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Context and Background:
Task/Assessment Name (if applicable):   Recycling in an Ecosystem
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Unit or Course:   Pond Life
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Developers:       Cathy Farman – Tinmouth Elementary School Rutland Southwest Supervisory Union 
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Purpose:     End of unit assessment administered to grade six students.  Student work will be scored and
       examined for general program development and to inform instruction.
Vermont Framework Standards:
Inquiry 7.1 bb, cc, dd
Interdependence within Ecosystems 7.13 cc 

Vermont Grade Expectations or Local Learning Goals:


GE S5-6:2
7.1 Evidence of Understanding:

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;

and

by providing an explanation (hypothesis) that is reasonable in terms of available evidence.
GE S5-6: 4
Evidence of Understanding:

Students demonstrate their ability to CONDUCT EXPERIMENTS by 

2. collecting data and records accurate and complete data from multiple trials;
GE S5-6:5
Evidence of Understanding:

Students demonstrate their ability to REPRESENT DATA by 
1. determining an appropriate representation (line graph in addition to prior examples) to represent their findings accurately.

2. selecting a scale that is appropriate for range of data to be plotted, labels units, and presents data in an objective way.

3. using correct scientific terminology to label representations.

4. including necessary keys and symbols that are clearly labeled.
GE S5-6:6
Evidence of Understanding:

Students demonstrate their ability to ANALYZE DATA by identifying relationships of variables based upon evidence.
GE S5-6:7
Evidence of Understanding:

Students demonstrate their ability to EXPLAIN DATA by 

1. considering all data when developing an explanation/conclusion

2. explaining data using correct scientific terminology.

3. using experimental results to support or refute original hypothesis.

6. preparing a conclusion statement/summary.

GE S 5-6:36 (P)
Evidence of Understanding:
Students demonstrate their understanding of Equilibrium in an Ecosystem by experimenting with a closed system, describing how an environmental change affects the system (e.g., bottle biology).

Science Concept:

a. The number of organisms an ecosystem can support depends on the kinds of organisms present and the availability of biotic and abiotic resources (i.e., quantity of light and water, range of temperatures, and soil composition).

GE S 5-6:37

Evidence of Understanding:
Students demonstrate their understanding of Recycling in an Ecosystem by identifying the recycling role of decomposers in a variety of situations.

Science Concept:

a. Decomposers, primarily bacteria and fungi, are consumers that use waste material and dead organisms for food.

Materials and Administration Notes:

Materials for the Ecosystem task are obtained from the instructional activities throughout the unit. The activities will consist of students recreating the ecosystem found in the Tinmouth Pond.  The assessment task will be using bread to simulate the dead material that would be found in the pond ecosystem.  The mold growth on the bread will simulate the decomposers in the ecosystem.  Bacteria may be collected from the classroom to create the decomposers necessary for the task.  Due to allergic reactions, the teacher should sprinkle a small amount of dust on the bread to stimulate mold growth after the children have left for the day.  The bread should either be homemade or come from a local bakery that does not use preservatives. 
It is very important that the students have access to the front label of a container of hand soap that clearly states it is antibacterial.  The list of all ingredients in the soap is not necessary and may cause confusion.
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Question/Task Development Guide:

If the assessment will begin with a scenario, introduction, graphics, or data set, include the “beginning” piece here. (Remember that good scaffolding should engage the student and give him or her access to the task without providing the information that you hope to assess)

[image: image8.wmf]Our class has been very successful creating a pond ecosystem in the classroom.  Unfortunately we now have a problem with our aquarium.  Last night when the janitor came to refill the soap dispenser he unfortunately spilled some soap into our pond.   Jill has decided to find out the effect of the soap on our ecosystem and she needs your help.  You will conduct an investigation using bread and mold growth to examine the effects of soap on decomposers.  The bread will simulate dead matter and waste material that is found in a balanced ecosystem.  The mold growth on the bread will simulate the decomposers also found in a balanced ecosystem. 
Question/Task #1:

1.  What is the purpose of the chemical in the soap? 
[image: image9.wmf]
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. 

Students demonstrate their ability to collect data.
3. Pre-requisite skills and knowledge students need to be successful:
Students are able to read.

4. Expected (correct) student response:

*The purpose of the chemical in the soap is to kill the bacteria on the skin with hand washing.
5. Score Guide:

What are the features of the soap that was introduced into the pond ecosystem?
Key Elements:

· Identify the anti-bacterial features of the hand soap. (Students are only provided with the front label of the soap container stating the brand name and the anti-bacterial features)
Points:
1 point value for key element.
Question/Task #2:  
2.  Using your knowledge of pond life, predict (formulate a hypothesis) how the added soap will affect the decomposers in our ecosystem.  Explain your reasoning.  In your explanation, be sure to include how the decomposers might change.  
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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. 

Students demonstrate their understanding of equilibrium in an ecosystem. GE S 5-6:2 (P)

3. Pre-requisite skills and knowledge students need to be successful:
Students must understand how to write a hypothesis.

4. Expected (correct) student response:.
If the antibacterial soap is put in an ecosystem then the amount of bacteria (decomposers) will decrease.  This will occur because antibackterial soap’s purpose is to kill bacteria.
5. Score Guide:

Using your knowledge of pond life, predict (formulate a hypothesis) how the added soap will affect the decomposers in our ecosystem.  Explain how the decomposers might change.
Key Elements:

· Explains the interdependent relationship in a balanced ecosystem to include:

· A hypothesis about the effect of soap on decomposers;
· An explanation of the reasoning that supports the hypothesis.

· How the decomposers might change as a result of the addition of soap.
· Makes a reasonable prediction and explains their thinking.

Points:
1 point value for each key element.

Question/Task #3:

3.  Conduct the following investigation using the materials and procedure below to test your hypothesis.
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Materials:


2 slices of bread





Knife


Spray bottle with water




Magnifying glass or hand lens


Antibacterial hand soap




2 Ziploc® bags large enough 
to hold one slice of bread


1 sheet of paper towel 


Procedure: The investigation will need to be set up in 2 stages over a period of 2 days.
Day 1:
1.  Use the spray bottle of water to spray both slices of bread just until moist.
2.  Place the bread on the paper towel and leave on the windowsill overnight.
Day 2:
1.  Again, use the spray bottle of water to spray both slices of bread just until moist.
2.  Place 1 slice of the bread into a Ziploc® bag and seal it.

3.  Use the plastic knife to spread a small amount of hand soap on the second slice of

     bread.

4.  Place the bread with the soap in the second Ziploc® bag and seal it.

5.  Once the bags are sealed – do not open them.

6.  Place the sealed Ziploc® bags in a warm dark place.
7.  The next 4 days examine the 2 slices of bread (without opening the bags) and record your observations on the chart on the next page.  Draw and label a diagram of what you observe happening to each slice of bread and estimate the percentage of mold growth on each.

Name:







Date


Record data collected on the chart below.
	Day
	Bread WITH
Soap
(draw a picture)
	Percentage of Mold Growth
	Bread WITHOUT
Soap
(draw a picture)
	Percentage of Mold Growth

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	Final Percentage of Mold Growth
	
	Final Percentage of Mold Growth
	



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. 

Students demonstrate their ability to conduct experiments  and to record data  GE S 5-6:4
3. Pre-requisite skills and knowledge students need to be successful:
Students must be able to read and follow specific instructions to complete an experiment and record data.

Students will need to calculate percentage. 
4. Expected (correct) student response:
Student draws accurate representations of their observations in the boxes provided.

Student records approximate percentage of mold growth each day.

5. Score Guide:
Conduct the following investigation using the materials and procedure below to test your hypothesis.
Key Elements:

· Conducts the experiment accurately 
· Students collect data and records accurate and complete data

Points:

1 point value for conducting the experiment correctly.

1 point value for recording accurate and complete data for consecutive days.

Question/Task #4:

4.  Create a bar graph using the data you collected from the experiment with the bread mold.  Make sure you include a title, label the axis and provide a key.
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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. 

Students demonstrate their ability to represent data. GE S 5-6:5
3. Pre-requisite skills and knowledge students need to be successful:
Students must be able to represent data in a bar graph.
Students will need to estimate percentage.
4. Expected (correct) student response:   

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


Student selects the appropriate scale to represent data.

Student provides a key, labels and title.

Student accurately transfers data from table to graph.

5. Score Guide:
Create a bar graph using the data you collected from the experiment with the bread mold.  Make sure you include a title, label both axis and provide a key.

Key Elements:

· Students collect data and records accurate and complete data

Points:

1 point value for presenting data accurately.
1 point value for selecting a scale that is appropriate for the range of data collected.
1 point value each for labeling both axes correctly. 
1 point value for providing a key and adding a title.
Question/Task #5:

5.  What do the data indicate about the effect of soap on decomposer growth?  Explain why you think these results occurred.  Use evidence to support 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 5-6:6 Bullet 1










       GE 5-6:7 last bullet
Students demonstrate their ability to analyze data citing evidence to support their explanation.
3. Pre-requisite skills and knowledge students need to be successful:
Student is familiar with reading bar graphs.
4. Expected (correct) student response:
What do the data indicate about the effect of soap on decomposer growth?  Explain why you think these results occurred.  Use evidence to support your answer.
The data (be specific) indicates that the mold that has soap on it does not continue to grow at the same rate as the mold that didn’t have soap spread on it.  

The soap slows or stops the growth of mold.
5. Score Guide:
What do the data indicate about the effect of soap on decomposer growth?  

Key Elements:

· The student can identify relationships of variables based upon evidence.
· Students cite evidence from their data to support their statement. Which data indicate that the soap affected mold growth?
Points:

1 point value for correctly identifying the relationships of variables based upon evidence. 

1 point value for citing evidence correctly to support the explanation.

Question/Task #6:

6.  How do the results of your investigation compare with your hypothesis?

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 5-6:7 bullet 2
Students demonstrate their ability to explain data.
3. Pre-requisite skills and knowledge students need to be successful:
Students need to be able to make comparisons.
4. Expected (correct) student response:
How do the results of your investigation compare with your hypothesis?
The results of the investigation support or do not support my hypothesis.  The mold was 

not able to grow when it was exposed to soap. 
5. Score Guide:


[image: image3.wmf]
How do the results of your investigation compare with your hypothesis?
Key Elements:
· The student uses the results to support or refute the original hypothesis.
Points:

1 point value for using the results to support or refute the original hypothesis.
Question/Task #7:

7.  Based on your observations of how the decomposers are affected in this investigation, explain how an antibacterial soap or detergent might affect the balance within the food web of a pond?  Be specific about the effect of the soap on the population of each:  decomposers, producers, consumers

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 5-6:8 bullet 1










      GE 5-6:36











      GE 5-6:37
Students demonstrate their understanding of recycling in an ecosystem.

3. Pre-requisite skills and knowledge students need to be successful:
Students understand food webs.

4. Expected (correct) student response:
decomposers: Decomposers are primarily bacteria and fungi.  Decomposers rely on the 

waste material and dead organisms for food.  If the decomposers are eliminated, the 

waste material and dead organisms will be allowed to accumulate and cause an imbalance in

the ecosystem.  With fewer decomposers the waste and dead organisms wouldn’t decay.
producers: There must be producers to feed the consumers and decomposers to recycle 

the waste.   When there is a change in the environment it disrupts the balance

of the ecosystem.  If there are fewer decomposers the lack of decay limits the nutrients 

available for producers and they would decrease.
consumers:  The consumers need producers to survive and if there are fewer producers, 

then the consumers have less to feed on and would also decrease.     

5. Score Guide:
Based on your observations of how the decomposers are affected in this way, how will this affect the balance of the food web in the pond?  Be specific about the effect on producers, consumers and decomposers.

Key Elements:
· A balanced ecosystem requires the living and functioning presence of Producers AND Consumers AND Decomposers

· Decomposers are bacteria and fungi that use waste material and dead organisms for food.
· If decomposers are damaged or destroyed the ecosystem becomes unbalanced.(Dead organisms would not decay.)

Points:  3 point value for key elements.
1 point value for recognizing that a balanced ecosystem requires the living and functioning presence of producers AND consumers AND decomposers.

1 point value for recognizing that decomposers are bacteria and fungi that use waste material and dead organisms for food.
1 point for recognizing that if decomposers are damaged or destroyed the ecosystem becomes unbalanced.  (Dead organisms would not decay.) 
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