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Task/Assessment Name: Rolling down the River – Rocks and Rolling – Like a Rolling Stone
Unit or Course: Processes and Change over Time within Earth Systems
Developers: Mike Duguay, Linda Gilbert, Leigh Hicks – Hartford School District 
Purpose: Summative Assessment
Vermont Framework Standards: 
The Universe, Earth, and the Environment 7.15 Theories, Systems, and 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. 
Vermont Grade Expectations or Local Learning Goals: 
GE 3-4:47 Students demonstrate their understanding of Processes and Change over Time within Earth Systems by investigating local land forms and comparing them with models created in the classroom.
Teacher Materials and Administration Notes: 
1. This summative inquiry assessment task is designed to be given over two days.  We suggest that you break after question 7.

2. We have set this assessment up using talc.  Use soft sedimentary rocks such as talc, sandstone, limestone, gypsum, calcite, etc.  If you choose to use a rock other than talc, test ahead of time.  You may need to adjust the amount of time that you shake the stones in water.  There is a talc mine in Ludlow, Vermont.  The company is Rio Tinto.  Sandstone can be found along Interstate 91 between Springfield and North Hampton, MA.)

3. Materials

· Rock (enough for three small samples per group)
· Water

· Graduated cylinders or beakers for measuring 100 ml. of water

· Water tight, medium sized, wide mouth, plastic jars (such as peanut butter) or 1 cup Ziplock containers with a tight lid –  1 jar per group

· Scales (preferable triple beam balance scales) that measure in tenths of grams
· Timer, stopwatch, or access to a clock with a second hand
Scenario:
The students in Mrs. Hicks’ class were studying rocks near the school.  They found rocks at the base of a cliff and rocks a short distance away, at the bottom of a stream with a sandy bottom.  The rocks had the same colors and appeared very similar.   However, the rocks’ surfaces were very different.  The rocks below the cliff were jagged, rough, sharp, and larger, but the rocks from the stream had rounded edges and were smaller.  Mike says the rocks from the stream used to be jagged and big but are rounded and smaller now because the water running over them had made them rounded and smaller.  Linda says that doesn’t seem possible.  
Who do you agree with?

Question 1:
Write a statement about who you agree with, Mike or Linda.  Explain your thinking.
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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. 

S3-4:47, bullet 2 

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

· Previous knowledge of erosion and weathering
4. Expected (correct) student response: 
Students might respond in this format:  I think _____ because ________. 

(i.e. I think Mike is right because rocks in a stream become rounded when water runs over them.)

5. Score Guide:
There is no score for this question.  The purpose of this question is to activate thinking and to engage students in the following task.
Scenario (part 2):

Mrs. Hicks’ class wants to figure out who is right, Mike or Linda.  They decide to set up model.  They shake a jar with water and rocks in it to simulate the process in the stream.
Question 2:  
Write a statement that predicts what you think will happen to the shaken rocks in the jar.  Explain your thinking.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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. 

S3-4:47, bullet 2 

S3-4:2, bullet 1

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

· Predicting or hypothesizing

· Previous knowledge of erosion and weathering

4. Expected (correct) student response: 
Students might respond in this format:  I think _____ because ________. 

(i.e. I think the rocks in the jar will become rounded and smaller because the water and the bumping of the rocks are weathering them.)

5. Score Guide:
    Points:

    Key Elements
1


Includes a prediction and explanation

Question 3: 
1. Choose three wet rocks of similar size.

2. Choose two of the three pieces of wet rock and weigh them together.
3. Set the third rock to the side until question 5. 
4. Record the start weight of the rocks in grams.     _____________________  

5. Write a description of the two rocks.

Describe the properties of the two rocks.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

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. 

S3-4:47, bullet 2 

S3-4:4, bullet 4
3. Pre-requisite skills and knowledge students need to be successful:
Writing observations

Identifying and comparing properties of rock
4. Expected (correct) student response:

Students will write descriptions of the rocks that may include weight, hardness, color, luster, surface texture, etc.
5. Score Guide:
     Points:

    Key Elements:

1 Description from step 4

Question 4:
6. Place the rocks in a jar.

7. Add 100 ml of water to the jar and put the lid on tightly.

8. Shake the jar for 2 minutes.

9. Remove rocks from the jar, weigh and record.  
10. Record the weight of the rocks in grams. __________________
11. Replace the rocks and lid, shake the jar for 2 more minutes.

12. Remove rocks from the jar, weigh and record

13. Record the weight of the rocks in grams. __________________

14. Replace the rocks and lid, shake the jar for 2 more minutes.

15. Remove rocks from the jar, weigh and record

16. Record the weight of the rocks in grams. __________________

17. Record the weights in the table.

	Rock Weights

	Start Weight
	

	Weight after 2 minutes
	

	Weight after 4 minutes
	

	Weight after 6 minutes
	


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. 

S3-4:5, bullet 2

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

· Filling in a chart using labels

4. Expected (correct) student response:

Students will have a complete data table, units will be labeled, and weight will be accurately measured showing general trend of decreasing weight.

5. Score Guide:

     Points:

    Key Elements:


1


Reasonable data has been entered including labels.
Question 5:
Write a description of the two rocks.  Compare the two rocks you shook to the third rock that you set aside.
______________________________________________________________________________________________________________________________________________________________________________________________________
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. 

S3-4:47, bullet 2 
S3-4:4, bullet 4
3. Pre-requisite skills and knowledge students need to be successful:
Writing observations

Identifying and comparing properties of rock
4. Expected (correct) student response:

Students will write descriptions of the rocks that may include weight, hardness, color, luster, surface texture, etc.
5. Score Guide:
     Points:

    Key Elements:

1 Description of rocks 
1


Description includes a comparison to third rock
Question 6:

 Use a calculator to find the change in the weight of the rock to the nearest tenth of a gram.
Weight before shaking _______
After 2 minutes _______
After 4 minutes _______
After 6 minutes _______
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. 

S3-4:5, bullet 2
3. Pre-requisite skills and knowledge students need to be successful:

· Calculating in tenths (Students may use a calculator)
· Applying units to given numbers
4. Expected (correct) student response:
Students will calculate accurately and answer the question, including correct units.
5. Score Guide:

     Points:

    Key Elements:

   
1


Answers accurate, complete, and labeled
Question 7:

Create a line graph showing the changing weight of the rock sample.  Appropriate scale, label, 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. 

S3-4:5, bullets 2 and 5
3. Pre-requisite skills and knowledge students need to be successful:

· Drawing line graphs

· Identifying axes accurately

· Include appropriate scale, units, labels, title
4. Expected (correct) student response:

Students draw a line graph with a title, correct units, labels, and scales.  Appropriately identify axes.
5. Score Guide:

     Points:

    Key Elements:

   
1


Title present


1


Accurate units of measure


1


Appropriate scales


1


Accurate axes labels 


1


Points accurately plotted


1


Line connects points on the graph
Question 8:
Look at your graph.  What patterns or trends do you notice in the data?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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. 

S3-4:6, bullet 1
3. Pre-requisite skills and knowledge students need to be successful:

· Analyzing and reasoning skills
· Interpreting data

· Experience using specific data as evidence
4. Expected (correct) student response:

Student compares what the data shows for the three time intervals.
5. Score Guide:

     Points:

    Key Elements:

   
1


Accurately describes data
Question 9:

Examine your jars carefully.  At the end of six minutes there was a change in the water and the rocks.  How does what you observe in your jar relate to what naturally happens in a stream?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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. 

S3-4:47, bullet 2
S3-4:8, bullet 3
3. Pre-requisite skills and knowledge students need to be successful:

Experience generalizing from an investigation with a model and comparing results to a real world phenomenon
4. Expected (correct) student response:

The rocks got smaller; the bits of rock broke off and were washed away down stream.  In reality this process would take a long time.  Weathered rock is carried away by water. The water was made cloudy by bits of rock that broke off of the big rock.  The rock bits move down stream eventually become sand in the ocean.
5. Score Guide:

     Points:

    Key Elements:

1 Rocks broke apart

1 This happens over a long period of time

1 The sediment was washed away

1 The sediment was suspended in water

1


The sediment becomes ocean sand
Question 10:
Reread your prediction from question 2.  Explain how your prediction was supported or not supported by your data.  Back up your response using the specific 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. 

S3-4:7, bullet 2
3. Pre-requisite skills and knowledge students need to be successful:

· Analyzing and reasoning skills
· Experience using specific data as evidence
4. Expected (correct) student response:

My thinking was supported (or not supported) because __________________.  My data supports this by _______________________.
5. Score Guide:

     Points:

    Key Elements:

1 Correctly told whether thinking was supported or not supported
1                               Support using specific data is present
Question 11:
How are the rocks in the stream affected by natural forces present in the stream, and why does this happen?  Use the words weathering and erosion in your answer to demonstrate your understanding of the processes and change over time within earth systems.

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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. 

S3-4:47, bullet 2   
S3-4:8, bullet 3
3. Pre-requisite skills and knowledge students need to be successful:

Knowledge of and definition of weathering and erosion
4. Expected (correct) student response:

The rocks were weathered by the running stream water and collisions with other rocks.  These collisions eroded the rocks and bits of rock broke off and went into the water.
5. Score Guide:

     Points:

    Key Elements:

1 Included weathering and erosion in the answer
1 Identifies running stream water as a force

1


Identifies collisions with the rocks as a force
Question 12:

In our investigation we used small jars, with 100 ml of room temperature water, 2 pieces of talc, and we shook the jar in two minute intervals.  List at least 3 variables that you could change from this investigation that would change the results of this investigation.
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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. 

S3-4:3
3. Pre-requisite skills and knowledge students need to be successful:

Understanding variables
4. Expected (correct) student response:

Students would include at least 3 variables such as (but not limited to) size of jar, temperature of water, amount of water, number of pieces of rock, type of rock, interval of time.
5. Score Guide:

     Points:

    Key Elements:

   
1


listed one variable

1


listed a second variable

1


listed a third variable
Question 13:

This investigation was about physical processes that cause weathering.  Give two examples of other natural processes that cause weathering?

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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.  

S3-4:47, bullet 2
3. Pre-requisite skills and knowledge students need to be successful:

· Previous knowledge of erosion and weathering

4.  Expected (correct) student response:
Students might list different natural processes including: organic/biological elements (plants growing in cracks, lichen growing on rocks), or chemical change elements (acid rain, oxidation).

5. Score Guide:
    Points:

    Key Elements:

1 One type of process either organic/biological, or chemical

1


Two types process organic/biological, or chemical
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