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Project 1: Cells

Background information

Cells are the fundamental units of living material.  They contain special structures called organelles, which have specific functions for maintaining the life and health of the cell.

A. Animal Cells -- The bodies of all living organisms are made of cells; without cells there would be no life. 

1. Cell membrane

a.
The membrane is a double layer of lipids along with numerous proteins that are important to cell activity. These proteins include receptors, pores, and enzymes. The contents of the membrane float together in a “Fluid Mosaic” manner.

b.
The lipid layer (called phospholipids) is a water-fearing molecule.

c.
The membrane is responsible for the controlled entry and exit of substances. 

2. Nucleus

a. The nucleus is like the brain of the cell. It controls every part of the cell and its functions.  It is a membrane-bound organelle surrounded by a double membrane. It communicates with the surrounding cell through numerous nuclear pores.

b. Within the nucleus is the DNA.  When a cell is dividing, the DNA and surrounding protein condense into chromosomes that are visible by microscopy.

c. The prominent structure in the nucleus is the nucleolus. The nucleolus produces ribosome and RNA.

3. Mitochondria

a.
Mitochondria provide the energy needed by the cell. This process is call respiration. They are the power centers of the cell and have different shapes depending on the cell type.

b.
Mitochondria are double membrane-bound organelles. The outer membrane is fairly smooth, unlike the inner membrane, which is highly convoluted, forming folds called cristae. The cristae increase the inner membrane's surface area. It is on these folds that food (sugar) is combined with oxygen to produce ATP - the primary energy source for the cell.

4. Golgi bodies

a.
The Golgi apparatus is a single membrane-bound structure. It is actually a stack of membrane-bound vesicles that are important in packaging large molecules for transport throughout the cell. 
b.
It is the packaging and shipping center of the cell.

c.
The packages that are formed are called vesicles.

5. Ribosome

a. Ribosomes look like tiny dots in the cytoplasm of the cell. Sometimes they float free and sometimes they are attached to the endoplasmic reticulum.

b. Ribosomes are the site of protein synthesis.

c. They read the code found in RNA, and assemble proteins needed by the cell for growth and internal functions.

6. Endoplasmic reticulum

Throughout the cell is a vast amount of membrane called the endoplasmic reticulum, or ER for short. The ER connects with the outer nuclear membrane and the cell membrane.

These membranes function as channels in the cell.

c.   Some areas of the endoplasmic reticulum look "smooth" (smooth ER) and some appear "rough" (rough ER.) The rough ER appears rough because ribosomes are on the membrane surface. Smooth and Rough ER have different functions. Smooth ER is important in the production of fats and membrane proteins. Rough ER is important in the synthesis of other proteins.

7. Vacuole

a. Membrane bound organelles that store substances for the cell. 

b. Vacuoles export or import substances in the cell by fusing with the cell membrane.

B. Plant Cells- Plant cells have two more organelles than the animal cell: the cell wall and the chloroplast. The vacuole is also much larger in a plant cell.

1.
Cell Wall

a. The cell wall is used for support of the plant.  It is made up of a fiber called Cellulose to help perform this job.

b. Cellulose cannot be digested by living organisms.

c. The cell wall is connected to a cell membrane. The membrane is responsible for the controlled entry and exit of substances.

2.
Nucleus

a. The nucleus is like the brain of the cell. It controls every part of the cell and its functions.  It is a membrane-bound organelle and is surrounded by a double membrane. It communicates with the surrounding cell through numerous nuclear pores.

b. The DNA is within the nucleus.  When a cell is dividing, the DNA and surrounding protein condense into chromosomes that are visible through microscopy.

c. The prominent structure in the nucleus is the nucleolus. The nucleolus produces ribosome and RNA.

3.   Mitochondria

a.
Mitochondria provide the energy needed by the cell through a process called respiration. They are the power centers of the cell and have different shapes depending on the cell type.

b.
Mitochondria are double membrane-bound organelles. The outer membrane is fairly smooth, unlike the inner membrane, which is highly convoluted forming folds called cristae. The cristae increase the inner membrane's surface area. It is on these folds that food (sugar) is combined with oxygen to produce ATP - the primary energy source for the cell.

4.
Golgi bodies

a.
The Golgi apparatus is a single membrane-bound structure. It is actually a stack of membrane-bound vesicles that is important in packaging large molecules for transport throughout the cell. 

b.
It is the packaging and shipping center of the cell of the vesicles.

5.   Ribosome

a.
Ribosomes look like tiny dots in the cytoplasm of the cell. Sometimes they float free and sometimes they are attached to the endoplasmic reticulum.

b.
Ribosomes are the site of protein synthesis.

c.
They read the code found in RNA and assemble proteins needed by the cell for growth and internal functions.

6.
Endoplasmic reticulum

a.
Throughout the cell is a vast amount of membrane called the endoplasmic reticulum, or ER for short. The ER connects with the outer nuclear membrane and the cell membrane.

b.
These membranes function as channels in the cell.

c.
Some areas of the endoplasmic reticulum look "smooth" (smooth ER) and some appear "rough" (rough ER.) The rough ER appears rough because ribosomes are on the membrane surface. Smooth and Rough ER have different functions. Smooth ER is important in the production of fats and membrane proteins. Rough ER is important in the synthesis of other proteins.

6.
Chloroplast

a. The chloroplast is the site for photosynthesis where the cell takes sunlight, water, and carbon dioxide to make glucose for the plant and oxygen for the world.

b. Chlorophyll is the green pigment found in the chloroplast. The chlorophyll collects the sun’s energy.

c. Structure includes an outer membrane with stacks of grana inside. These grana, or “stacks of coins,” are made up of membrane-bound chambers called thylakoids.

7.
Vacuole

Membrane-bound organelles that store substances for the cell. 

Vacuoles export or import substances in the cell by fusing with the cell membrane. 
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Project 1: Cells

Project information

Materials:

· Presentation software such as PowerPoint

· Research medium such as the Internet

· Drawing software such as CorelDraw
· 3D animation software such as 3D StudioMax or trueSpace
Requirements: 

1. Students should work in groups of 2.

2. Each group should explain the parts of an animal or plant cell in multimedia presentation software such as PowerPoint.  Power Points should be timed.

3. Students should research the topic and develop a storyboard for their presentation.
5.
Each internal organelle of the cell should be placed on additional slides or in a later part of the presentation.

6.
Graphics to explain each cell organelle need to be original.

9.
Organelles to include are the nucleus, mitochondria, cell wall (plant), cell membrane (animal), endoplasmic reticulum (rough and smooth), Golgi body, vacuole (plant), chloroplast (plant), and ribosome.

10. Picture on every slide

Assessment: 
The graphs should be evaluated based on the following:

Visualization of cell and labeled parts


15 points

Presentation uses color, safe and ideal design

10 points

Visualization of organelles

  

40 points

Information is correct and adequate


10 points

Power Point works and is correctly assembled

10 points
PowerPoint is created in your own words 

15 points

Total






100 points 

Rubric:

Visualization of cell and labeled parts


	3 or more of the organelles are missing or labeled incorrectly.
	1-2 of the organelles is (are) missing or labeled incorrectly.
	All cell organelles are represented and labeled correctly.
	Total

Points

	0-9 points
	10-14 points
	15 points
	


Presentation uses color, safe and ideal design





	More than 5 of the following are missing.
Colors are complementary and 10 or less per presentation. Slide background and text are contrasting. The Safe and ideal design method was used correctly. Spacing and use of white space are correct on each slide. Text is at a minimum. No more than 2 images per slide. No more than 6 bullets per slide.
	3-4 of the following are missing.

Colors are complementary and 10 or less per presentation. Slide background and text are contrasting. The Safe and ideal design method was used correctly. Spacing and use of white space are correct on each slide. Text is at a minimum. No more than 2 images per slide. No more than 6 bullets per slide.
	1-2 of the following are missing.

Colors are complementary and 10 or less per presentation. Slide background and text are contrasting. The Safe and ideal design method was used correctly. Spacing and use of white space are correct on each slide. Text is at a minimum. No more than 2 images per slide. No more than 6 bullets per slide.
	Colors are complementary and 10 or less per presentation. Slide background and text are contrasting. The Safe and ideal design method was used correctly. Spacing and use of white space are correct on each slide. Text is at a minimum. No more than 2 images per slide. No more than 6 bullets per slide.
	Total

Points

	6 0-00g  0-3 points
	4-6 points
	7-9 points
	10 points
	


Visualization of organelles


	5 or more of the organelles are missing, labeled incorrectly, explained incorrectly, or not on separate slides.
	3-4 of the organelles are missing, labeled incorrectly, explained incorrectly, or not on separate slides.
	1-2 of the organelles are missing, labeled incorrectly, explained incorrectly, or not on separate slides.
	All organelles are represented correctly, labeled correctly, explained, and on separate slides.
	Total

Points

	6 0-00g  0-7 points
	8-26 points
	27-39 points
	40 points
	


Information is correct and adequate

	Some of the information about each cell and organelle is not correct. It is copied from the Internet. There is not adequate information to explain each organelle.
	Some of the information about each cell and organelle is not correct. It is not copied from the Internet. There is not adequate information to explain each organelle.
	All information about each cell and organelle is correct. It is not copied from the Internet. There is adequate information to explain each organelle.
	Total

Points

	6 0-00g  0-5 points
	6-9 points
	10 points
	


Power Point works and is correctly assembled.
	Less than 70% of the slides work. Less than 70% are timed so it can be read and understood. Movies do not play when necessary. Images cannot be seen.
	Most slides work. Most slides are timed so it can be read and understood. All movies play when necessary. Images can be seen.
	All slides work. Each slide is timed so it can be read and understood. All movies play when necessary. Images can be seen. 
	Total

Points

	6 0-00g  0-5 points
	6-9 points
	10 points
	


Presentation is in your own words
	Student copied off the PowerPoint and did not put in your own words.

	Student had most of the slides in their own words.
	All slides were completed in their own words.
	Total

Points

	0-9 points
	10-14 points
	15 points
	


