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Task/Assessment Name: Jellyfish Jam

Unit or Course:  7th grade science – Unit on Cells

Developers: Rebecca Green & Lexi Rella

Purpose:  Summative assessment on cell survival and osmosis in cells for grade 7.

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: 


S 7-8: 30 (Bullet 1) Students demonstrate their understanding of structure and function-survival requirements by conducting experiments that investigate how different concentrations of materials (inside vs. outside a cell) will cause water to flow into or out of cells; AND S 7-8:30 (science concept F) Some materials can pass into and out of cells as concentrations move toward equilibrium. 

S 7-8: 41 (Bullet 1 + 2) Students demonstrate their understanding of human body systems by 1) identifying ways that the human body responds to changes to maintain equilibrium, and 2) explaining the function of the lungs in respiration. 

S 7-8: 2 (Bullet 2) Students demonstrate their understanding of predicting and hypothesizing by proposing a hypothesis based upon a scientific concept or principle, observation, or experience that identifies the relationship between variables.

S 7-8: 3 (Bullet 2) Students demonstrate their understanding of experimental design by writing a plan related to the question, hypothesis, and prediction that includes a procedure that lists significant steps that identify manipulated and responding variables.

S 7-8: 7 (bullet one) Students demonstrate their ability to explain data by using scientific concepts, models, and terminology to report results, discuss relationships, and propose new explanations. 

S 7-8: 8 (bullet three) Students demonstrate their ability to apply results by explaining relevance (e.g., So what?) to local environment (community, school, classroom).

Teacher Materials and Administration Notes                           

Materials:
For each student group:
2 pieces of plastic wrap

2 clear plastic cups

dialysis tubing

4 dialysis-tubing clamps or string or dental floss

triple-beam balance

masking tape

permanent markers

pre-made saltwater (as concentrated as possible)

access to sink and/or water

Notes:


The term osmosis is not appropriate to 7th and 8th grades.  Use diffusion of water instead.
Make sure the 2 cups are covered with plastic wrap to avoid evaporation.

Students must practice clamping or tying dialysis bags beforehand to prevent leaking.

We have written this to have the students design their own investigation to answer the question.  They will need to share the use of triple beam balances unless you have enough per student.  If you feel it necessary, you could give them this procedure:
Label one cup “Lynne” and the other cup “Jeremy”.

1. Pour saltwater three quarters of the way in Lynne’s cup.

2. Put clamp on bottom of dialysis bag.

3. Fill the bag halfway with saltwater.

4. Clamp the top of the bag.

5. Measure the mass of the bag using a triple-beam balance.

6. Record the mass of the bag into a data table.

7. Place bag into Lynne’s cup.

8. Leave cup until next class.

9. Repeat steps 2 – 9 for Jeremy’s cup but substitute freshwater for saltwater in the cup only.

10. Next class, remove the bag from Lynne’s cup and dry off external water.

11. Measure the mass of the bag using a triple-beam balance.

12. Record the mass of the bag into a data table.

13. Repeat steps 11 – 13 for the bag in Jeremy’s cup.

14. Calculate the differences in mass for Lynne’s bag from Day 1 and Day 2 and record in data table.

15. Repeat step #15 for Jeremy’s bag.

Also, students may need instruction and experiences in the fact that cells expanding or shrinking from too much or too little water is unhealthy or detrimental.

The dialysis tubing should be precut and soaked in tap water overnight for ease of handling.

Scenario:


Two friends, Lynne and Jeremy, were walking down a beach on the Atlantic Ocean together. Sometimes, on the beach, you see different seawater animals, like jellyfish, horseshoe crabs, and whales that have washed in from the ocean. As Lynne and Jeremy were walking, they saw a jellyfish that had washed onto the beach, but was still alive. While you would not be able to live only consuming saltwater, jellyfish and other marine creatures have evolved to successfully survive in seawater. The body cells of jellyfish have the same concentration of salt and water as the seawater in which they live. 

Jeremy said they should take it to his home and put it in a freshwater fish tank that he has, to help it stay alive. Lynne said she thought that wouldn’t work, and that the best thing for them to do would be to put it back into the ocean. Who is correct, Lynne or Jeremy, and why?


Question/Task #1:


Explain the process of diffusion.


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 7-8: 30 (Bullet 1) Students demonstrate their understanding of structure and function-survival requirements by conducting experiments that investigate how different concentrations of materials (inside vs. outside a cell) will cause water to flow into or out of cells. 

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


Students must understand the process of diffusion of water.

4. Expected (correct) student response: 


Diffusion is the process of a material moving from an area of high concentration to low concentration.

5. Score Guide:

    Points:

    Key Elements:

   ___1__

Identifies that diffusion is a process that involves a material moving

from one place to another

___1__
Specifies that a material moves from high concentration to low
concentration

   ___0__

Does not correctly describe diffusion in any way. 

Question/Task #2:


What would have to be true for any material to pass through a cell membrane into a cell?  Use and underline the following words in your answer:  low, concentration, and high.

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. 


GES7-8:30 (science concept F) Some materials can pass into and out of cells as concentrations move toward equilibrium. 

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


Students must understand that materials diffuse across a cell membrane moving from high to low concentrations.

4. Expected (correct) student response:


In order for any material to diffuse across the cell membrane, there has to be a high concentration of that material on one side of the cell membrane and a low concentration on the other side.

5. Score Guide:

     Points:

    Key Elements:

   ___1__

Correctly explains why materials diffuse across a

cell membrane.

   ___0__

Does not do the above.

Question/Task #3:


Using your knowledge of cells and diffusion, write a hypothesis that states whether Lynne or Jeremy is correct and explain why.  Use the following words in your hypothesis: cells, concentration, high, low, diffusion, salt, water.  Please underline these words in your answer.


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 7-8:2 (Bullet 2) Students demonstrate their understanding of predicting and hypothesizing by proposing a hypothesis based upon a scientific concept or principle, observation, or experience that identifies the relationship between variables.

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


Students must have knowledge of hypothesis formulation based on scientific concepts.  Students must understand the process of diffusion of water.

4. Expected (correct) student response:


I predict that Lynne is correct because I’ve learned that water moves from an area of high concentration to low concentration across a cell membrane.  Freshwater has a higher water concentration than the saltwater in the jellyfish’s cells, so the freshwater would move into the jellyfish’s cells. This might cause the jellyfish to explode. Putting the jellyfish back into the ocean would keep the cells the same size. 

5. Score Guide:

     Points:

    Key Elements:

   ___1__

Makes a reasonable prediction and explains thinking

   ___1__

Explanation uses concept of diffusion correctly

   ___0__

Does not make a reasonable prediction and explain thinking, and does



not discuss diffusion, or discusses it incorrectly. 
Question/Task #4:

For this task you are to design an investigation to test your hypothesis.  Do not conduct this investigation yet; you will do so in Task #5.  You will let your experiment run until next class period. At that time you will collect the results of this investigation and enter them into a data table, which you will create in Task #4.  Be aware that this table must show the changes in your data from one class period to the next.  Your investigation should use the materials listed below.  Write your procedure steps in the space below.  Please be sure to only fill the dialysis bags halfway and to only fill the cups three-quarters full.



Materials:
2 pieces of plastic wrap

2 clear plastic cups

dialysis tubing

4 dialysis-tubing clamps

dialysis bag holder or other holding device

triple-beam balance

graduated cylinders

masking tape

pre-made saltwater

access to sink and/or water

1. ______________________________________________________________

2. ______________________________________________________________

3. ______________________________________________________________

4. ______________________________________________________________

5. ______________________________________________________________

6. ______________________________________________________________

7. ______________________________________________________________

8. ______________________________________________________________

9. ______________________________________________________________

10. ______________________________________________________________


Manipulated or independent variable:


Responding or dependent variable:

The following is for the student-constructed procedure of the investigation:

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 7-8: 3 (Bullet 2) Students demonstrate their understanding of experimental design by writing a plan related to the question, hypothesis, and prediction that includes a procedure that lists significant steps that identify manipulated and responding variables.

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


Students must have ability to design investigations with manipulated and responding variables after making a prediction.


Students need to practice using dialysis tubing and tying off with dental floss or string or using dialysis clamps, so that no water will leak out.

4. Expected (correct) student response:

1.  Label one cup “Lynne” and the other cup “Jeremy”.

2. Pour saltwater three quarters of the way in Lynne’s cup.

3. Put clamp on bottom of dialysis bag.

4. Fill the bag halfway with saltwater.

5. Clamp the top of the bag.

6. Measure the mass of the bag using a triple-beam balance.

7. Record the mass of the bag into a data table.

8. Place bag into Lynne’s cup.

9. Leave cup until next class.

10. Repeat steps 2 – 9 for Jeremy’s cup but substitute freshwater for saltwater in the cup only.

11. Next class, remove the bag from Lynne’s cup and dry off external water.

12. Measure the mass of the bag using a triple-beam balance.

13. Record the mass of the bag into a data table.

14. Repeat steps 11 – 13 for the bag in Jeremy’s cup.

15. Calculate the differences in mass for Lynne’s bag from Day 1 and Day 2 and record in data table.

16. Repeat step #15 for Jeremy’s bag.

Manipulated or independent variable:  The type of water that the bag is in.


Responding or dependent variable:  The mass of the water in the bag after 24 hours of submersion in the cup.

5. Score Guide:

     Points:

    Key Elements:

   ___1__

Correct manipulated variable

   ___1__

Correct responding variable

   ___1__

Procedure lists significant steps sequentially 

   ___0__

No discussion of variables and no steps written or a procedure that

does not apply to the hypothesis.

The following is for the teacher-constructed procedure of the investigation where the students are only responsible for identifying the two variables:

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 7-8: 3 (Bullet 2) Students demonstrate their understanding of experimental design by writing a plan related to the question, hypothesis, and prediction that includes a procedure that lists significant steps that identify manipulated and responding variables.

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


Students must have ability to identify the manipulated and responding variables within an investigation.


Students need to practice using dialysis tubing and tying off with dental floss or string or using dialysis clamps, so that no water will leak out.

4. Expected (correct) student response:

Manipulated or independent variable:  The type of water that the bag is in.


Responding or dependent variable:  The mass of the water in the bag after 24 hours of submersion in the cup.

5. Score Guide:

     Points:

    Key Elements:

   ___1__

Correct manipulated variable

   ___1__

Correct responding variable

   ___0__

No discussion of variables or incorrect identifying of both variables.

Question/Task #5:


Create a data table in the box below that you will be using to record the results from your investigation.  Remember to include a column to show the differences in your data from one class period to the next.  Do not conduct the investigation, or record results in your data table at this time.  You will be doing this in Task #5.



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. 


Not a 7-8 GE

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


Students must have the ability to create a table with an appropriate title, appropriately labeled columns and rows, and correct units.

4. Expected (correct) student response:


Masses of cells before and after submersion in different environments

	Bag
	Mass before (g)
	Mass after submersion (g)
	Difference in mass (g)

	Lynne’s
	
	
	

	Jeremy’s
	
	
	


5. Local Score Guide: (Not to be included in final score)

     Points:

    Key Elements:

   __1___

Appropriate Title

   __1___

Appropriately labeled columns and rows

   __1___

Appropriate units included

   __0___

No title, labeled columns and rows, or units included, or table is




inappropriate for grade level work. 

Question/Task #6:


Perform your investigation and fill in your table.

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. 


Not a 7-8 GE. 

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


Ability to use a triple-beam balance, follow a detailed plan, and collect and record accurate data.

4. Expected (correct) student response:

Note to teacher – The data here are estimates. The important part of the data is whether or not the mass increases in Jeremy’s bag and shows no change in Lynne’s.

	 Bag
	Mass before (g)
	Mass after submersion (g)
	Difference in mass (g)

	Jeremy’s
	100 grams
	150 grams
	+ 50 grams

	Lynne’s
	100 grams
	100 grams
	0 grams


5. Local Score Guide: (Not to be included in final score)

     Points:

    Key Elements:

   ___1__

Appropriate results. 

   ___0__

Inappropriate results. 

Question/Task #7:


According to your data table, is Jeremy correct that the jellyfish will be safer in the freshwater fish tank, or is Lynne correct that the jellyfish should be in the salt water of the ocean?


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. 


GES7-8:7 (bullet one) Students demonstrate their ability to explain data by using scientific concepts, models, and terminology to report results, discuss relationships, and propose new explanations. 


GES7-8:8 (bullet three) Students demonstrate their ability to apply results by explaining relevance (e.g., So what?) to local environment (community, school, classroom). 

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


Applying experimental results and understanding of a scientific concept to a real-life situation. 

4. Expected (correct) student response:



Lynne is correct that the jellyfish would be safer in the ocean. 

5. Score Guide:

     Points:

    Key Elements:

   ___1__

Correctly identifies who is right according to their data only.

  ___0__

Identifies wrong person or doesn’t use data to reach answer.

Question/Task #8:

Was your hypothesis supported by the data?  Use evidence from your data to support your answer and identify which bag represents Jeremy’s idea and which bag represents Lynne’s idea.


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. 


GES7-8:7 (bullet one) Students demonstrate their ability to explain data by using scientific concepts, models, and terminology to report results, discuss relationships, and propose new explanations. 


GES7-8:8 (bullet three) Students demonstrate their ability to apply results by explaining relevance (e.g., So what?) to local environment (community, school, classroom). 


GE S 7-8: 30 (Bullet 1) Students demonstrate their understanding of structure and function-survival requirements by conducting experiments that investigate how different concentrations of materials (inside vs. outside a cell) will cause water to flow into or out of cells. 

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


Using experimental results to support or refute an original hypothesis.


Applying experimental results and understanding of a scientific concept to a real-life situation. 


Students must understand the process of diffusion and be able to use a scientific concept to explain data. 

4. Expected (correct) student response:



My original hypothesis that Lynne was correct and the jellyfish should be put back into the ocean is supported by my data.  Lynne’s bag represents the jellyfish in the ocean. The mass of the bag didn’t change. This is the bag that represents what should happen to the jellyfish. Jeremy’s bag represents the jellyfish in the freshwater fish tank. Its mass increased by 50 grams and the bag got a lot bigger. I think if this happened to a jellyfish’s cells, then it would be really bad for the jellyfish. 

5. Score Guide:

     Points:

    Key Elements:

   ___1__

Correctly states validity of hypothesis.

   ___1__

Correctly uses data in explanation.

   ___1__

Correctly uses data to assess the jellyfish’s

situation.
  ___0__

Answer does not include any of the above.

Question/Task #9:

Identify which cup you think represents what should happen to the jellyfish and explain why.  Also, explain why the other cup represents an environment that is unhealthy for the jellyfish.  Use and underline the following words in your answer: cells, concentration, high, low, diffusion, water.  

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. 


GES7-8:8 (bullet three) Students demonstrate their ability to apply results by explaining relevance (e.g., So what?) to local environment (community, school, classroom). 


GE S 7-8: 30 (Bullet 1) Students demonstrate their understanding of structure and function-survival requirements by conducting experiments that investigate how different concentrations of materials (inside vs. outside a cell) will cause water to flow into or out of cells. 

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


Applying experimental results and understanding of a scientific concept to a real-life situation. 


Students must understand the process of diffusion and be able to use a scientific concept to explain data. 

4. Expected (correct) student response:

 Lynne’s cup represents what should happen to the jellyfish.  The concentration of water inside the jellyfish’s cells and in the ocean is the same, so the cells will not change and the jellyfish will stay healthy. If the jellyfish was put into the freshwater tank, then the water would diffuse into the jellyfish’s cells because it would be moving from an area of high concentration to an area of lower concentration. This would cause the cells to swell, and the jellyfish would either get really sick or maybe even explode.
5. Score Guide:

     Points:

    Key Elements:

 ___1__

Correctly identifies that Lynne’s environment is what the jellyfish

needs to be in to survive.

___1__

Correctly uses the concept of diffusion to explain why Lynne’s idea is

best for the jellyfish.
___1__

Correctly explains why Jeremy’s environment would be harmful to the

jellyfish.
  ___0__

Answer does not include any of the above.
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