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Course:        AG-PSB-02.441 Plant Science Biotechnology

Unit 2:
The Classification of Plants
Lesson 2:
Dichotomous Keys

Georgia Performance Standards:

AG-PSB-2-(e-f)

Academic Standards: SCSh9, S7L1(b), SCSh6, ELA10LSV1 (b-c)
Objectives: 
1.
Define dichotomous key.

2.
Use a dichotomous key to identify unknown plants and other items.

3.
Explain how a dichotomous key works.

4.
Identify uses of dichotomous keys.

5.
Identify terms used to describe the characteristics of plants.
Teaching Time:
Classroom:  30 minutes
Laboratory:  45 minutes
Grades: 9-12

Essential Question: How are dichotomous keys used?
Unit Understandings, Themes, and Concepts:  
Students will learn what dichotomous keys are and how they are used. Students will practice classifying an unknown using a dichotomous key. Students will also be exposed to the applications of dichotomous keys in terms of which fields use this tool.
Primary Learning Goals:  

Students will define “dichotomous key” and use a dichotomous key to identify unknown plants and other items. Students will explain how a dichotomous key works and identify uses of dichotomous keys. Students identify terms used to describe the characteristics of plants.

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:

Dirr, Michael A.  Manual of Woody Landscape Plants.  Stipes Publishing Company.  Champaign, IL.  1983.

Manual of the vascular flora of the Carolinas or any other Taxonomic key
Materials and Equipment:

Plant materials

Powerpoints:

AG-PSB-02.441-02.2p Nomenclature and Anatomy of Flowers
Georgia Performance Standards:

AG-PSB-2-(e-f)
AG-PSB-2: The student differentiates between plants utilizing scientific plant classification. 

e. Defines and explains the dichotomous key and uses it to identify unknown plants and other items.

f. Identifies terms used to describe the characteristics of plants.

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

Activity:

Ask one student to step out of the room.  Have the class select a student whom the absent student will be asked to identify upon his return by dividing the class on characteristics such as those given below until this student stands alone.  Select characteristics such as the following and arrange in a dichotomous key as below.

  A

Belts

AA

No belts

   B
Wristwatch

 BB
No wristwatch

    C
Glasses

     CC
No glasses


    D
Shirt a solid color

 DD
Shirt not a solid color

  E
Shoes with laces

     EE
Shoes without laces

    F
Socks a solid color

      FF
Socks not a solid color etc.

The key should be written on the blackboard as it is developed.  Have the absent student return and Akey out@ the student the class has selected.  Draw the student=s attention to the key on the blackboard and inform him of the characteristics of the individual to be identified.  Such as, A, B, CC, DD, E, and F.  Ask all students to stand.  Tell the student to take one item (set of two) at a time and eliminate the students who do not match the target (have them sit down).
Discussion

1.
What is a dichotomous key?

Dichotomous means to Adivide into two parts.@  A dichotomous key is a tool used to determine the identity of items in the natural world (plants, wild flowers, rocks, animals, etc.).  A dichotomous key is composed of sets of two written questions concerning the plant you are trying to identify.  For example, AIs the leaf fuzzy or not fuzzy underneath?@  When you answer one question, you are lead to another set of questions.  Eventually, you are lead to the name of the plant.



2. Who is a dichotomous key useful to?

Examples:
Scientists:

Many times they have to identify plants unknown to them.  A cattleman may send a small sample of a plant that he suspects killed his cow to the laboratory.  Dichotomous keys make it easier for scientists to identify new plants, trees, animals, etc.  Scientists can use a key to group the new plant into larger groups of plants with similar characteristics.

Turf specialists:
Grasses are among the most difficult plants to identify, especially the cultivated turf varieties. Even the experts have a difficult time distinguishing between some of the hybrid      Bermuda varieties.  

Nursery workers:
Sometimes customers bring in weed samples that are unfamiliar to the nurseryman.  The nurseryman has to have a method of determining the identity of a weed before he can properly prescribe a chemical or other control.

3.
Shoe key:


A.
Ask for at least 10 volunteers to put one shoe each on a table in front of the classroom.

B.
Ask students to discuss the differences and similarities of the shoes and list on board.  Narrow the list down to five or fewer major characteristics.

examples:


· Leather or non-leather

· High top or low top

· Laces or no laces

· Heels or no heels

· Sports shoe or non-sports shoe



C.
Tell the students to divide the shoes into two groups.  example:  High tops or low tops

D.
Then let the students divide those two categories.

example:  Laces and no laces

E.
Then let the students divide the groups of shoes by the other 

categories.

F.
Now the students have identified the shoes and they have categorized the shoes by the dichotomous key method.    

4.
Laboratory
Display three or more tree leaf samples.  Use a variety of tree samples such as oaks and pines.  Ask the students to name the characteristics that would be used in a dichotomous key to identify the unknown trees.  examples: 


· evergreen or deciduous

· leaf margin shape

· leaves alternate or opposite on the stems

· leaves fuzzy or slick

a.
Provide the students with a key to trees of the southeast and have them key out the three or more samples displayed.  Identify the displayed samples with letters A, B, C, etc.

b.
Assist students as they try to key the samples A, B, C, etc. and identify the tree name.  Students should write down the characteristic of the tree samples being keyed.  At each step of the key, students should describe what they observe about the characteristic in that step so that the paper they turn in has plant names as well as the plant descriptions.  

c.
Students should then turn in their work with the identification of each tree sample displayed.

Summary

Review and summarize the major points in the lesson

Dichotomous means divided into two parts.

Dichotomous keys are useful to many people including scientists, turf specialists, and nurserymen.

Plants (and other items) can be identified using a dichotomous key which separates the items into groups based on one specific characteristic at a time.

1.
how the student identified the other student


2.
how the students separated the shoes

3.
how the students identified the tree samples 




Note:
Keys go from broad categories to minute details.

Evaluation

Have the students key out selected trees.

Administer a written test on dichotomous keys and their uses.

Individual Learning Activity

Lesson:
Dichotomous Keys 
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.
Define dichotomous key.

2.
Use a dichotomous key to identify unknown plants and other items.

3.
Explain how a dichotomous key works.

4.
Identify uses of dichotomous keys.

5.
Identify terms used to describe the characteristics of plants.
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: 
Dichotomous Keys
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1.
Define dichotomous key.

2.
Use a dichotomous key to identify unknown plants and other items.

3.
Explain how a dichotomous key works.

4.
Identify uses of dichotomous keys.

5.
Identify terms used to describe the characteristics of plants.
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:
Dichotomous Keys
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.
Define dichotomous key.

2.
Use a dichotomous key to identify unknown plants and other items.

3.
Explain how a dichotomous key works.

4.
Identify uses of dichotomous keys.

5.
Identify terms used to describe the characteristics of plants.
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

For this lesson, teachers should use a worksheet or devise their own dichotomous key to evaluate student understanding of this tool.
Teacher Notes

Essential Question:

How are dichotomous keys used?
Vocabulary

Shoe Key
Dichotomous Key
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