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Course:             AG-PB-02.441
Plant Science Biotechnology

Unit 2:
The Classification of Plants
Lesson 1:
Classification Systems

Georgia Performance Standards:
AG-PSB-2-(a-d) 

Academic Standards: SCSh9, S7L1(b), SCSh6, ELA10LSV1 (b-c)
Objectives: 

1.
Write scientific names.

2.
Distinguish the differences between categories of classification.

3.
Explain the difference between botanical/taxonomical classification and horticultural classification categories of plant classification.

4.
Identify the classification categories of plant classification.

5.
Explain the importance of using a universal classification system and of obtaining plant patents.

6.
Discuss the importance of plant patents.
Grades: 9-12

Essential Question: How are plants classified?
Unit Understandings, Themes, and Concepts:  
In this unit students will write scientific names and distinguish between categories of classification. Students will explain the difference between botanical/taxonomical classification and horticultural classification. Students will identify the classification categories of plant classification and explain the importance of using a universal classification system and of obtaining plant patents. Students will discuss the importance of plant patents
Primary Learning Goals:  

Students will be able to explain the different systems used to classify plants and why classification and plant patents are important.
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

Teaching Time:
Classroom: 45 minutes


Laboratory: 15 minutes


References:
Primary Student Texts: 
Secondary Text for teacher planning and occasional student use:
Barden, John A., R. Gordon Halfacre, David J. Parrish.  Plant Science.  McGraw-Hill Book Company, NY 1987. ISBN 0-07-003669-1. 
Lee, Jasper S. & Diana L. Turner.  Introduction to World AgriScience and Technology.  Interstate Publishers, Inc.  Danville, IL 1997.
Materials and Equipment:

Overhead projector

Transparency 2.1.1 - 2.1.2
Powerpoints:
AG-PSB-02.441-02.1p How Plants are Named

AG-PSB-02.441-02.1p Naming_Plants

AG-PSB-02.441-02.1p Plant_Classification_Darrin_Holle

AG-PSB-02.441-02.1p Scientific_Naming_of_Plants_J_Green_July_2005

Georgia Performance Standards:
AG-PSB-2-(a-d) 

AG-PSB-2: The student differentiates between plants utilizing scientific plant classification. 

a. Writes scientific names according to set guidelines.

b. Distinguishes the differences between the levels of the classification system.

c. Explains the importance of using a universal classification system.

d. Discusses the importance of the plant patent system.

Academic Standards: SCSh9, S7L1(b), SCSh6, ELA10LSV1 (b-c)
SCSh9 Students will enhance reading in all curriculum areas.
S7L1 (b) Classify organisms based on a six-kingdom system and a dichotomous key.

SCSh6 Students will communicate scientific investigations and information clearly. 

ELA10LSV1 (b) Asks relevant questions; (c) Responds to questions with appropriate information

Teaching Procedure

Introduction and Mental Set

Have the students write down all of the plant names they can recall.  Then ask them to share a few examples.  Have a student give a pictorial description of the examples.  Do the other students identify the same plant described?  How do they know that the plant and the name match?  Because of our universal plant classification system.
Discussion

1.
Why do we need to classify plants? 

Display and discuss transparency 2.1.1.  For each bullet, ask a student in the class to read and explain what the bulleted point means.
A.
to identify differences in structure, functions, development, and    evolutionary history of plants

B.
relate ancient and modern plants and show their evolutionary development

C.
allow experimental data to be compared

D.
overcome language barriers - allow people to share information worldwide

E.
obtain plant patents  (Have students think of other possible reasons.)

2.
Who started our classification system?

A.
Carolus Linneaus, in 1753, developed our current classification system using binomial nomenclature, although there were other contributing ideas previous to his work.

B.
Charles Darwin, in 1840, discovered that plant species are mutable (able to mutate/change)- those that survive and thrive in their environment will continue to produce.  

· Plants must find their own ecological niche where they survive best.  

· If two like plants live in the same area, and one accommodates and the other doesn=t, the first will remain there, the less adapting one will find another niche, if it doesn=t become extinct first.  

· In its new niche, it will develop new, more adaptable characteristics in order to survive.  

· Over time, it will become a new species, different from the original.  

· This is called natural selection.

3.
Linneaus= System:
A.
Uses taxonomy - the study of plant classification.  It is the grouping of  plants reflecting their family tree (or evolutionary history).

B.
Each plant has a scientific name - a two-word Latin name.  The genus name is the first word and is capitalized.  The second word is lower case and it is the species name.   A scientific name is always either underlined or capitalized.  For example, a common juniper has the name Juniperis communis or Juniperis communis.

4.
Use transparency 2.1.2 here to illustrate the taxonomic divisions.  A good way to remember them is by using the following key:  
King Phillip Came Over For Ginger Snaps for the divisions, Kingdom, Phylum, Class, Order, Family, Genus, and Species, where kingdom through family are major taxa, and genus and species make up the minor taxa and are used for naming.

5.
When discussing plants, there are other distinguishing characteristics within the classification system.  

A.
The first is the botanical system described above.    

· It uses the term Avariety@ as a subclassification of the species.  

· It is also called a form or race of a species.  Example: Juniperis communis var. depressa is a  variety of the common juniper mentioned above.

B.
The second method of classifying plants uses a horticultural system.  

· The primary difference here is that the term Avariety@ is used when a plant is raised intentionally in cultivation.  It is often abbreviated to cultivar.  

· It is a named group of plants within a particular cultivated species that is distinguished by a characteristic or group of characteristics.  

· Its name is always capitalized and put in single quotations.  Example: the >Jonathan= apple.  This method is the keystone of horticultural classification.

C.
The third classification method utilizes field crops.  Basic categories are:

· cereal or grain crops - grown to furnish edible seed and are considered grassplants.  Examples: corn, oats, rye, wheat, rice, grain sorghums, barley.

· oil seed crops - grown for production of edible seed and oils for human consumption and commercial use.  Examples: peanuts, soybeans, sunflowers, cottonseed, flax.

· forage and pasture crops - grasses and legumes grown as feed for animals.  Feed may be in the form of silage, poasture, harvested hay, and fodder.  Examples: corn, sorghum, alfalfa, oats, barley, hay grasses, clover.

· root and tuber crops - crops grown as food and feed.  Examples: sweet potatoes, Irish potatoes, beets, turnips, and rutabagas.

· fiber crops - crops grown to provide raw materials for producing textiles, rope and twine.  Cotton recognized as most important fiber plants.  Examples: cotton, hemp, flax.

· sugar crops - crops grown for production of sugar and syrup.  Sugarcane and sugar beets provide the bulk of sugar and syrup production in U. S..  Sweet sorghum and corn are used to produce syrup.

· special crops - most important stimulant crops are tobacco, coffee, and tea.  Most important stimulant crop produced in the U. S. Is tobacco.

Summary

Review the important points of:

Why is classification necessary?

Who developed our current system of classification?

What is the difference between botanical/taxonomical, horticultural, and agricultural classification, and the needs that each fulfills

Uses of the term variety

Why is classification important, both in general and specifically in relationship to plants?


Evaluation

Written test

2.1.1

Why Do We Need to Classify Plants?
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
To identify the differences in structure, functions, development, and evolutionary history of plants

Relate ancient and modern plants and show their evolutionary development


Allow experimental data to be compared


Overcome language barriers - allow people to share information worldwide


Obtain plant patents
2.1.2

Taxonomy Divisions

Kingdom


Phylum (the word Division is used with plants)

Class



Family


Genus


Species

Example: Sweetbay Magnolia
	Botanical Hierarchy

	Kingdom
	Plantae

	Division
	Magnoliophyta

	Class
	Magnoliopsida

	Order
	Magnoliales

	Family
	Magnoliaceae

	Genus
	Magnolia

	Species name
	Virginiana

	Common name
	Sweet Bay


Individual Learning Activity

Lesson:
Classification Systems
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.
Write scientific names.

2.
Distinguish the differences between categories of classification.

3.
Explain the difference between botanical/taxonomical classification and horticultural classification categories of plant classification.

4.
Identify the classification categories of plant classification.

5.
Explain the importance of using a universal classification system and of obtaining plant patents.

6.
Discuss the importance of plant patents.
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: 
Classification Systems
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1.
Write scientific names.

2.
Distinguish the differences between categories of classification.

3.
Explain the difference between botanical/taxonomical classification and horticultural classification categories of plant classification.

4.
Identify the classification categories of plant classification.

5.
Explain the importance of using a universal classification system and of obtaining plant patents.

6.
Discuss the importance of plant patents.
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:
Classification Systems
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.
Write scientific names.

2.
Distinguish the differences between categories of classification.

3.
Explain the difference between botanical/taxonomical classification and horticultural classification categories of plant classification.

4.
Identify the classification categories of plant classification.

5.
Explain the importance of using a universal classification system and of obtaining plant patents.

6.
Discuss the importance of plant patents.
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

What are two reasons we classify plants?

1) 

2)

3) Carolus Linneaus developed our current system of classification using





.
4) 



 discovered that plant species are mutable.
5) The study of plant classification is 



.
6) What is another method of classifying plants?
List the first four divisions of the taxonomic system.

7)

8)

9)

10)
Lesson Evaluation Key

1) to identify differences in structure, functions, development, and    evolutionary history of plants

relate ancient and modern plants and show their evolutionary development

allow experimental data to be compared

overcome language barriers - allow people to share information worldwide

obtain plant patents  (Have students think of other possible reasons.)

2) “”

3) binomial nomenclature

4) Charles Darwin

5) taxonomy

6) horticultural, field crops

7) Kingdom

8) Phylum

9) Class

10) Order
Teacher Notes

Essential Question: 

How are plants classified?
Vocabulary

Classify
Linneaus
Characteristics
Horticultural
Charles Darwin
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