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Task/Assessment Name: Playground Trouble

Unit or Course: Earth’s Changing Surface

Developers: Nancy Maville and Leslie Rench

 Hartford School District

Purpose: Summative Assessment

Vermont Framework Standards:

7.15cc. Theories, Systems, and Forces Students identify, record, model, and explain the interrelated parts and connections between earth systems (e.g., crustal plates and land forms; atmosphere, water cycle, weather, and oceans);

7.1 Scientific Method Students use scientific methods to describe, investigate, explain phenomena, and raise questions in order to:

• Generate alternative explanations — hypotheses — based on observations and prior knowledge;

• Design inquiry that allows these explanations to be tested;

• Deduce the expected results;

• Gather and analyze data to compare the actual results to the expected outcomes; and

• Make and communicate conclusions, generating new questions raised by observations and readings.

Vermont Grade Expectations or Local Learning Goals: 

S5-6:47 Universe, Earth, Environment  Students demonstrate their understanding of processes and change over time within Earth systems by identifying examples of geologic changes on the Earth’s surface, where possible, in the local environment (include slow and fast changes).

S 5-6: 2 Predicting and Hypothesizing

Students demonstrate their understanding of PREDICT ING AND HYPOTHESIZING by…

 Using logical inferences derived from evidence to predict what may happen or be observed in the future.

and

 Providing an explanation (hypothesis) that is reasonable in terms of available evidence.

S5-6:5 Representing Data and Analysis

Students demonstrate their ability to REPRESENT DATA by…

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

S5-6:7 Expain Data

Students demonstrate their ability to EXPLAIN DATA by…

Explaining data using correct scientific terminology .Using experimental results to support or refute original hypothesis .

Teacher Materials and Administration Notes:
Materials:  

· 2 identical trays (we suggest using disposable aluminum baking pans; cut a v-shape notch in one end)

· Watering can

· 2 plastic dish pans

· Water

· Wooden blocks for elevating the trays at least 10 cm high

· Soil (not sand or potting soil)

· Leaves, sticks, and small rocks

· Paper paint strainers, medium mesh, for straining soil and water (these may be found in a local paint or hardware store)

· Measuring cups

· Rulers

· Metric scale

We recommend doing this assessment in an outdoor setting or cover all surfaces when doing this indoors.

Before using this task it is important students have some background knowledge about the causes of erosion and weathering as it occurs with the local landscape. They should also have an understanding that some changes in the Earth’s surface occur slowly while other changes occur more rapidly. 

Scenario:

One day at school it started to rain and it quickly turned into a torrential rainstorm. Max and Sara were sitting near the window looking out at the playground. 

Max saw a gulley forming near the base of the play structure. There were lots of rocks visible and ruts and ditches forming. 

Sara looked at the benches under the trees where the girls usually eat lunch. There were lots of twigs and leaves scattered around and not as many rocks. She saw puddles forming. 

They wonder what the playground will look like when the storm stops. They ask their teacher, “What will the playground look like after the storm ends?” 

The teacher says, “Let’s do an investigation to find out the affect of the rain water on the two ground surfaces.” Set up the same investigation that Max and Sara did. Follow the steps below.

1. Put soil in the two trays to a depth of 3 cm.

2. Spread 2 quarts of debris (leaves, sticks, and small rocks) over the top of the soil in one tray.

3. Cover work space or do this outside. Tilt both trays at the same angle by placing one end on blocks. Place the basins at the bottom of both trays as illustrated below. 


Question 1: You will be creating a model of the rainstorm on the playground, but before you do, predict what you think the trays will look like after the rainstorm by drawing a diagram. Label your diagram clearly or tell what you saw with words.  (Pay attention to things like rock size and number, width, and shape of gullies.)

	Tray 1 diagram (bare soil)


	Tray 2 diagram (with debris)

	________________________________________________________________________________________________________________________________________________

____________________________________
	________________________________________________________________________________________________________________________________________________

____________________________________




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. 


 S 5-6:2

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


Knowledge of making predictions


Knowledge of metric system (cm)



Knowledge of following procedures

4. Expected (correct) student response:

Students should draw and predict that the tray with only bare soil and no debris will have gullies and ditches because there is nothing to keep the soil from moving from one place to another. In the debris tray they should not have many gullies and ditches because the debris holds the soil in place.

5. Score Guide:

     Points:

    Key Elements:

1 
 Reasonable prediction in the form of a diagram 

1
 Explanation (in narrative form or labeling)

0 

    No response

Question 2: Now simulate the rainstorm by following these steps.

1. Using your watering can, sprinkle 1000 ml. of water onto each tray from a height of 30 cm. Make sure that the spout is aimed at the highest end of the tray.

2. Observe what is happening to both trays. Leave the catch basins in place for 2-3 minutes.

3. Next, with a partner, use the paint strainer to pour the contents of the catch basin without debris through the strainer and into a sink (or if outdoors onto the ground).

4. Once most liquid has passed through the strainer, keep the mud in the strainer and squeeze out the excess liquid.

5. Repeat these steps for the tray with debris.

6. Weigh the material left inside the strainer with a scale, including the strainer. Record your results in grams on the lines below.



______ without debris

_____ with debris

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. 


S5-6:5

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


Knowledge of using metric scales


Knowledge of following a procedure


Collecting data

4. Expected (correct) student response:


Students will record the weights with the units labeled in the blanks provided.

5. Score Guide:

     Points:

    Key Elements:

1 all weights labeled and recorded in grams

0

   no response

Question 3: In the table below, make a sketch of what the trays look like after the water is sprinkled. Label your diagram clearly or tell what you saw with words.   (Pay attention to things like rock size and number, width, and shape of gullies.)

	Tray 1 diagram (bare soil)


	Tray 2 diagram (with debris)

	________________________________________________________________________________________________________________________________________________

____________________________________
	________________________________________________________________________________________________________________________________________________

____________________________________




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. 


S 5-6:2

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


Observation skills


Knowledge of metric system (ml)



Knowledge of following procedures

4. Expected (correct) student response:

Students should draw and explain that the tray with only bare soil and no debris has gullies and ditches because there is nothing to keep the soil from moving from one place to another. In the debris tray they should show fewer gullies and ditches because the debris held the soil in place.

5. Score Guide:

     Points:

    Key Elements:

1 

     Accurate diagrams  

1 
 Explanation (in narrative form or labeling)

0 

     No response

Question 4: Create a bar graph with your data. Appropriate scale, labels, title, and units should be present.




_________________________________________

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	






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. 


S5-6:5

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


Drawing bar graph


Identifying axes accurately


Include appropriate scale, units, labels, title

4. Expected (correct) student response: 


Drawing a bar graph with appropriate scale, units, labels, title.

5. Score Guide:

    Points:

    Key Elements:

1 title present

1 accurate units of measure

1 appropriate scales

1 accurate axes labels 

1 bars accurately plotted

1 bars labeled 

Question 5:  Which tray lost more soil, due to the surface conditions, during the “rainstorm?” Explain your thinking using the data you collected.

__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

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. 


 S5-6:7

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


Interpret the data collected

4. Expected (correct) student response:

Students should notice that the tray without debris lost much more soil than that with debris.

5. Score Guide:

     Points:

    Key Elements:

1 correct observation

1 accurate explanation

0

no response or incorrect answer

Question 6:  Max and Sara noticed that erosion had occurred on the playground. What is erosion? 

_________________________________________________________________________________________________________________________________________________________________________________________________________________________________ ______________________________________________________________________________________________________________________________________________________ 

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. 

S5-6:7

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


Definition of erosion

4. Expected (correct) student response: 

Erosion occurs when things that compose the Earth, mainly soil and rocks, are picked up from their original location, carried away, and then deposited in a new location. Those three steps, pick up, carry, and deposit always result in a change on the Earth’s surface.

5. Score Guide:

    Points:

    Key Elements:

   
1

correct definition

0 

No response or incorrect answer

Question 7:  Based on your investigation, how would you answer Max and Sara’s question,    “What will the playground look like after the storm ends?” 

List 2 ways that Max and Sara know that erosion has changed their playground?

1.________________________________________________________________________________________________________________________________________________________________________________________________________________________________

  2.________________________________________________________________________________________________________________________________________________________________________________________________________________________________

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. 


S5-6:47, S5-6:7

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


Need to know physical characteristics of erosion (what it looks like)


Need to know causes and effects of soil erosion

4. Expected (correct) student response:

I know erosion has occurred because…

· Soil has washed downhill

· Gullies and ditches have been formed

· Piles of soil and or debris have been deposited in a different place

· Surfaces have been altered

· More rocks are visible

5. Score Guide:

     Points:

    Key Elements:


1 

One Key Element

1 

Second key element

0 

No answer

Question 8: Describe a situation where soil erosion has changed the appearance of the Earth’s surface. Be sure to use the word erosion in your answer. 

___________________________________________________________________________

___________________________________________________________________________

__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

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.


S5-6:47

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

Understand the affect of erosion on the Earth’s surface.

4. Expected (correct) student response: 

Students will describe a change in the Earth’s surface due to soil erosion. Their response will be based on what they have learned in this inquiry and its application to real world observations.

5. Score Guide:

    Points:

    Key Elements

1 reasonable written description

1

   using the word erosion appropriately

Teacher Guide
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