrial applications from agricultural products derived 118 products, including a rubber substitute and more than 500 dyes and pigments, from 28 different plants.  He was responsible for the invention in 1927 of a process for producing paints and stains from soybeans, for which three separate patents were issued.

Individual Learning Activity

Lesson:
Agriculture as an Applied Science
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.
Explain why agriculture is an applied science.

2.
Describe at least three advances in agriculture resulting from agricultural research.

3.
Describe the historical events related to agricultural research and development.

4.
Distinguish between basic and applied research.

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

1.
Explain why agriculture is an applied science.

2.
Describe at least three advances in agriculture resulting from agricultural research.

3.
Describe the historical events related to agricultural research and development.

4.
Distinguish between basic and applied research.
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:
Agriculture as an Applied Science
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.
Explain why agriculture is an applied science.

2.
Describe at least three advances in agriculture resulting from agricultural research.

3.
Describe the historical events related to agricultural research and development.

4.
Distinguish between basic and applied research.

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) In 1862, the 



 was passed, giving public lands to start universities to teach practical methods of agriculture.

2) The 



, passed in 1917, established vocational agriculture in high schools.
The two divisions of scientific research are:

3)

4)

5) In what year was the Cooperative Extension Service established?
6) Who does agricultural research?
Identify four breakthroughs in agricultural research.

7)

8)

9)

10)
Lesson Evaluation Key

1) Morrill 
2) Smith-Hughes

3) basic research

4) applied research

5) 1914

6) state universities/experiment stations, USDA, large corporations

7) Animal Immunization

Canning and Refrigeration

Agricultural Mechanization

Pesticides

Genetics

Embryo Transfer

Computers

bST

8) “”
9) “”
10) “”
Teacher Notes

Essential Question: 

Why is agriculture an applied science?
Vocabulary

Scientific research

Basic research
Applied research
Experiment
Research
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