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Task/Assessment Name:  FEED ME!
Unit or Course:
Cell Structure and Function
Developers: Karen Aiken and Kathy Clark
Purpose:  Summative Assessment
Vermont Framework Standards:

7.13 Life Science: Survival of Organism and Cells 


7.14 Human Body: Body Systems

7.1  Scientific Inquiry: Scientific Questioning, Predicting and Hypothesizing,

Designing Experiments, and Representing Data and Analysis

Vermont Grade Expectations or Local Learning Goals: 
GE S 5-6:1  bullet 2
Students demonstrate their understanding of scientific questioning by…
· Identifying multiple variables that affect a system and using the variables to generate experimental 
  questions that include cause and effect relationships

GE S 5-6:2

Students demonstrate their understanding of predicting and hypothesizing by…
· Using logical inferences derived from evidence to predict what may happen or be observed in the 
  future.
· Providing an explanation (hypothesis) that is reasonable in terms of available evidence.

GE S 5-6:3

Students demonstrate their understanding of experimental design by…

· Writing a plan related to the question and prediction that includes:

a. A list of materials needed that specifies quantities (e.g., 250 ml water).

b. A procedure that lists significant steps sequentially and describes which variable will be manipulated or changed and which variables will remain the
    same (“Fair Test”).

GE S 5-6:4 
Students demonstrate their ability to conduct experiment by…
· Choosing appropriate measurements for the task and measuring accurately.

· Collecting data and recording accurate and complete data from multiple trials.

· Drawing scientifically:
GE S 5-6:7  bullets 1,2,3,6
Students demonstrate their ability to explain data by…

· Explaining data using correct scientific terminology .

· Using experimental results to support or refute original hypothesis.

· Considering all data when developing an explanation/conclusion.

· Preparing a conclusion statement/summary.

GE S 5-6:30
Students demonstrate their understanding of Structure and function-Survival Requirements by…

Explaining that the cell, as the basic unit of life, has the same survival needs as the organism.

Identifying and drawing individual cells seen through a microscope and recognizing that most cells are microscopic.

Diagramming the exchange of materials through a cell membrane.

Teacher Materials and Administration Notes: 

-spoon


-cornstarch, 1 teaspoon
-water 200 ml
-1 thin plastic Zip-loc type baggie (cheaper brands work better; also dialysis tubing is inexpensive and works well)

-2 500 ml beakers

-iodine solution   (1ml iodine, purchased at drugstore, mixed with 250ml water(solution should be a light clear yellow) provided by teacher – for each student group)

-colored pencils
*make sure solution is made just before experiment because iodine will 
 weaken/lighten*
*Have two beakers in the front of the room containing iodine solution and 
 cornstarch solution.  Students will use these to compare to their own solutions 

 during the investigation.*

Scenario:
You’re playing the whole first quarter in your basketball tournament.  When you finally get a break, you are hungry. A cell is the basic unit of life.  It has the same survival needs you do. How does the cell get the nutrients it needs to survive?  You will conduct an investigation in which you’ll create a “cell” using a plastic baggie and a cornstarch solution.  How will your cell get “nutrients” to feed itself?
Question/Task #1:
Draw and label an animal cell showing the nucleus and cell membrane.
Explain two functions of the cell membrane.
1. Depth of Knowledge:        Webb Level 1           Webb Level 2        Webb Level 3

2. Part of the Grade Expectation(s) most strongly elicited by the question. 

GE S5-6:30 bullet 2

3. Pre-requisite skills and knowledge students need to be successful:


-Identify cell parts (cell membrane and nucleus)
-Identify the functions of cell membrane

-Difference between plant and animal cells

-Multiple experiences with viewing cells under a microscope
4. Expected (correct) student response: 
The teacher should expect a simple but accurate drawing of an animal cell with the nucleus and cell membrane correctly labeled.
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The teacher should expect the student to state that the functions of a cell membrane are to let things pass in and out of the cell and to hold the cell parts.

5. Score Guide:
    Points:

Key Elements:

   
1

Drawing Labeled With Nucleus and Cell Membrane

1

Membrane Lets Things Pass In and Out of The Cell

1

Membrane Holds In Cell Parts

0

No Response OR Inaccurate Response
Question/Task #2:
Using your knowledge of the function of a cell membrane, predict what will happen to a cell if its membrane doesn’t perform its functions properly. Explain.
1. Depth of Knowledge (circle):        Webb Level 1           Webb Level 2         Webb Level 3

2. Part of the Grade Expectation(s) most strongly elicited by the question. 



GE 5-6:2 bullet 2
3. Pre-requisite skills and knowledge students need to be successful:


-Identify the functions of cell parts
4. Expected (correct) student response:

The teacher should expect the student to explain that the cell would not have a way to hold the cell parts in and that the cell would not be able to pass necessary materials in and wastes out without a cell membrane and the cell may eventually die.
5. Score Guide:
     Points:

    
Key Elements:

1 State That the Cell May Die

1 State That the Cell Would Not Be Able To Hold Parts In

1 State That the Cell Would Not Be Able to Pass Materials in and Out
0                          No Response OR Inaccurate Response

Question/Task #3
Create a model of a cell using the materials and procedure steps below.  Remember your original question:  How will your cell get “nutrients” to feed itself?
Materials
· spoon   

· cornstarch 1 teaspoon

· water 200 ml
· 1 Plastic sealable baggie

· 2 500 ml beakers

· Iodine solution

· Colored pencils

Procedure
1.  Measure 200 ml of water into one beaker
2.  Add one teaspoon of cornstarch to water and stir
3.  Pour cornstarch solution into plastic bag and seal tightly; rinse the outside of the bag with water to make sure no corn starch solution on the outside of the bag
4.  Measure 250 ml of iodine solution into a clean beaker
6.  Place sealed baggie with cornstarch solution into iodine solution

1. Depth of Knowledge:        Webb Level 1          Webb Level 2         Webb Level 3
2. Part of the Grade Expectation(s) most strongly elicited by the question. 


GE S 5-6:4
3. Pre-requisite skills and knowledge students need to be successful:


-Measure accurately 
4. Expected (correct) student response:


Correct set up of activity:  Cornstarch solution in baggie





   Iodine solution in beaker






   Baggie in beaker






   Accurate measurement of all materials

5. Score Guide:

     Points:

   
Key Elements:


1


Correct Set-Up of Activity

0


Inaccurate OR Incorrect Set-Up 
Question/Task #4

When cornstarch and iodine mix there is a blue-black color change.  Using your knowledge of the function of the cell membrane, predict what changes if any will.  State your reasons for your prediction.
Cornstarch Solution:

Iodine Solution:

1.  Depth of Knowledge:  Webb Level 1
Webb Level 2
Webb Level 3
2.  Part of the Grade Expectation(s) most strongly elicited by the question


GE S 5-6:2
3.  Pre-requisite skills and knowledge students need to be successful:  


-Function of the cell membrane

4.  Expected (correct) student response (the following are reasonable responses from the students):

I predict that 
a.  inside the baggy will become blue black because the iodine solution passed through the baggy

b.  outside the baggy will become blue black because the cornstarch solution passed through the baggy

c.  both inside and outside will become blue black because both solutions passed through the baggy

d.  there will be no change because the baggy allowed no materials to move

5.  Score Guide:


Points:

Key Elements

1      


Cornstarch and/or Iodine Will Change or Neither Will Change

1


States Reason for Prediction

0


No Response 
Question/Task #5

Place your set-up in a safe area of the room.  Check the set-up every 15 minutes over a two hour period.  Record your observations on the chart below.
Observations
	TIME
	IODINE CHANGES
	CORNSTARCH CHANGES

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


1. Depth of Knowledge :        Webb Level 1           Webb Level 2         Webb Level 3

2. Part of the Grade Expectation(s) most strongly elicited by the question. 


GE S 5-6:4
3. Pre-requisite skills and knowledge students need to be successful:

-Accurately record data 
4. Expected (correct) student response:
  Accurate recording of data in chart provided
5. Score Guide:

     Points:

    
Key Elements

1


Accurate Recording of Observations


0


Inaccurate OR Incorrect Recording
Question/Task #6

Based on your observations, draw a diagram in the box below with labels using the following vocabulary:  

-iodine solution

-beaker

-baggie

-cornstarch solution.  

Use arrows to show the movement of solution.


1. Depth of Knowledge:  
Webb Level 1
Webb Level 2
Webb Level 3

2. Part of the Grade Expectation(s) most strongly elicited by the question. 

GE S 5-6:4 bullet 2

GE S 5-6:30 bullet 3
3. Pre-requisite skills and knowledge students need to be successful:


-Drawing and labeling of diagrams


-Using arrows in diagrams to show movement of solution
4. Expected (correct) student response:

Drawing of a diagram with arrows to show movement of the iodine solution through the baggie into the cornstarch solution.
5. Score Guide:

     Points:

    
Key Elements:


1


Accurately Labeled Diagram 


1


Arrows Accurately Show Movement of Iodine Solution Into the





Baggie                

 0


No OR Inaccurate Response
Question/Task #7
How did the results of your investigation compare with your prediction?  Explain how your data did or did not support your prediction.
1. Depth of Knowledge:        Webb Level 1           Webb Level 2         Webb Level 3

2. Part of the Grade Expectation(s) most strongly elicited by the question. 


GE 5-6:7 bullet 2

3. Pre-requisite skills and knowledge students need to be successful:

-Able to make comparisons by restating prediction and using evidence to support or refute prediction
4. Expected (correct) student response:

Results did/did not support my prediction.  The iodine solution was able to pass through the baggie.
5. Score Guide:

     Points:

    
Key Elements:


1


Restate Prediction

1


Restate Evidence


1


Use Results To Support OR Refute Prediction

0


No OR Inaccurate Answer

Question/Task #8
This demonstration with iodine and corn starch solutions is a model for how a cell membrane functions.  Based on your observations of how the iodine solution passed through the baggie into the cornstarch solution, explain how the cell is able to get the materials necessary for its survival.  Use evidence from your observations to support your explanation.
1. Depth of Knowledge (circle):        Webb Level 1           Webb Level 2        Webb Level 3
2. Part of the Grade Expectation(s) most strongly elicited by the question. 


GE S 5-6:7 bullet 1, 3,6


GE S 5-6:30 
3. Pre-requisite skills and knowledge students need to be successful:


-Function of cell membrane

4. Expected (correct) student response:

The iodine solution passed through the baggie into the cornstarch solution.  A cell membrane also allows necessary materials to pass through.  
5. Score Guide:

     Points:

    
Key Elements:


1


Iodine Solution Passed Through the Baggie

1


Materials to Pass Through Membrane

0


No OR Inaccurate Response
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