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OBJECTIVES (TSWBAT---The student will be able to…)

· Define the terms: germination, embryo, seed coat, hilum, radicle, plumule, and cotyledon, on a worksheet, with no errors. 
· Describe the importance of the defined terms in writing, on a worksheet, with no errors.  
· Locate the different areas of the seed by coloring the specific parts with colored markers with no errors. 

· Develop a key that provides the appropriate color that corresponds to the specific part of the seed on a sheet of paper with no error.     
· Differentiate between germination, embryo, seed coat, hilum, radicle, plumule, and cotyledon on a quiz with 90% accuracy.  
TEACHING MATERIALS AND RESOURCES (What do you need to bring?)

· PowerPoint entitled “germinationlessonplan” 
· Projector

· Worksheet “Seed Germination- Definitions and Identification”
· Colored markers

· Dry lima beans 
· Sheets of paper
· Quiz- Seed Germination 
TEACHING PROCEDURES---Preparation, Presentation, Application, Evaluation

Preparation (Interest Approach/Motivator) 


Anticipated # of Minutes
	Key Points
	Methods 5 

	Link
· Watch video of a time lapse seed germinating
· http://www.youtube.com/watch?v=d26AhcKeEbE
· http://www.youtube.com/watch?v=qFIUrhsIqyk&NR=1
Motivation
· Q: Do any of you have plants or have had a garden before? Would you be able to identify and locate any of the parts of a seed?
· Although they are small and tiny compared to full grown plants, after watching the video would you agree if I said that seeds are pretty tough for their size?
· Each individual part of the seed is important to the process of being able to germinate and grow properly and healthy. 
Overview

Today we will…

· Define the terms: germination, embryo, seed coat, hilum, radicle, plumule, and cotyledon.  

· Identify and color code the various parts of the split seed
· Create a key that provides the color chosen and the specific part identified. 

	Video Presentation

Teacher Led Discussion

Review Objectives


Demonstration (The Meat!) 




Anticipated # of Minutes

	Steps to follow
	Methods 20 

	1) Show time lapsed video in PowerPoint presentation “germinationlessonplan” to introduce lesson topic.

· Describe how vocal response will be used throughout the lesson to keep students engaged and involved. When fill in the blank words are said by the instructor on the handout, the underlined or helping word is said aloud by the students in the first part of the lesson. 
2) Using the worksheet and Power Point define:

· Define germination: the start of growth in a seed.
· Define embryo: the young root and shoot which will develop into the adult plant

· Define seed coat: protective outer layer of the seed

· Define hilum: a small scar where the seed was attached to the parent plant

· Define radicle: Part of a seed embryo that develops into a root
· Define plumule: Part of a seed embryo that develops into the shoot
· Define cotyledon: Part of a seed embryo that develops into the leaf; also serves as a source of nutrients for the germinating plant
3) By passing the fingernail along the convex curve of the seed, demonstrate how to split the seed in half.  
· If students are unable to split the seeds themselves, first see if a neighbor can help, if not have some available and already split for them to use.  

4) Using different colored markers identify the various parts of the seed by coloring directly on the seed.  While doing this emphasize the importance and definition of the specific parts.  

· Example: the plumule colored in with a pink marker; the radicle colored in with a purple marker; the cotyledon colored in with a blue marker; etc. 

5) Show on a sheet of paper how to identify what color is associated to which part of the seed.  
· For additional practice have the students write out to the side the underlined ‘helping’ words coupled to the defined terms.

	Before we define these terms does anyone know the definitions or where any of these terms might be located on the seed?

Pass out worksheet to each student for definitions and labeling during lesson.  On a PowerPoint slide define and identify the various parts of the seed.

Pass out seeds, markers, and paper.  



Application (What will they do with what you taught?)
Anticipated # of Minutes
	Key Points
	Methods 20 minutes

	1) Using the worksheet and Power Point define:

· Define germination: the start of growth in a seed.
· Define embryo: the young root and shoot which will develop into the adult plant

· Define seed coat: protective outer layer of the seed

· Define hilum: a small scar where the seed was attached to the parent plant

· Define radicle: Part of a seed embryo that develops into a root
· Define plumule: Part of a seed embryo that develops into the shoot
· Define cotyledon: Part of a seed embryo that develops into the leaf; also serves as a source of nutrients for the germinating plant
2) By passing the fingernail along the convex curve of the seed split the seed in half. 

3) Using different colored markers identify the various parts of the seed by coloring directly on the seed.

4) Show on a sheet of paper how to identify what color is associated to which part of the seed.  


	The students are to color the different parts of a split lima bean. 

They will create a color coded key with the appropriate related colors for the appropriate seed parts. 

The handout and teacher’s former instructions will be used fore this activity. 



Evaluation/Summary (How do you know they learned it?)Anticipated # of Minutes
	Key Points
	Methods 10 minutes

	· What is the definition of germination?

· What is the shoot form of the embryo?

· What is the root form of the embryo?

· What part of the seed stores food?

Tomorrow you will identify the different types of seeds including monocotyledons and dicotyledons and discuss examples for both.  
References
	Oral Questions

Summary- Lead in for Tomorrows lesson on Monocotyledons and Dicotyledons.  


REFERENCES:

Definition of Seed Parts:

· http://www.mycaert.com/samples/070026.pdf
Lessons and Experiement ideas:

· http://biology.arizona.edu/sciconn/lessons2/Roxane/teach_sec.htm
Picture of Seed Parts:

· http://theseedsite.co.uk/seedparts.html
Definitions and Pictures of Seed Parts:

· http://images.google.com/imgres?imgurl=http://www.bbc.co.uk/scotland/education/bitesize/standard/img/biology/bean-shoot.jpg&imgrefurl=http://www.bbc.co.uk/scotland/education/bitesize/standard/biology/world_of_plants/growing_plants_rev2.shtml&h=300&w=216&sz=12&hl=en&start=1&um=1&usg=__obvbRInaHnElGlDEoPGI7eUu2ok=&tbnid=sCjxEBrmOXZjqM:&tbnh=116&tbnw=84&prev=/images%3Fq%3Dseed%2Bparts%26um%3D1%26hl%3Den%26sa%3DX
Videos:

· http://www.youtube.com/watch?v=d26AhcKeEbE
· http://www.youtube.com/watch?v=qFIUrhsIqyk&NR=1
