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SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL GUIDE

	Content Area
	High School Biology 

	Recommended  Days of Instruction:  CP – 8 days / Applied Biology I –16 days

	Standard(s) addressed: B-2 The student will demonstrate an understanding of the structure and function of cells and their organelles.

	Indicator: B-2.1 – Recall the three major tenets of cell theory (all living things are composed of one or more cells, cells are the basic units of structure and function in living things; and all presently existing cells arose from previous existing cells)

	Unit  III-Cells Module B-2.1

	Focus

Indicators
	Recommended Resources
	Suggested Instructional Strategies/ Activities
	Assessment Guidelines

	B-2.1
Recall the three major tenets of cell theory (all living things are composed of one or more cells, cells are the basic units of structure and function in living things; and all presently existing cells arose from previous existing cells)

	100+ Reproducible Activities: Biology  - Worksheet Activities

Instructional Fair.  To purchase, go to  www.FrankSchaffer.com
United Streaming Video:

Cells: The Basic Units of Life (12/22/08)

www.cellsalive.com – interactive website for plant, animal and eukaryote cells (1/7/08)

www.classzone.com – observing cells through different microscopes (1/7/08)


	This is a resource that contains numerous suggested activities for Biology.  This book has many activities that can be used throughout the study of biology.
This video discusses the cell.  This can be utilized as an introduction to the cell.
Interactive website for plant, animal and eukaryote cells. This site has comparisons of cell size that are beneficial for concrete learners.
Interactive website on various experiments and activities on the cell that can be used throughout the unit.

	B-2.1 As the verb of this indicator is to recall, the primary focus of assessment should be to remember the three principles as outlined in the indicator.  In addition to recall, assessment may require students to identify that unicellular and multicellular organisms must carry out all basic cell processes and recall reasons that new cells must be formed. 

Assessment strategies may include identifying reasons new cells are formed or being able to identify what processes cells must complete.

	Indicator: B-2.1 – Recall the three major tenets of cell theory (all living things are composed of one or more cells, cells are the basic units of structure and function in living things; and all presently existing cells arose from previous existing cells)

	Unit  III-Cells Module B-2.1

	Focus

Indicators
	Recommended Resources
	Suggested Instructional Strategies/ Activities
	Assessment Guidelines

	B-2.1
Recall the three major tenets of cell theory (all living things are composed of one or more cells, cells are the basic units of structure and function in living things; and all presently existing cells arose from previous existing cells)

	
	Activity B-2.1a – Cell Theory Microscope Lab – Students are able to identify the three tenets of the cell theory by visualizing what Hooke, Schwann, and Schleiden viewed.  This lab would reinforce the cell theory content.
Activity B-2.1b – Cell Theory Foldable – This foldable can be used as the teacher introduces the material as a note taking literacy strategy.
Activity B-2.1c – Cell Functions – This research based activity will require extra textbooks, resources and potentially a computer lab.  This strategy can be used during the teaching of cell structure and function.  

	B-2.1 As the verb of this indicator is to recall, the primary focus of assessment should be to remember the three principles as outlined in the indicator.  In addition to recall, assessment may require students to identify that unicellular and multicellular organisms must carry out all basic cell processes and recall reasons that new cells must be formed. 

Assessment strategies may include identifying reason new cells are formed or being able to identify what processes cells must complete.


	Indicator: B-2.3 Compare the structures and organelles of prokaryotic and eukaryotic cells.

	Unit  III-Cells Module B-2.3

	Focus

Indicators
	Recommended Resources
	Suggested Instructional Strategies/Activities
	Assessment Guidelines

	B-2.3 

Compare the structures and organelles of prokaryotic and eukaryotic cells.


	Promethean Planet (12/1/08).  You can use the following flip charts:  Cell Types

United Streaming Videos:

Prokaryotes vs. Eukaryotes

http://player.discoveryeducation.com/index.cfm?guidAssetId=1B50BD2C-3D67-42EE-AB5D-27A988B8425F&blnFromSearch=1&productcode=US (12/1/08)

United Streaming Video:

Plant and Animal Cells http://player.discoveryeducation.com/index.cfm?guidAssetId=FDEF4917-4D41-4D39-93A9-387546288DFE&blnFromSearch=1&productcode=US (12/1/08)

United Streaming Video: The Cell http://player.discoveryeducation.com/index.cfm?guidAssetId=00C84BA9-59D9-40C6-94A3-CCCD57F43263&blnFromSearch=1&productcoe=US (12/1/08)


	If you have a Promethean Board, 

this site has various prepared

presentations to use.

This video compares animal cells 

to plant cells. Can be utilized as an introduction to the unit.

This video explains the characteristics of prokaryotes and eukaryotes.  This can be used at any point during the presentation of this concept.
This video illustrates the cell and its parts.  This video can be used with the note-taking handout to review cell organelle structure and function. 


	B-2.3 Illustrate the organelles that are found in prokaryotic and eukaryotic cells and classify a cell as prokaryotic or eukaryotic based on a diagram or a written description which includes the form and organelles present in the cell. For example, students may be asked to create a Venn diagram of the similarities and differences between prokaryotes and eukaryotes.




	Indicator: B-2.3 Compare the structures and organelles of prokaryotic and eukaryotic cells.

	Unit  III-Cells Module B-2.3

	Focus

Indicators
	Recommended Resources
	Suggested Instructional Strategies/Activities
	Assessment Guidelines

	B-2.3

Compare the structures and organelles of prokaryotic and eukaryotic cells.

	Cell Structure http://www.wiley.com/legacy/college/boyer/0470003790/animations/cell_structure/cell_structure.htm - interactive animation on types of cells (12/1/08)
	This is a website that allows the user to observe animal, plant and  prokaryote cells and their structures. This is an interactive website.
Activity B-2.3a – Cell Comparison Activity – This review handout allows students to analyze their own knowledge after the unit.
Activity B-2.3b – Cell Organelle Quiz – This can be utilized as a formal or informal assessment to check student understanding of prokaryote and eukaryote cell organelles.
Activity B-2.3c – Prokaryote and Eukaryote Microscope Lab – This lab allows students to utilize their knowledge about cell size and organelles to identify six prepared specimens as prokaryote or eukaryote cells as a review.

	

	Indicator: B-2.2  Summarize the structures and functions of organelles found in a eukaryotic cell

	Unit  III-Cells Module B-2.2

	Focus

Indicators
	Recommended Resources
	Suggested Instructional Strategies/Activities
	Assessment Guidelines

	B-2.2  

Summarize the structures and functions of organelles found in a eukaryotic cell (including the nucleus, mitochondria, chloroplasts, lysosomes, vacuoles, ribosomes, endoplasmic reticulum [ER], Golgi apparatus, cilia, flagella, cell membrane, nuclear membrane, cell wall, and cytoplasm).
	United Streaming Video:

Organelles

http://player.discoveryeducation.com/index.cfm?guidAssetId=18B84F53-B0B4-41E5-AA49-F47FB5C51A71&blnFromSearch=1&productcode=US (12/1/08)

Cell membranes http://www.biology.arizona.edu/cell_bio/problem_sets/membranes/index.html - (12/1/08)

Cell membrane and surface area http://www.accessexcellence.org/AE/ATG/data/released/0307-TrumanHoltzclaw/index.php - (12/1/08)

Cell organelles http://www.execulink.com/~ekimmel/drag_gr11/organell.htm - (12/1/08)


	This is a video on cell organelles and their functions.  This can be used as a review.
This site is a tutorial on the cell membrane and its function.  This can be used during the introduction of the concept.
Website for the discussion of cell membrane and surface area.
This website allows students to drag and drop cell organelles to their correct functions.  This computer activity allows students to self check their knowledge.

	2.2 As the verb for this indicator is to summarize, the primary focus of assessment should be to generalize the functions of the organelles listed in the indicator. In addition to summarize, assessment may require students to identify organelles in a diagram or model, recall the functions of given organelles, illustrate appropriate organelles found in plant and animal cells, classify a cell as a plant or an animal cell based on a description of the organelles, a diagram, or a model, and compare plant cells to animal cells. For example, the teacher may require the students to produce a product that compares the cell organelles to the parts of a city, based on their functions.


	Unit  III-Cells Module B-2.2

	Focus

Indicators
	Recommended Resources
	Suggested Instructional Strategies/Activities
	Assessment Guidelines

	B-2.2  

Summarize the structures and functions of organelles found in a eukaryotic cell (including the nucleus, mitochondria, chloroplasts, lysosomes, vacuoles, ribosomes, endoplasmic reticulum [ER], Golgi apparatus, cilia, flagella, cell membrane, nuclear membrane, cell wall, and cytoplasm).
	
	Activity B-2.2a – Plant vs. Animal Cells – This can be used as a review after the content has been taught.
Activity B-2.2b – Athletic Cell Project – This project can be used as a final assessment.  
Activity B-2.2c – Cell City Project - – This project can be used as a final assessment.  

Activity B-2.2d – Cell Analogies Book Project - – This project can be used as a final assessment.  

Activity B-2.2e – Eukaryote Organelles – This is a review sheet for students to check their understanding.
	


	Indicator: B-2.5 Explain how active, passive, and facilitated transport serve to maintain the homeostasis of the cell.

	Unit  III-Cells Module B-2.5

	Focus

Indicators
	Recommended Resources
	Suggested Instructional Strategies/Activities
	Assessment Guidelines

	B-2.5  

Explain how active, passive, and facilitated transport serve to maintain the homeostasis of the cell.


	Promethean Planet (12/1/08). You can use the following flip charts: Cell transport and energy.
United Streaming Video:

Passive Transport http://player.discoveryeducation.com/index.cfm?guidAssetId=EE86FD99-F075-49FD-BBDC-61DE73CA949F&blnFromSearch=1&productcode=US (12/1/08)
United Streaming Video:

Active Transport http://player.discoveryeducation.com/index.cfm?guidAssetId=EE86FD99-F075-49FD-BBDC-61DE73CA949F&blnFromSearch=1&productcode=US (12/1/08)

	If you have a Promethean Board, this site has various prepared presentations to use.
Video on the process of passive transport, this can be used during the presentation of content.
Video on the process of active transport that can be used during the presentation of content.

	2.5 As the verb for this indicator is to explain, the primary focus of assessment should be to construct a cause-and-effect model showing how the various methods by which molecules are transported across a cell membrane to maintain balance in the cell. In addition to explain, assessments may require students to illustrate the ways that each type of cellular transport helps the cell maintain homeostasis, classify a specific description of cellular transport, 


	Unit  III-Cells Module B-2.5

	Focus

Indicators
	Recommended Resources
	Suggested Instructional Strategies/Activities
	Assessment Guidelines

	B-2.5  

Explain how active, passive, and facilitated transport serve to maintain the homeostasis of the cell.


	How facilitated diffuse works?

http://highered.mcgraw-hill.com/sites/0072495855/student_view0/chapter2/animation__how_facilitated_diffusion_works.html - (12/1/08)
	Animation on the process of facilitated diffusion that can be used during presentation of content.

Activity B-2.5a – Cellular Transport Foldable – This is a literacy note taking strategy that can be used during the presentation of content.
Activity B-2.5b – Cellular Transport Quiz - This can be used to check for student understanding. 
Activity B-2.5c – Egg Lab – This lab takes five to six days to complete and requires about 15-20 minutes each day.  This lab should be started during the concept of cells and completed during the study of cellular transport.
Activity B-2.5d – Plastic Bag Lab – This simple, 30 minute lab can be completed as a demo or by students during the presentation of the concept of diffusion.

	summarize the ways that each method of cellular transport helps the cell to maintain homeostasis, infer which type of cellular transport would be best suited to transport a given type of substance into or out of a cell, and 

compare the unique functions of each type of cellular transport.



High School Biology
Unit III Cells
Activities for Indicators
2.1, 2.3, 2.2, 2.5

Activity B-2.1a - Cell Theory Microscope Lab

Purpose:  To demonstrate the types of cells that Hooke, Leewenhoek, Schleiden, Schwann and Virchow would have viewed under a simple microscopes.

  1. Cork 



Scientist:  Robert Hooke

Low: ___________________

High: _____________________


      2.  Microbes


Scientist:  Anton von Leewenhoek

Low: ___________________

High: _____________________


3. Plant Cells


Scientist: Mathias Schleiden


Low: ___________________

High: _____________________



Activity B-2.1a cont. - Cell Theory Microscope Lab

4. Cheek Cells



Scientist:  Theodor Schwann

Low: ___________________

High: _____________________


5. Plant or Animal Mitosis Cell
 
Scientist:  Rudolph Virchow

Low: ___________________

High: _____________________


What are the three statements that make up the cell theory?

1.  ____________________________________________________________________
2.  _____________________________________________________________________
3.  _____________________________________________________________________
What did each scientist contribute to the cell theory?

Activity B-2.1b - Cell Theory Foldable

Purpose: To create a learning / studying tool for the Cell Theory.  

Material: One sheet of legal size paper each.

1. Fold Paper in half, like a hot dog.

2. Fold into thirds.

3. Cut the folds so you have three shutters.

	Tenet 1
	Tenet 2
	Tenet 3


On the inside of each shutter, write information about each tenet of the Cell Theory and then put it in their own words so they remember. 

Activity B-2.1c - Cell Functions Activity Sheet

Procedures:


For the following Life Processes or Functions that we have decided in class that are necessary for any organism to be “alive”, provide a cell organelle that is responsible for this function and describe how the organelle performs this function.  Realizing that plant and animal cells are different, they also share much in common.  Identify if both types of cells use the same organelle for the same function or do they have different organelles to do these jobs.  You may use more than one organelle for each function or one organelle for different functions.  You may need other resources to complete this activity.
1. Nutrition  (ingestion and digestion)
2. Transport  (absorption, circulation, and distribution of materials)
3. Excretion  (elimination of waste products)
4. Reproduction  (continuing life)
5. Synthesis  (making or assembly of products necessary)
6. Regulation  (controlling the life functions, metabolism, homeostasis)
7. Growth  (in size and number)
8. Respiration  (“breathing”, energy production)
Answer the following in essay form using good sentences and grammar.  Provide as much information as you can to effectively write a “good” complete answer.
1. What cell organelle interests you the most and why does it spark your interest?
2. If you were a “cell surgeon” and you had to remove a damaged organelle structure of an animal cell to “save” the cell, what organelle do you think could be removed with the least amount of damage to the cell and why?
3. According to Cell Theory that has been developed and what you have discovered about cells, why do you think that the cell is considered the smallest unit of life?

BONUS:  List the organization of matter in living organisms from largest to smallest.

Activity B-2.1c cont. - Cell Functions Activity Sheet Answers
 (10 Points each) 
1.Nutrition  (ingestion and digestion)  Describe any of the following and its function: lysosomes, cell membrane, chloroplasts, vesicles, Etc. 
2.Transport  (absorption, circulation, and distribution of materials)  Describe any of the following and its function: cell membrane, smooth or rough endoplasmic reticulum, Golgi bodies, vesicles, cytoplasm, cytoskeleton, Etc. 

3.Excretion  (elimination of waste products)  Describe any of the following and its function: cell membrane, peroxisomes, vesicles, Etc.
4.Reproduction  (continuing life)  Describe any of the following and its function: nucleus, centrioles, Etc. 

5.Synthesis  (making or assembly of products necessary)  Describe any of the following and its function: ribosomes, E.R., Gogli bodies, nucleolus, Etc. 

6.Regulation  (controlling the life functions, metabolism, homeostasis)  Describe any of the following and its function: nucleus, cell membrane, Etc. 

7.Growth  (in size and number)  Describe any of the following and its function: cell membrane, cell wall, Etc.
8.Respiration  (“breathing”, energy production)  Describe any of the following and its function: mitochondria, cell membrane, chloroplasts, Etc. 

Answer the following in essay form using good sentences and grammar.  Provide as much information as you can to effectively write a “good” complete answer.   (10 Points each) 
4. What cell organelle interests you the most and why does it spark your interest?  Describe any organelle and provide a reasonable explanation.
5.   If you were a “cell surgeon” and you had to remove a damaged organelle structure of an animal cell to “save” the cell, what organelle do you think could be removed with the least amount of damage to the cell and why?  Describe any organelle that you can justify and provide a reasonable explanation.
6.   According to Cell Theory that has been developed and what you have discovered about cells, why do you think that the cell is considered the smallest unit of life?  Description should include how the organelles of the cell work together to provide all of the functions necessary for life and the cell is the smallest unit in which all of these functions take place.
(5 Points)  BONUS:  List the organization of matter in living organisms from largest to smallest.

Population – Individual – Systems – Organ – Tissue – Cell – Organelle – Molecule – Atom – Particles (proton, neutron, & electron)  Blue are NOT alive!
Activity B-2.1c cont - Cell Functions Activity Sheet Answers

Basic Rubric for Each Question
		Criteria for Points awarded for each Question 


	

	2 Points
6 Points
8 Points
10 Points
Organization
Sequence of information is difficult to follow.
Reader has difficulty following work because student jumps around.
Student presents information in logical sequence which reader can follow.
Information in logical, interesting sequence which reader can follow.
Content Knowledge
Student does not have grasp of information; student cannot answer questions about subject.
Student is uncomfortable with content and is able to demonstrate basic concepts.
Student is at ease with content, but fails to elaborate.
Student demonstrates full knowledge (more than required).
Grammar and Spelling
Work has four or more spelling errors and/or grammatical errors.
Presentation has three misspellings and/or grammatical errors.
Presentation has no more than two misspellings and/or grammatical errors.
Presentation has no misspellings or grammatical errors.
Neatness
Work is Illegible.
Work has three or four areas that are sloppy. 
Work has one or two areas that are sloppy. 
Work is neatly done.
Correct Applications of Information
Work displays no application of correct cell organelle with function.
Work displays basic connections of cell organelle with function.
Work displays correct connections of cell organelle with function.
Work displays full knowledge of connections and interconnections with other organelles.



Maximum Score = 110 Points + 5 point bonus = 115 Points
Activity B-2.1c cont. - Cell Functions Webquest for Review
Websites for investigation of cells and cell organelles.

http://www.cellsalive.com
Great study site!  Practice tests, explanations of organelle functions, mitosis, and in-depth study of plant and animal cells.  Interactive and animations. 

http://www.tvdsb.on.ca/westmin/science/sbi3a1/Cells/Bio3acu1.htm
Cell structure and Processes, including Microscopes.  Interactive

http://micro.magnet.fsu.edu/cells/index.html
Very good!  Study of bacteria, virus, plant, and animal cells. Excellent diagrams.

http://www.accessexcellence.org/AB/GG/
Excellent diagrams of biotechnology and cellular processes.  Aids in understanding.

http://www.mblab.gla.ac.uk/dictionary/graphic.html
Cellular biology dictionary

http://www.icnet.uk/kids/cellsrus/cellsrus.html
Elementary but good understanding of the processes of mitosis.

http://personal.tmlp.com/Jimr57/tour/cell/cell.htm
Virtual cell.  Interactive and helpful word pronunciation
Activity B-2.3a - Cell Comparison Activity

Cells are the smallest units of life that are still considered living.  Cells come in many shapes and sizes to be able to complete the tasks required by them.  Remember that cells make up tissues, tissues make up organs, organs make up organ systems and organ systems combine together to make an organism.  
Prokaryote cells were the first cells to evolve and have very simple internal parts, as seen in the figure 1, below.  Later, more complex cells evolved, called eukaryotes, as see in figure 2 and 3.  Eukaryotic cells have more internal structures that we call organelles.  Organelles are surrounded by membranes and each do different tasks for the cell to live its life.  These organelles digest food, make energy, and clean up the cell.  The brain of the cell, called the nucleus controls all of these activities. 
There are two types of eukaryotic cells, plant and animal as seen in figure 2 and 3, respectively.  Plant cells have cell walls and plastids, which is different from the animal cell that lacks both of these structures.  However, plants and animals are dependent on one another for products that each need to complete their lives, which you will learn more about during your study of cellular energy.
Figure 1




Figure 2





Figure 3
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Activity B-2.3a cont.- Cell Comparison Activity
1. Why do you think prokaryotic cells were the first to evolve? 

____________________________________________________________________________________________________________________
2. List the structures that are common to all three cells according to the diagrams? ____________________________________________________________________________________________________________________

3. List the structures that are common to figure 1 and 3. 

____________________________________________________________________________________________________________________

4. What are the primary differences among the three cells?

____________________________________________________________________________________________________________________


5.  Create a Venn Diagram and compare and contrast eukaryote and prokaryote cells.  Use other reference materials available to you.



6.  Create a Venn Diagram and compare and contrast animal and plant cells.  Use other reference materials available to you.

Activity B-2.3a cont. - Cell Comparison Activity - Answers
Answers 

1. Answers Vary – Prokaryotic cells have very few structures but the structures that they do have are common to plants and animals, indicating the plants and animals have evolved.

2. Ribosomes

3. Ribosomes, Plasma membrane, Cytosol / Cytoplasm

4. Shape and number of organelles

5. Answers Vary – Look for appropriate organelle listings.

6. Answers Vary – Look for appropriate organelle listings.

Activity B-2.3b - Cell Organelle Quiz
Prokaryote and Eukaryote Cells

Directions: Identify which organelles are in each type of cell by placing an X in the box.
	Organelle
	Prokaryote
	Eukaryote – Plant
	Eukaryote – Animal

	
	Ex: Bacteria
	Ex: Rose
	Ex: Cat

	Cell Membrane
	
	
	

	Cell Wall
	
	
	

	Chloroplasts
	
	
	

	Cilia
	
	
	

	Cytoplasm
	
	
	

	Flagella
	
	
	

	Golgi Apparatus
	
	
	

	Lysosomes
	
	
	

	Mitochondria
	
	
	

	Nuclear Membrane
	
	
	

	Nucleus
	
	
	

	Ribosomes
	
	
	

	Rough ER
	
	
	

	Smooth ER
	
	
	

	Vacuoles
	
	
	


Activity B-2.3b cont. - Cell Organelle Quiz

Prokaryote and Eukaryote Cells

Draw a picture of a prokaryote cell and explain its characteristics.


Draw a picture of a eukaryote cell and explain its characteristics.

Draw a picture of a eukaryote cell and explain its characteristics.




Activity B-2.3b cont. - Plant vs. Animal Cells – Answer Sheet
Purpose: To compare and contrast the organelles of plant and animal cells.
	Organelle
	Prokaryote
	Eukaryote – Plant
	Eukaryote – Animal

	
	Ex: Bacteria
	Ex: Rose
	Ex: Cat

	Cell Membrane
	Y
	Y
	Y

	Cell Wall
	Y
	Y
	

	Chloroplasts
	
	Y
	

	Cilia
	Y
	Y
	Y

	Cytoplasm
	Y
	Y
	Y

	Flagella
	Y
	Y
	Y

	Golgi Apparatus
	
	Y
	Y

	Lysosomes
	
	Y
	Y

	Mitochondria
	
	Y
	Y

	Nuclear Membrane
	
	Y
	Y

	Nucleus
	
	Y
	Y

	Ribosomes
	Y
	Y
	Y

	Rough ER
	
	Y
	Y

	Smooth ER
	
	Y
	Y

	Vacuoles
	
	Y
	Y


Activity B-2.3c – Identify Prokaryote & Eukaryote Cells
Purpose:  To practice using the microscopes and develop drawing skills.

Procedure: 

· Identify each slide on low and high power; make sure you identify the magnification.

· Draw a sketch of each under each power.

· Identify the slide as prokaryote or eukaryote by circling your choice.

1. Amoeba





Prokaryote or Eukaryote
Low: ___________________

High: _____________________


2. Euglena





Prokaryote or Eukaryote
Low: ___________________

High: _____________________


3. Paramecium





Prokaryote or Eukaryote
Low: ___________________

High: _____________________


Activity B-2.3c cont.– Identify Prokaryote & Eukaryote Cells

4. Staphyloccus aureus



Prokaryote or Eukaryote
Low: ___________________

High: _____________________


5. Streptoccoccus pyogenes



Prokaryote or Eukaryote
Low: ___________________

High: _____________________


6. Clostridium botulinum



Prokaryote or Eukaryote
Low: ___________________

High: _____________________


Activity B-2.3c cont. – Identify Prokaryote & Eukaryote Cells Answers

1. Amoeba - Eukaryote
2. Euglena - Eukaryote
3. Paramecium -  Eukaryote
4. Staphyloccus aureus -  Prokaryote
5. Streptoccoccus pyogenes - Prokaryote
6. Clostridium botulinum -  Prokaryote
Activity B-2.2a - Plant vs. Animal Cells
Procedure: 

1. Complete the Venn diagram on the plant and animal cells. 

2. For the organelles that the cells have in common, explain their roles in the cells.

3. For the organelles exclusive to each cell, explain why each cell would need this specific organelle while the other does not.

Activity B-2.2b - Athletic Cell Project

Performance Task for Biology – “Athletic Cell” Culminating Project 

                                                                        

Goal:  Your goal is to make a convincing “sales pitch” for the development of a stem cell that can be induced to be more “athletic” for application in professional athletics and national Olympic training programs.


Role: You are a research biologist for a company that investigates and patents cellular research ideas to help fight diseases and enhance the quality of life of patients through stem cell therapy.  You stand to gain a huge promotion, pay raise, and recognition if your proposal is accepted.


Audience:  The audience is the company’s Board of Directors and high-ranking executives.  Your company is looking to increase its market and net-worth.


Situation:  You need to convince the company’s controlling officers that cells can be made to be more athletic, and sports performance enhancements can be made at the cellular level to create individuals that are faster, stronger, and have higher endurance.  Huge research and development grants are at stake, and tremendous financial commitment from the company investors will be required.  Cell size, cell organelles, and overall efficiency of the cell processes could be optimized to create an “athletic” stem cell to be administered to individual athletes during treatment sessions.  Company policy dictates that any patents to be filed must meet the criterion of being “alive,” and the cells must be similar to other body cells to avoid being censured by steroid or other athletic “doping” investigations.  Plan your presentation to address any questions that might arise in such an inquiry and address all aspects of how the cell should or could operate.


Product Performance and Purpose:  You need to prepare an oral presentation, with graphic supporting materials (overhead or PowerPoint, at least 5 slides), and a one-page handout brochure in which you propose a cell design and a defense that is feasible.  You will need to create diagrams of the cell and provide detailed descriptions of how the cell, its organelles, and any other factors have been optimized to function more efficiently as an “athletic” cell to enhance sports performances.  Use as much data on cell functioning as possible to support your proposal and be prepared to defend or refute possible questions.  You need to consider what areas of the body could most effectively use these special cells, where in the body particular athletes could benefit most from their application, and possible ethical or legal implications that might arise.      Standards and Criteria for Success:  Your proposal presentation must have:

· A “professionally” delivered oral presentation with evidence of planning (note cards, etc.).

· A clear rationale for the function of the cell, accurate descriptions of organelle functions how enhancements could optimize the cell, and how they would benefit the athlete

· Consideration for the ethical or legal issues that could arise

· A one-page handout for the executives (created using MS Word)

· Graphic supporting materials with at least 5 overhead projector transparencies or PowerPoint Presentation slides that contain graphic details/diagrams/charts/etc. of your proposal
· You will be given an assessment rubric beforehand to self-assess, and you may seek additional help after school by appointment.

Activity B-2.2c - Cell City Project

Office of Research and Development
Suite 3265941246—H
101101 Wally Dizzy World Pkwy
Wally World, FL 12345
MEMO
ATTN:       Biological Design Corporation
SUBJECT:  Wally Dizzy World “Cell City” theme park
Wally Dizzy World Inc. (WDW) has selected Biological Design Corporation (BDC) to de-sign its new cell-based theme park, Cell City. Cell City will be a working city with structures performing functions based on those in a cell. Your job will be to prepare a design for Cell City and present it to the board of directors of WDW, including Mr. Wally Dizzy himself (via satellite). Your design should include all of the following or-ganelles:

	•
	Nucleus
	•
	Vesicle
	

	
	
	
	
	

	•
	Rough Endoplasmic Reticulum
	•
	Mitochondria
	

	
	
	
	
	

	•
	Ribosomes
	•
	Vacuole
	

	
	
	
	
	

	•
	Smooth Endoplasmic Reticulum
	•
	Lysosome
	

	
	
	
	
	

	•
	Golgi Apparatus
	•
	Chloroplast
	

	
	
	
	
	


You will need to draw each organelle as a city structure in your design. Each structure should be labeled as the city structure it is, the organelle it represents, and the function it carries out in Cell City. You can be as creative as you wish with your designs. These should be neat, in full color, and correctly labeled. It should show your best work since that is what WDW represents! Remember, you are designing a working city based on the structures of a cell, not the theme park attractions. If you do well with this task, you may be called upon again to design some of the new attractions at our Cell City theme park.
Sincerely,
Wally Dizzy
CEO and President

Wally Dizzy World Inc.
Activity B-2.2d - Cell Analogies Book Project

Iacuone Publishing


You have been hired by Iacuone Publishers to create a book about cell organelles for either an elementary or middle school science classroom.  As your editor, I am allowing you to choose to create your book about either an animal cell or a plant cell.  In addition, you will determine an everyday object that reminds you of that cell part and identify it also.  You will then explain what the organelle is responsible for on the back of the sheet and why the object you choose reminds you of that.  The more creative, artistic and unusual it is the more points and better grade you will receive.  You must include the following in your cell book:

	Animal Cell
	Plant Cell

	Cell Membrane / Plasma Memb.
	Cell Membrane / Plasma Memb.

	Chromosomes / DNA
	Chromosomes / DNA

	Cytoplasm
	Cytoplasm

	Cytoskeleton (Cilia & Flagella)
	Cytoskeleton (Cilia & Flagella)

	Golgi Apparatus
	Golgi Apparatus

	Lysosomes
	Lysosomes

	Mitochondria
	Mitochondria

	Nuclear Membrane / Envelope
	Nuclear Membrane / Envelope

	Nucleolus
	Nucleolus

	Nucleus
	Nucleus

	RER
	RER

	Ribosomes
	Ribosomes

	SER
	SER

	Vacuoles
	Vacuoles

	
	Chloroplast

	
	Cell Wall



BE CREATIVE!!!  The more creative, the better your grade will be. Impress me with your artistic skills and what you know.  We will bind the books together in class but you are responsible for getting the individual pages done.

Activity B-2.2d - Cell Analogies Book Project

	8 Points
	Neatness & Following Directions
	
	

	
	     You need to type or use pretty penmanship on your project.  It needs to be 10x better than what you normally hand in or take your notes in.  If you do not have nice handwriting, find someone who does or type it.  This also includes you following the directions given.  

	
	

	
	

	
	

	
	
	
	
	
	 

	
	
	
	
	
	

	84 Points 
	Correct Components (1.5 pts each)
	
	

	
	Cell
	Organelle Stx & Fxn Explained
	Organelle Picture
	Explanation of Analogy
	Picture of Analogy

	
	Cell Membrane
	 
	 
	 
	 

	
	Chromosomes
	 
	 
	 
	 

	
	Cytoplasm
	 
	 
	 
	 

	
	Cytoskeleton
	 
	 
	 
	 

	
	Golgi Apparatus
	 
	 
	 
	 

	
	Lysosomes
	 
	 
	 
	 

	
	Mitochondria
	 
	 
	 
	 

	
	Nuclear Membrane
	 
	 
	 
	 

	
	Nucleolus
	 
	 
	 
	 

	
	Nucleus
	 
	 
	 
	 

	
	RER
	 
	 
	 
	 

	
	Ribosomes
	 
	 
	 
	 

	
	SER
	 
	 
	 
	 

	
	Vacuoles
	 
	 
	 
	 

	
	Chloroplast
	 
	 
	 
	 

	
	Cell Wall
	 
	 
	 
	 

	
	
	
	
	
	

	
	
	
	
	
	 

	
	
	
	
	
	

	
	
	
	
	
	

	8 Points
	Creativity - Uniqueness - Color - Consistency
	
	

	
	     The more creative and unique your ideas the more points you get.  This is graded by teacher discretion.  The use of various colors is very important for identifying different structures.  You should use as much color as possible.  Also, were you consistent through the book with your labels and placement of items.

	
	

	
	

	
	

	
	
	
	
	
	

	
	
	
	
	
	 

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	Total
	 


Activity B-2.2e - Eukaryote Organelles
Identify the structure and function of the following organelles

	Organelle
	Structure
	Function

	Cell Membrane
	
	

	Cell Wall
	
	

	Chloroplasts
	
	

	Cilia
	
	

	Cytoplasm
	
	

	Flagella
	
	

	Golgi Apparatus
	
	


Activity B-2.2e cont. - Eukaryote Organelles

	Lysosomes
	
	

	Mitochondria
	
	

	Nuclear Membrane
	
	

	Nucleus
	
	

	Ribosomes
	
	

	Rough ER
	
	

	Smooth ER
	
	

	Vacuoles
	
	


Activity B-2.5a - Cellular Transport Foldable

Students will create a study tool for cellular transport processes.

1. Have students take a piece of legal size paper and fold length wise – hot dog fold.

2. Have students fold paper into fourths.

3. Unfold the fourths and cut the creases.

4. You should have four shutters

5. On the inside of each shutter, have them write about the each topic in their own words.

	Diffusion
	Osmosis
	Facilitated Diffusion
	Active Transport




Activity B-2.5b - Cellular Transport Quiz




1. When a cell is placed in a hypertonic solution, what occurs? _________________
2. When a cell is placed in a hypotonic solution, what occurs? _________________
3. When a cell is placed in an isotonic solution, what occurs? __________________
Complete the table by putting a check n the correct column for each statement.

	
	Isotonic Solution
	Hypotonic Solution
	Hypertonic Solution

	4.  Causes a cell to swell
	
	
	

	5.  Does not change the shape of the cell
	
	
	

	6.  Causes osmosis
	
	
	

	7.  Causes a cell to shrink
	
	
	


Activity B-2.5b cont. - Cellular Transport Quiz
Match the correct letters with the numbers.

A. Active Transport

B. Carrier Protein

C. Channel Protein

D. Endocytosis

E. Energy

F. Exocytosis

G. Facilitated Diffusion

H. Passive Transport

_____8.  Transport protein that provides a tube like opening in the plasma membrane through which particles can diffuse.
_____9.   Is used during active transport but not passive transport.

_____10.  Process by which a cell takes in material by forming a vacuole around it.

_____11.  Particle movement from an area of high concentration to an area of lower  concentration.

_____12.  Process by which a cell expels water and waste.

_____13.  A form of passive transport that uses transport proteins.

_____14.  Particle movement from an area of lower concentration to an area of higher concentration.
_____15.  Transport protein that changes shape when a particle binds with it.

Activity B-2.5b cont. - Cellular Transport Quiz Answer Sheet
Answers

1. Cell shrinks

2. Cell swells

3. Stays the same size

	
	Isotonic Solution
	Hypotonic Solution
	Hypertonic Solution

	4.  Causes a cell to swell
	
	Y
	

	5.  Does not change the shape of the cell
	Y
	
	

	6.  Causes osmosis
	
	Y
	Y

	7.  Causes a cell to shrink
	
	
	Y


8.  C

9.  E

10.  D

11.  H

12.  F

13.  G

14.  A

15.  B  

Activity B-2.5c - Egg Lab

Purpose:  To determine if solutions will cross an egg membrane.  Your goal is to make the egg get large, small and then large again.
Materials: 

· One Uncooked Chicken Egg

· Scale

· 200 mL of Vinegar

· Graduated Cylinder / Beaker

· Container with Top

· Permanent Marker

· Corn Syrup

· Tape Measure

· Distilled Water

Activity B-2.5c cont. - Egg Lab

Procedure: 

Day 1

1. Observe your egg and take measurements.

2. Choose one of the three solutions to put your egg in.

3. Leave the egg for 2 days.

4. What do you think will happen?  Record in data table.

Day 2

1. Observe your egg.

Day 3

1. Gently remove your egg from the jar, rinse the egg and pat it dry.  Make observations

2. Measure the amount of solution left in the container using a graduated cylinder.  

3. Dispose of the solution and wash the container out. 

4. Choose another solution and measure out 200 ml to put into your jar and place your egg back in it.  Leave overnight.

Day 4

1. Remove the egg, rinse it and pat it dry.  Record observations.  

2. Measure the amount of solution that is left in the container.

3. Dispose of the solution and wash the jar.

4. Place another liquid of your choosing into the jar and place your egg back in it.  Leave overnight.

Day 5

1. Remove egg and pat it dry.  Record observations.

2. Measure the amount of solution left in your jar.  Record the eggs appearance and mass. 

3. Dispose of water and wash the jar.

Day 6 


May or may not be required

1. Remove egg and pat it dry.  Record observations.

2. Measure the amount of solution left in your jar.  Record the eggs appearance and mass. 

3. Dispose of water and wash the jar.
4. Dispose of eggs as directed by your teacher.
Activity B-2.5c cont. - Egg Lab 
Observation Sheets

	Day 1
	 
	
	
	
	
	
	
	

	Physical Description of Egg
	 

	Circumference of Egg
	 

	Mass of Egg
	 

	Solution Egg is to Be In
	 

	Amt of Solution to be put in Container
	 

	Prediction of what will happen.
	 

	
	
	
	
	
	
	
	
	
	
	

	Day 2
	 
	
	
	Process
	 

	Solution Egg was In
	 

	Physical Description of Egg
	 

	Circumference of Egg
	 

	Mass of Egg
	 

	Amt of Solution left in container
	 
	Amt of solution in / out of egg
	 

	Solution Egg is being placed in overnight
	 
	Amt of Solution to be put container
	 

	Prediction of what will happen.
	 

	
	
	
	
	
	
	
	
	
	
	

	Day 3
	 
	
	
	Process
	 

	Solution Egg was In
	 

	Physical Description of Egg
	 

	Circumference of Egg
	 

	Mass of egg
	 

	Amt of Solution left in container
	 
	Amt of solution in / out of egg
	 

	Solution Egg is being placed in overnight
	 
	Amt of Solution to be put container
	 

	Prediction of what will happen.
	 

	
	
	
	
	
	
	
	
	
	
	

	Day 4
	 
	
	
	Process
	 

	Solution Egg was In
	 

	Physical Description of Egg
	 

	Circumference of Egg
	 

	Mass of egg
	 

	Amt of Solution left in container
	 
	Amt of solution in / out of egg
	 

	Solution Egg is being placed in overnight
	 
	Amt of Solution to be put container
	 

	Prediction of what will happen.
	 

	
	
	
	
	
	
	
	
	
	
	

	Day 5
	 
	
	
	Process
	 

	Solution Egg was In
	 

	Physical Description of Egg
	 

	Circumference of Egg
	 

	Mass of egg
	 

	Amt of Solution left in container
	 
	Amt of solution in / out of egg
	 

	Solution Egg is being placed in overnight
	 
	Amt of Solution to be put container
	 

	Prediction of what will happen.
	 

	
	
	
	
	
	
	
	
	
	
	

	Day 6
	 
	
	
	Process
	 

	Solution Egg was In
	 

	Physical Description of Egg
	 

	Circumference of Egg
	 

	Mass of egg
	 

	Amt of Solution left in container
	 
	Amt of solution in / out of egg
	 


Activity B-2.5d - Are Plastic Bags Selectively Permeable?

Problem:  Will the polyethylene membrane allow iodine to cross the membrane?  Will the polyethylene membrane allow starch, a larger molecule than iodine, to cross the membrane?  Your plastic bag is now the selectively permeable membrane.

Hypothesis:_____________________________________________________________________________________________________________________________________________________________________________
Experiment:

Materials:
250 mL Beaker


Small Plastic Bags



Tape




Graduated Cylinder



Starch Solution


Iodine Solution

Procedure:

1. Collect all of your materials.

2. Decide if you want the iodine solution to go in the plastic bag OR in the beaker.

3. DO NOT ALLOW THE STARCH AND IODINE SOLUTIONS TO MIX THEY WILL GIVE A BLACK COLOR IF THEY DO.

Beaker

a. Measure out 100 mL of the solution chosen to go in the beaker and leave it alone.

Bag

a. Put 100 mL of the other solution in the plastic bag.

b. Fold the edges of the bag over the beaker and tape them down.  Write your group name on the tape.  

4. Place the beaker out of the way, in a safe place overnight.

5. Look at the beaker and plastic bag the next day to see what happened.

Independent Variable: _____________________________________________
Dependent Variable: _______________________________________________
Controls: _________________________________________________________
Safety: 

1. _____________________________________________________________
2. _____________________________________________________________
Activity B-2.5d cont. - Are Plastic Bags Selectively Permeable?

Observations:  Please draw what you see


       











Beginning Set-Up 




Ending Observations


Discussion:  Things to think about as you write your discussion.  Do not just answer the questions

· Did the iodine molecules move through the membrane?  How do you know?

· Did the starch molecules pass through the membrane?  How do you know?

· What can you infer about the movement of large and small molecules across a membrane from this experiment?

· What type of membrane is the plastic bag?  How do you know?

_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Conclusion:  

Materials List-Unit III
per group

Activity 2.1a – Cell Theory Microscope Lab
· microscope

· slides of the following: (all may be prepared slides that can  be purchased from a biological supply company)

· cork 

· microbes 

· plant cells – onion cells with iodine work well

· cheek cells – cheek cells stained with iodine work well 

· mitosis slide 

Activity 2.1b – Cell Theory Foldable
· White Paper
Activity 2.1c – Cell Functions
· Reference Materials and computers with internet capabilities
Activity 2.3a – Cell Comparison Activity

· Copies of activities
Activity 2.3b – Cell Organelle Quiz

· Copies of activities

Activity 2.3c – Prokaryote and Eukaryote Microscope Lab

· Microscope
· slides of the following: (slides can be ordered from supply company)

· Amoeba 
· Euglena

· Paramecium

· Staphyloccus aureus

· Streptococcus pyogenes

· Clostridium botulinum

Activity 2.2a – Plant vs. Animal Cells

· None

Activity 2.2b – Athletic Cell Project

· Reference Materials

· Copy of Project and the rubric

Materials List-Unit III
per group

Activity 2.2c – Cell City Project

· Reference Materials

· Copy of Project and the rubric

Activity 2.2d – Cell Analogies Book Project

· Index Cards and paper

· Markers

· Reference Materials

Activity 2.2e – Eukaryote Organelles
· Reference Materials 

· Copies of activity
Activity 2.5a – Cellular Transport Foldable

· White Paper
Activity 2.5b – Cellular Transport Quiz

· Copies of quiz

Activity 2.5c – Egg Lab
· 1 uncooked chicken egg

· scale

· 200 ml of vinegar

· graduated cylinder/beaker

· container with top

· permanent marker

· corn syrup

· tape measure

· distilled water
· copies of the lab and data sheets
Activity 2.5d – Plastic Bag Lab
· 250 ml beaker



· small plastic bags

· tape





· graduated cylinder

· starch solution (1 tablespoon per 500 mL of water and shake well)

· iodine solution (5 mL per 500 mL of water and shake well)

· copies of lab and data sheets






Standard(s) Addressed: B-2 The student will demonstrate an understanding of the structure and function of cells and their organelles.





Indicators: 





B-2.1: Recall the three major tenets of cell theory (all living things are composed of one or more cells, cells are the basic units of structure and function in living things; and all presently existing cells arose from previous existing cells)





B-2.3: Compare the structures and organelles of prokaryotic and eukaryotic cells.





B-2.2: Summarize the structures and functions of organelles found in a eukaryotic cell





B-2.5: Explain how active, passive, and facilitated transport serve to maintain the homeostasis of the cell.
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