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Unit: 4.2 Cell Growth—Mitosis 
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  Introduction
Course: 02.441 Plant Science Biotechnology

Unit 4: Plant Cells—The Building Blocks of Life
Unit Development Template Annotation 

(Briefly describe the topics, methods, technology integration, etc.)
In this unit students will identify and explain the three kinds of cell activity and plan growth (cell division, cell enlargement, and differentiation). Students will describe the life cycle of a plant cell and list phases of plant growth. Students will identify the zone of elongation and differentiation. 
Grade(s)

· 9-Ninth

· 10-Tenth

· 11-Eleventh

· 12-Twelfth

Time:  (Enter time in number of 50 minute periods)
1.5
Author


Notes to the Teacher (optional)
Students with disabilities: For students with disabilities, each instructor should refer to the student's IEP to be sure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should also 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.
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  Standards
GPS Focus Standards:
AG-PSB-4-d: Summarizes the three kinds of plant cell activity (division, enlargement, and differentiation). 

AG-PSB-4-e: Describes the life cycle of a plant cell. 

AG-PSB-4-f: Lists phases of plant growth. 

AG-PSB-4-g: Identifies the zone of elongation and differentiation.

GPS Academic Standards:
SB1, Students will analyze the nature of the relationships between structures and functions in 
living cells. 
S7L2, Students will describe the structure and function of cells, tissues, organs, and organ systems.
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  Understanding and Goals
Unit Understandings, Themes, and Concepts:  Provide the deep understandings and concepts the student should retain as a result of this Unit. These are the enduring understandings.
Students will understand how mitosis applies to agriculture.
Primary Learning Goals:  Provide a list of the Essential Questions, Knowledge and Skills the student will know, understand, and be able to answer or demonstrate as a result of this Unit. All Primary Goals must be related to standards addressed in the Unit.
Why is it important to understand the three kinds of plant cell activity?

What is mitosis?
Why is it important to understand the life cycle of a plant cell?
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  Balanced Assessment 
Assessment Method/Type:  
	
	Constructed Response
	
	Peer Assessment

	x
	Combined Methods
	
	Selected Response

	
	Informal Checks
	
	Self Assessment


Assessment Title:  
Description/Directions:  Provide detailed description & directions so it will provide accurate results for any teacher wishing to replicate it.
Attachment – Supplemental Resource Title:  (Optional) List the title of any attachment associated with the assessment.
Herren, Ray V.   The Science of Agriculture: A Biological Approach.               Delmar Publishers.  Albany, NY.  ISBN:  0-8273-5811.  1997.
Secondary Text for teacher planning and occasional student use:
Campbell, Neil A.  Biology.  4th Edition.  Benjamin/Cummings Publishing Company, Inc.  Menlo Park, CA.  1997.

Instructional Materials Service.  University of Missouri-Columbia.  Plant Science.  Columbia, MO.  1991.

Heath Biology Study Guide.  D.C. Heath Company, Lexington, MA.  ISBN: 0-669-23447-8.  1985.

Web Resources: (Optional) List the title of the web resource associated with this Unit Development Template Assessment.
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  Unit Performance Task(s) 
Performance Task Title:
Description/Directions:  Provide detailed description & directions so it will provide accurate results for any teacher wishing to replicate it.
Rubric for Performance Task:  Attach rubric used in the assessment of this Unit Performance Task or submit as separate file.
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  Sequence of Instruction and Learning
Sequence of Instruction and Learning:  List the sequence of instruction and learning for this Unit Development Template.
Materials and Equipment:

Mitosis drawings showing phases of mitosis

Plant mitosis set, if available, can be purchased from Carolina Science Materials.

Video The Cell Cycle, Mitosis, and Cell Division, can purchase from Carolina Science Materials.

Transparency 4.2.1

Introduction and Mental Set

Show video - The Cell Cycle, Mitosis, and Cell Division.

Discussion

1. What is Mitosis?  


A cell division involving the formation of chromosomes.

2. What happens in the process of mitosis?  


A genetic coding is duplicated and transferred to new cells.

3. Familiarize students with the following terms by defining them or having the students do a vocabulary worksheet.


A. Daughter cells: Newly formed cells resulting from the division of another cell.


B. Chromosomes: A linear arrangement of genes that determine the characteristics of an 
organism.


C. Chromotids: One strand of a doubled chromosome.


D. Spindle fibers: The threads of achromatic protoplasm arranged in a fusiform mass within 
the cell during mitosis.


E. DNA: (Deoxyribonucleic acid) a genetic protein-like nucleic acid on plant and animal genes 
and chromosomes that controls inheritance.


F. Centromere: A small structure located on a chromosome that appears to form an 
attachment to the spindle fibers during cell division.

4.Describe the phases of the mitosis life cycle of a plant: Display and discuss transparency 4.2.1.


A. Prophase  



first stage of life cycle



chromatin threads contract into short, thickened



chromosome units; nuclear membrane and nucleus begin



disappear; spindle fibers begin to form


B. Metaphase 



second stage of life cycle



spindle fibers more evident and chromosomes move to center of the fibers


C. Anaphase



movement stage of life cycle (Third)



chromotids of chromosomes separate and go to opposite ends of cell along spindle 

fibers


D. Telophase



last stage of life cycle



chromotids become longer and thinner and form spherical mass of chromatin threads 

while nuclear membrane forms around mass to form two daughter cells


E. Interphase



stage of life cycle 



mitotic divisions



genetic material is duplicated



no visible changes to the cell are noticed



cell synthesizes materials and moves them in and out of the cell

5. Identify and explain three factors that cause plants to increase in size:


A. Cell division-mitosis, increase in number of plant cells.


B. Enlargement-increase in size of the plant cells


C. Differentiation-maturation, growth of specialized cells; converting of cells to perform the 
different functions of the plant.

6. Identify on a drawing the zones of elongation and differentiation.

7. Laboratory




A. Complete the Mitosis and Cell Division worksheet from the Heath Biology Study Guide 
reference.


B. (Optional) The story of cell growth computer program.


 Carolina Science Materials 1995. #f6-39-8731.


C. Make models of chromosomes showing centromere and chromotids with plastic beads.  
Make the models show different phases of cell growth.

Summary
Review the important points of:

What are the components of cell?

What is the function of each component of a cell?

Describe the difference between a plant and an animal cell.

Mitosis as it relates to plant growth.

Phases of mitosis.

Factors that cause plants to increase in size.
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Evaluation


Written test

Laboratory activities

4.2.1


Phases of the Mitosis Life Cycle

Prophase
Metaphase
Anaphase

Telophase
Interphase
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