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Developer: Sara Brzezinski 
Purpose: Summative Assessment
Vermont Framework Standards 
7.15 Theories, Systems & Forces :  Students demonstrate understanding of the earth and its environment, the solar system, and the universe in terms of the systems that characterize them, the forces that affect and shape them over time, and the theories that currently explain their evolution.    

2.2 Problem Solving: Students use reasoning strategies, knowledge, and common sense to solve complex problems related to all fields of knowledge.  
Vermont Grade Expectations or Local Learning Goals: 
S 3-4:47  Students demonstrate their understanding of Processes & Change over Time within Earth Systems by…Investigating local land forms and comparing them with models created in the classroom

S 3-4: 2 Students demonstrate their understanding of Predicting & Hypothesizing by indentifying simple patterns of evidence used to develop a prediction and propose an explanation

S 3-4:4 Students demonstrate their ability to Conduct Experiments by…clearly describing evidence and quantifying observations with appropriate units.
S3-4:6 Students demonstrate their ability to Analyze Data by…relating data to the original question & prediction.  

S3-4:7 Students demonstrate their ability to Explain Data by… providing a reasonable explanation that accurately reflects data.
S 3-4:8 Students demonstrate their ability to Apply Results by…connecting the investigation or model to a real world example.
Teacher Materials and Administration Notes: (to be done in pairs through question 2, then to be completed individually).  As students are recording measurements, it is suggested that teachers circulate to record, for their own use, the actual measurements. This enables the teacher to assess whether students have measured accurately.  
In order to conduct this experiment, there is a fair amount of advance preparation needed by the teacher regarding the setup of materials.  Make sure all materials are packaged together in one container for each pair of students.  Below is a table with all materials which describes preparation needed. 
	Materials Needed  (for each pair of 
   students)
	Description of Preparation Procedure

	2 bags of bare soil
	Make sure you have equal amounts of soil in each bag (suggested amount: 1/2 to 1 cup).  Use a sandy soil, which may be found by stream banks or in gardens.  Soils for both samples must be taken from the same location.     



	1 bag of grass (attached to soil)  
	Grass should be rooted in soil.  Make sure grass & previously described soil samples are taken from the same location.  Sample should be approximately 2’’ by 2’’ (must be able to fit into your plastic cup).  Place grass sample into sealable plastic bag.  


	2 graduated cylinders
	Graduated cylinders should be calibrated to 1mL and should have the same diameter.  


	4 plastic cups
	Cups should be clear and easy to poke a hole into.  Holes must be poked into cups before the experiment begins. 
 

	2 small funnels
	Funnels must be small enough to fit into graduated cylinders.

	1 clock or timer
	Students must have a timing device that is able to calculate two minutes exactly.


	Water supply
	You may want to prepare 100mL of water ahead of time for each student if water is not easily accessible.  

	Labels and writing utensil (preferably a pen)
	Labels are to help students keep track of the two samples after conducting the experiment.   


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

· Students must be familiar with using and interpreting a graduated cylinder (to the nearest mL).
· Students must have had experience “backing up” their thinking with reason (usually based on prior knowledge or personal experience). 

· Students must have had experience with the idea of a control and variables, in order to limit other factors that could unintentionally skew results.

· Students should have previous experiences with the concept of erosion.

· Students must be able to interpret a timing device in order to accurately calculate two minutes.

Scenario:

Dear Scientist, 

I need your help with a very important mission!  The CIA has asked me to bury a secret treasure chest in my backyard so that no one will be able to find it.  I need your help to figure out which is the safest place to keep this item hidden: I live in an area that gets a lot of rain.  Half of my yard is covered with grass and the other half is covered in bare soil.  Should I bury the treasure chest under the bare soil or under the soil with grass?  Where will it stay hidden longest?  Please- I must know!!     
                                     




Sincerely,












Agent Erod Ingaway
1. Question 1:  Predict where you think Agent Erod should bury the secret treasure chest…under the bare soil or under the grass? _____________________________________________________________
_____________________________________________________________
Why do you think this is the best place? Explain your thinking. 

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

S 4-4: 2 Students demonstrate their understanding of Predicting & Hypothesizing by indentifying simple patterns of evidence used to develop a prediction and propose an explanation

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

· Students must have had experience “backing up” their thinking with reason (usually based on prior knowledge or personal experience). 

· Students should have previous experiences with the concept of erosion.

4. Expected (correct) student response: Students will identify the soil with grass as the best place to bury the treasure chest.  Students will support their prediction by explaining that external factors (such as wind or water) erode soil over time, and the presence of grass will hold the soil more firmly, thereby reducing erosion.  
5. Score Guide:

    Points:

    Key Elements:

1 Student makes a prediction.
1 Students analyze how the presence of grass could influence the rate of erosion.  

Your Mission:  
Help Agent Erod figure out where he should bury the secret treasure chest through the following experiment.  Think about what we have been learning in science to help guide your thinking, as you go through the steps listed on the next page.  
The Experiment…

1.  Collect your materials and take each piece out of the container.  Check to make sure you have all the materials listed.  You should have: 

* 2 bags of bare soil

          * 1 bag of grass (right from the ground!)

* 2 graduated cylinders (calibrated to 1 mL)

* 4 plastic cups (2 with holes on the bottom) 

* 2 small funnels

* 1 clock (or timer) 

* water supply

* labels for each sample

* pen (or other writing utensil)   

2.  After you have checked all your materials, open the two bags of bare soil and pour each bag into one of the cups with a hole in the bottom.  (Pour one bag into each cup.)  Your cups should look like this: 
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     Bare soil


Bare soil
3.  Place the empty plastic bags to the side, and open your bag with grass in it.  Take the piece of grass and, with one hand, place the grass into one of the cups with soil in it.  Your cups should look like this: 
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Soil and grass
       Bare soil 

4.  Using your graduated cylinder, measure 50mL of water, then pour that water into one of your empty cups.  Repeat this step for the other empty cup.  Now you should have 4 cups that look like this: 
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Soil and grass
     Bare soil
                  Water

    Water
5. Procedure: 
· Write a “B” on one label and a “G” on the other.  (The “B” stands for bare soil, and the “G” stands for soil with grass).  
· Attach labels to the top of each graduated cylinder.    
· Set one funnel in graduated cylinder “B”.  
· Hold your cup of bare soil so that the bottom of the cup is touching your funnel.  
· Pour one of the cups of water into the soil.  
· Watch the clock (or timer), remove the cup and the funnel from the graduated cylinder after 2 minutes.  

6.  Repeat step 5 for the cup holding soil with grass. Use the unused cup of water, unused funnel, and unused graduated cylinder.  Remember to hold the cup and funnel in place for exactly two minutes.             
Question 2:

Use the picture of the two graduated cylinders below.  Record what each sample looks like after adding the water.  
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     Bare Soil: __________________              Grass & Soil: _________________
1. Depth of Knowledge:        Webb Level 1           
2. Part of the Grade Expectation(s) most strongly elicited by the question. 

S 3-4:4 Students demonstrate their ability to Conduct Experiments by…clearly describing evidence and quantifying observations with appropriate units.

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

· Students must be familiar with using and interpreting a graduated cylinder (to the nearest mL).

4. Expected (correct) student response:  Exact measurements will vary.  Teacher should go around and check to make sure student is correctly interpreting the graduated cylinder.  Most likely the amount of eroded soil from the bare soil sample should exceed that of the grass and soil sample.  All measurements should be labeled in mL, and students’ drawings should be consistent with the results described above.  
5. Score Guide:

     Points:

    Key Elements:

1 Diagram with labels and recorded measurements are accurate.

1
Student uses accurate units of measure.




Question 3:

Look at the two graduated cylinders.  What do you notice is the same about what is in them?   ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

What do you see that is different about what is in them? 

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
1. Depth of Knowledge:        Webb Level 2

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

S 3-4:4 Students demonstrate their ability to Conduct Experiments by…clearly describing evidence and quantifying observations with appropriate units.

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

· Students must be familiar with using and interpreting a graduated cylinder (to the nearest mL).

· Students must have had experience “backing up” their thinking with reason (usually based on prior knowledge or personal experience). 
4. Expected (correct) student response:

Both graduated cylinders have soil and water in them.  Both graduated cylinders hold the same amount of liquid (measure the same volume).  They have different amounts of soil and water in them.  The graduated cylinder from the bare soil sample has more soil (possibly with measurement) than the graduated cylinder with the grass and soil sample.    
5. Score Guide:
     Points:

    Key Elements: (Students can identify…)
1                    
Both graduated cylinders contain soil and water.


1                       
Graduated cylinders contain different amounts of soil and/ or 




water.  

Question 4:

4) What does the soil in the graduated cylinder represent?  Explain your thinking.   ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

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

S3-4:7 Students demonstrate their ability to Explain Data by… providing a reasonable explanation that accurately reflects data.

S 3-4:47  Students demonstrate their understanding of Processes & Change over Time within Earth Systems by…Investigating local land forms and comparing them with models created in the classroom.
3. Pre-requisite skills and knowledge students need to be successful:

· Students must have had experience “backing up” their thinking with reason (usually based on prior knowledge or personal experience). 

· Students must have previous experience with the concept of erosion.
4. Expected (correct) student response:

The soil in the graduated cylinder represents the soil that has eroded away.  The soil remaining in the cups has not eroded.    
5. Score Guide:

     Points:

    Key Elements:

1 Student correctly identifies soil in the graduated cylinder as 



soil that has eroded away by water.
Question 5: Does your data support your prediction in Question #1?  Explain your thinking.  

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
1. Depth of Knowledge:        Webb Level 2     

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

S3-4:6 Students demonstrate their ability to Analyze Data by…relating data to the original question & prediction
3. Pre-requisite skills and knowledge students need to be successful:

· Students must have had experience relating data to the original question & prediction.

4. Expected (correct) student response:
Students accurately tell whether their data supports or does not support your prediction.
5. Score Guide:

     Points:

    Key Elements:


1


Students correctly identify whether or not their data supports 




their prediction.

Question 6:

Based on the results of our experiment, where will Agent Erod Ingaway’s treasure chest stay buried longest…under the bare soil or the soil with grass? ____________________________________________________________________________________________________________________________________
Use data from your experiment to support your thinking.  Remember, the CIA is counting on you!!   ______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
1. Depth of Knowledge:        Webb Level 2     
2. Part of the Grade Expectation(s) most strongly elicited by the question. 

S3-4:7 Students demonstrate their ability to Explain Data by… providing a reasonable explanation that accurately reflects data.
3. Pre-requisite skills and knowledge students need to be successful:

· Students must have had experience using quantitative data as evidence. 

4. Expected (correct) student response:

The student will identify the grass with soil as the best place. Student will use data from the experiment to support this statement.

5. Score Guide:

     Points:

    Key Elements:

1 Student correctly identifies soil with grass as the best location.
1 Student will use data from the experiment to support this statement.
Question 7.
 How does the presence of grass prevent soil erosion?  Explain your thinking.    ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

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

S3-4:47 Students demonstrate their understanding of Processes and Change over Time within Earth Systems by…using results from the investigation to draw conclusions about how water interacts with earth materials.

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

· Students must have had experience with the effects of water on earth materials.

4. Expected (correct) student response:

Students will state that the roots of grass help to hold soil in place and slows erosion.

and/or

Students will state that when water hits grass first, it falls to the soil more gently.

5. Score Guide:

     Points:

    Key Elements:


2

Students cite a solid reason (as provided in the expected response) to 

show how grass helps to hold soil in place.
Question 8:

Your friend wants to build a house in bare soil near a stream. Thinking about your experiment, do you think this will cause any problems? If so, what suggestions would you give him to help prevent a problem? Explain your thinking.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
1. Depth of Knowledge:        Webb Level 3

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

S 3-4:8 Students demonstrate their ability to Apply Results by…connecting the investigation or model to a real world example.

S 3-4:47  Students demonstrate their understanding of Processes & Change over Time within Earth Systems by…Investigating local land forms and comparing them with models created in the classroom.
3. Pre-requisite skills and knowledge students need to be successful:

· Students need to have had experience applying learning to new situations.
4. Expected (correct) student response:

Student will state that the potential problems relate to erosion and will suggest that the friend either find a different site to build the house or take precautions by planting plants in the bare soil. 
5. Score Guide:

     Points:

    Key Elements:

1 Student identifies erosion as a problem.
1
   Student explains how the use of grass or another substance will         help prevent erosion.
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Teacher Guide
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