SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	Fifth Grade Science                            

	Recommended  Days of Instruction:  2
	(one day equals 45 min)

	Standard(s) addressed:  5-2

	Students will demonstrate an understanding of relationships among biotic and abiotic factors within terrestrial and aquatic ecosystems. (Life Science)

	Ecosystems

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	5-2.1 
Recall the cell as the smallest unit of life and identify its major structures (including cell membrane, cytoplasm, nucleus, and vacuole). 


	SC Science Standards Support Document
https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
SC ETV Streamline 
http://etv.streamlinesc.org
Introducing the Cell
http://player.discoveryeducation.com/index.cfm?guidAssetId=B44914C8-A0E0-4F26-8B17-22E8F4EA4586&blnFromSearch=1&productcode=US                   
This includes information on single celled organisms, basic cell parts, and the differences between plant and animal cells.  21:00
“Cells Alive”
www.cellsalive.com
Interactive site devoted to cell images, processes, descriptions of cell parts, and information about bacterial cells.

Cell City Analogy

http://www.biologycorner.com/worksheets/cell-analogy.html
This project could be done anytime during your study of the cell.  The activity has suggested analogies for city structures. 
Cell Inspector

http://www.harcourtschool.com/activity/cell/cell.html
Students label the organelles of a cell.

“Looking through a microscope”

http://www.iknowthat.com/com/App?File=ScienceLab.htm&Type=S&SWF=cell%2Fscience_desk&App=Science+Lab
Parts of a plant and animal cell. 

FOSS Web: http://www.fossweb.com/modulesMS/index.html
Carolina Curriculum (STC) 
http://www.carolinacurriculum.com/STC/Elementary/Microworlds/index.asp
All living things are composed of

cells, the fundamental unit of life.

Cells have structures that help

them survive in specific

environmental conditions.

Shrinky Dinks

www.scivon.com
Students create and shrink cells.

NSTA Science Probes

www.nsta.org
Uncovering Student Ideas in Science, Vol. III: 25 Formative Assessment Probes

“Cells and Size”

Suggested Brainpop Video-  "Cell Structures" http://www.brainpop.com/science/cellularlifeandgenetics/cellstructures/preview.weml

	See Module 5-2.1

Teaching the Lesson 5-2.1 A

“Let’s Look and Shrink Those Itty Bitty    

  Cells”

	From the SC Science Standards Support Document:
One objective of this indicator is to recall the cell as the smallest unit of life; therefore, the primary focus of assessment should be to remember that the smallest unit of all organisms is the cell.  

Another objective of this indicator is to identify the major structures of a cell; therefore, the primary focus of assessment should be to recall these major structures (including cell membranes, a nucleus, vacuoles, and cytoplasm) in cells.




Fifth Grade

Science Module 

5-2.1
Cell Structures

Lesson A


From the South Carolina Science Support Documents:

Indicator 5-2.1: Recall the cell as the smallest unit of life and identify its major structures (including cell membrane, cytoplasm, nucleus, and vacuole). 

Previous/Future Knowledge: 

This is the first time students have been introduced to cells.  In 7th grade (7-2.1), students will summarize the functions of the components of plant and animal cells, including the cell wall, the cell membrane, the nucleus, chloroplasts, mitochondria, and vacuoles). 
Taxonomy level: Remember Factual Knowledge (1.1 & 1.2-A)
It is essential for students to know that all organisms are made of cells. 
· The cell is the smallest unit of living material having major structures within it allowing it to live. 

· Some kinds of organisms are just one cell. This single cell is the organism’s entire body. 

· Many organisms are made of more than one cell. 

Cells vary in size, but all cells contain these major structures: 

Cell membrane


· The soft, flexible outside covering of a cell that controls what comes in and out of a cell.

Cytoplasm    


· The gel-like fluid that fills most of a cell.  The other organelles are found in the cytoplasm. 

Nucleus 
 

· A small structure that controls everything the cell does.  

Vacuole(s)


· Are storage spaces in the cell. 
· They can hold water and other nutrients that the cell needs. 
· They can also store wastes until the cell can get rid of it. 
NOTE TO TEACHER: It is appropriate to introduce the mitochondria (where energy is made) as a major structure common to all cells.

It is not essential for students to know the other parts of a cell (mitochondria, cell wall, or chloroplasts), to compare plant and animal cells, or to know various types of cells found in the body (blood, muscle, nerve).  

Assessment Guidelines:

One objective of this indicator is to recall the cell as the smallest unit of life; therefore, the primary focus of assessment should be to remember that the smallest unit of all organisms is the cell.  

Another objective of this indicator is to identify the major structures of a cell; therefore, the primary focus of assessment should be to recall these major structures (including cell membranes, a nucleus, vacuoles, and cytoplasm) in cells.

Teaching Indicator 5-2.1: Lesson A:  “Let’s Look and Shrink Those Little Bitty Cells”  
Instructional Considerations:

This lesson is an example of how a teacher might address the intent of this indicator.  Science and Technology for Children™ STC kit “Microworlds” kit provides an opportunity for conceptual development of the concepts within the standard.
Preparation:

Slides can be prepared beforehand or as a demonstration for the students. The onion slide can be made by peeling off a layer of the onion and removing the very thin, translucent skin on the inside of the layer.  This layer is usually one cell thin and just laying it on a slide and putting it under the microscope will allow students to see the cells.

The leaf should be crushed into a thick paste; some of this paste should be put on a slide.  A very thin layer of the beef should be cut with the razor blade and put on a slide.  It is easier to cut very thin layers when the meat is frozen.  
Finally, prepare a slide of epithelial cells from your oral cavity, by the following procedure. 

1. Take a flat toothpick (a NEW one) and using the large end; scrape the inside of your cheek 3 or 4 times. 

2. Gently make a smear in the center of a clean slide, about the size of a dime. Carefully place 1 drop of methylene blue stain on the center of the smear. 

3. Place a cover slip over the drop of stain. 

4. Examine the cells, first under middle power, then under high power. At first, the field of view will be light blue and the cells will be a slightly darker blue. After a few minutes, the field will lighten and the cells will become slightly purple. 

Misconceptions:
Students have difficulty with the concept of cells since they cannot be observed with the naked eye. 
Safety Notes:

Students should follow all classroom safety procedures.

Remind students to use caution when using sharp instruments.
Students should follow safe microscope handling and safety. 
Lesson time:

2 Days (1 day equals 45 minutes)

Materials Needed:

· NSTA “Cells and Size Probe”  Page 117- 123; learningcenter.nsta.org/files/PB193X3web.pdf (cut and paste address into your web browser)

· Onions - white or yellow onions work the best to show cell features

· Slides with cover slips
· Small piece of frozen beef
· Green Leaf 

· Toothpicks

· Razor Blade

· Microscopes 
· Shrinky Dink Materials

Focus Question:
What is the smallest unit of life and what are its major parts?
Engage:  
1. The teacher will introduce the lesson by distributing the NSTA “Cells and Size Probe”. This is a formative assessment used to elicit students’ ideas how small a cell is relative to other things. 

2. Think Pair Share: Students will work with a partner to brainstorm words and phrases that come to mind when they think of the word CELLS. Each idea should be recorded on their K-W-H-L Chart they make in their composition book.  (See sample on page 11) Students should then come up with general statements (generalizations) about cells and cell size based the class sharing their recorded ideas.  Have students share out in whole group dialogue, commenting on students’ common observations and probing for student misconceptions (formative assessment). All K-W-H-L charts will be in the students’ interactive composition notebook as well as a classroom chart. 

3. Explain that the class will be studying cells, the smallest unit of life. Tell students that throughout the unit they should refer back to the generalizations they have generated to see if they hold true for this event. 
Explore: 
1.  Have all materials available for each lab group. 
2. Instruct the students to work with their lab groups to observe the 4 different teacher-created slides. Students will complete the lab sheet that includes drawing and labeling the cells with the visible organelles.  Using all available resources, students will record the function of the cytoplasm, nucleus, and vacuoles. 
Explain:

1. Students will create their own model of a plant or animal cell as a Shrinky Dink. (This is a kit that costs $33.95 shipping included.  See details at http://www.scivon.com/shrinky.htm )

2. Teacher will bake the polymer plastic in a toaster oven while students watch as their cell magically shrinks! Key chains will be provided so the students can use them as key chains or attach them to their backpacks. 
3. Students will share their model with their classmates. 
Extend: 
1. Students should glue their labeled lab sheets into their interactive notebooks for future reference.
2. Students hang their shrinky dink keychain from their book bag or hang in their locker. 

K-W-H-L Chart 
Use this chart to help you gather information, solve a problem, or think through a research topic. Fill in this chart with NOTES, CALCULATIONS, and IDEAS, rather than complete sentences. Use this sheet to help you think through your problem. 

1.  What is your topic or problem? ___________________________________________________________________________________________ 

2.  What do you hope to prove or discover about it? What is your goal? ___________________________________________________________________________________________

3.  What is your central research question or problem? ____________________________________________________________________________________________
(NOTE: Make sure that everything you write below will help you answer this question.) 

	K
What I Know
	W
What I Want to Know 
or
What I Want to Solve
	H
How will I find information? (Which resources, web pages, texts, formulas, methods, etc.)
	L
What I Learned

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 


Student handout




Let’s Look at Those Itty Bitty Cells! 
Focus Questions:

1. How big are cells?

2. What are some of the parts of a cell and what do they do?

In this activity, we will look at cells under the microscope and then create pictures of cells and their parts.

Lab: Cell Structure and Function 
Cells are the basic unit and structure of all living organism. We will be using compound light microscopes to observe some of the structures of different types of cells. We will also be observing organelles. Organelles are sub cellular structures that have specialized functions and are located in the cytoplasm. 
 Using a light microscope, you will only be able to observe some of organelles of each type of cell. Use your text to identify these structures. 

Make sure to: 
 Draw with great detail 

 Label all structures visible 

 Be as neat as possible 

Lab Objectives: 
 Draw and label cell organelles observed under a light microscope 
Onion Cells 

1. What is the general shape of a typical onion cell? 

2. What does the nucleus look like under high power? 

3. Within an individual cell, where are the cytoplasm and the nucleus found? 

Record Observations:

Observations


[image: image2]

[image: image3]
1. Describe the general shape of the onion cell.
2. Give two similarities and two differences between onion and cheek cells.
3. Give two similarities and two differences between leaf (plant) and meat (animal) cells.

4. Describe 3 things you learned in this lab and be prepared to share with the class. 
Standard 5-2: Students will demonstrate an understanding of relationships among biotic and abiotic factors within terrestrial and aquatic ecosystems. (Life Science)





Indicator 5-2.1: Recall the cell as the smallest unit of life and identify its major structures (including cell membrane, cytoplasm, nucleus, and vacuole). 





Other indicators addressed:  5-1.4	 Use appropriate tools and


instruments (including a timing device and a 10x magnifier)


safely and accurately when conducting a controlled scientific 


investigation.








           Onion Cell                                         Cheek Cell 





           Leaf (Plant) Cell                              Meat (Animal) Cell
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