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Purpose: Summative Assessment
Vermont Framework Standards: 
7.15 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 effect and shape them over time, and the theories that currently explain their evolution. 

(e) This is evident when students: analyze and explain natural resource management (e.g., properties and uses of earth materials; rocks).
7.1 Students use scientific methods to describe, investigate, explain phenomena, and raise questions in order to:

• Deduce the expected results;

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

• Make and communicate conclusions, by observations.


This is evident when students:

b. Use reliable information obtained from scientific knowledge, observation, and exploration; 

c. Create hypotheses for problems, collect data through observation and instrumentation, and analyze data to draw conclusions; use conclusions to clarify understanding and generate new questions to be explored;

d. Use evidence to construct an explanation, including scientific principles they already know and observations they make;

e. Explain a variety of observations and phenomena using concepts that have been learned;

f. Use either deductive or inductive reasoning to explain observations and phenomena, or to predict answers to questions;

i. Work individually and in teams to collect and share information and ideas.

Vermont Grade Expectations or Local Learning Goals: 
S 1-2:2
Students demonstrate their understanding of PREDICTING AND HYPOTHESIZING by…

∙ Predicting a logical outcome to a situation, using prior knowledge, experience and/or evidence.

AND
∙ Explaining reasons for that prediction.
S1-2:4

Students demonstrate their ability to CONDUCT EXPERIMENTS

by…
∙ Referring to and following a simple plan for an investigation.
AND
∙ Recording data (in a table provided by the teacher) generated from the use of simple science equipment , as well as nonstandard and standard measurement tools.

S1-2:7

Students demonstrate their ability to EXPLAIN DATA

by…
∙ Developing a reasonable explanation based upon observations (e.g., I found out. . .).

S1-2:8

Students demonstrate their ability to APPLY RESULTS by…

∙ Relating current investigation to a similar investigation.

S3-4:46
Students demonstrate their understanding of Processes and Change over Time within Systems of the Universe by…
d. Rocks have properties of color, texture and hardness.
S3-4:7

Students demonstrate their ability to explain data by:

· Identifying differences between proposed predictions and experimental data.
Teacher Materials and Administration Notes: 
Materials:

∙ Pennies
∙ Colored napkins or plates for each rock

∙ Suggested type of rocks:

Soft: Gypsum (used to make chalk)
Soapstone/Talc (used to make baby powder)

Halite/rock salt (used for flavoring foods, and de-icing roads and sidewalks in the winter)
Medium: Bituminous coal (used to generate electricity)
Sandstone (construct walkways, in gardens, and around fireplaces)
Hard: (all are used for building materials)

Granite
Dolomite

Slate

Marble
Quartz

Administrative Note:

This performance task assessment expands on the property of texture in order to help students   understand that hardness is part of texture.

Teacher Tips:
∙ Teachers will have taught lessons prior to this task pertaining to the properties of rocks: shine (luster), color, texture and hardness.
∙ Teachers will need to pre-teach and make sure students understand how to read and record information in a chart.

∙Students will have experience with how to test for hardness using fingernails and coins.

∙ Teachers need to choose three distinctly different rocks so students can easily test the differences in hardness levels.

∙ Students will be working with a partner during parts of the performance task see notes below.

∙ Teachers will need to predetermine and label the rocks used in the performance task.

· Literature connection: as part of this unit we would recommend reading the story The Three Little Pigs. Have the students predict and explain what will happen when the wolf comes to each house.
Scenario: 
Billy was playing in the back yard with his little brother. They were playing with rocks and started making piles of rocks by size. After awhile, they started sorting the rocks by color and luster. 

Billy asked, “Are all rocks the same hardness?”

Billy and his brother picked three rocks to use to test their question.

Teacher note for Question 1:

Teacher has labeled rocks for pairs of student (depending on your classroom size). Students work in pairs and given a minute to observe their 3 rocks but work individually to make their prediction.
Question 1 
Of the three rocks, circle 
 which one you predict to be the hardest?
Rock 1




Rock 2


Rock 3


Write why you made that prediction:__________________________
________________________________________________________________________________________________________________________________________________________________________________________________________
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 1-2:2
Students demonstrate their understanding of PREDICTING AND HYPOTHESIZING by…
∙ Predicting a logical outcome to a situation, using prior knowledge, experience and/or evidence.
AND
∙ Explaining reasons for that prediction.

3. Pre-requisite skills and knowledge students need to be successful:
Practice in making and supporting predictions.
Students should be aware that different rocks have different hardness.
4. Expected (correct) student response:

The student makes a prediction and uses valid support.
5. Score Guide:
     Points:

    
Key Elements:

1


Makes a prediction and supports the prediction.
Teacher note for Question 2:
Students will use their finger nail and a penny to determine each rock’s hardness.

Give each pair of students a penny and explain that they will test each rock for hardness. They will scrape each rock using their fingernail, and then scrape each rock with their penny. Students will observe what happens to the rocks and work individually to record their findings in the charts below.
Rocks will be labeled with numbers 1, 2, 3 and placed on individual colored napkins or plates.
Question 2:
You will now test each rock’s hardness. Use the penny and your fingernail to see if you can scrape off any of the rock. Circle            yes or no under each column after testing each rock.
	Rock number
	Fingernail
	Penny

	1


	Yes
	No
	Yes
	No


	Rock number
	Fingernail
	Penny

	2


	Yes
	No
	Yes
	No


	Rock number
	Fingernail
	Penny

	3


	Yes
	No
	Yes
	No


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. 

S1-2:4

Students demonstrate their ability to CONDUCT EXPERIMENTS

by…
·  Referring to and following a simple plan for an investigation.
AND
·  Recording data (in a table provided by the teacher) generated from the use of simple science equipment , as well as nonstandard and standard measurement tools.
S3-4:46
Students demonstrate their understanding of Processes and Change over Time within Systems of the Universe by…
d. Rocks have properties of color, texture and hardness.

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

Students should have had experiences with testing hardness of rocks with fingernail and coins appropriately.

Students need to know how to fill out a chart.
4. Expected (correct) student response:

Depending on what rock you have pre-determined is the hardest, very hard, and softest, students should correctly identify rocks’ hardness.
5. Score Guide:

     Points:

    Key Elements:

1 

completed all 3 tests
1

correctly filled out chart

Question 3: Using your data, which rock is the hardest and how do you know?
I think Rock ___ is the hardest.

My evidence is   _______________________________________
__________________________________________________

__________________________________________________

__________________________________________________
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. 

S1-2:7

Students demonstrate their ability to EXPLAIN DATA

by…
· Developing a reasonable explanation based upon observations (e.g., I found out. . .).
S3-4:46
Students demonstrate their understanding of Processes and Change over Time within Systems of the Universe by…
d. Rocks have properties of color, texture and hardness.

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

Students will need to have had practice with analyzing data and being able to draw reasonable conclusions. 
4. Expected (correct) student response:

Depending on what rock you have pre-determined is the hardest, students should correctly identify it and be able to explain that it could not be scraped by their fingernail or coin or both.
5. Score Guide:

     Points:

    Key Elements:

1 

clearly supports their choice with evidence from their data 
Question 4: 
Read the prediction you wrote for question 1.

My prediction was that rock ____ was the hardest.


Did your evidence support your prediction??  Circle   
    Yes
    No


How does your prediction compare to your evidence?
_________________________________________________________

_________________________________________________________

_________________________________________________________

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

Students demonstrate their ability to explain data by:
· Identifying differences between proposed predictions and experimental data.

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

Students should have practice reflecting on their prediction and accepting or rejecting their idea.
4. Expected (correct) student response:

Student will be able to reflect on their predictions and apply what they have discovered.
5. Score Guide:

     Points:

    Key Elements:
1 Demonstrates a connection to what they discovered in the experiment to their 

prediction.
Question 5: Based on your evidence, which of the three rocks would you choose to build your house?  Why?

Rock ____ would be a better rock to build my house with because  _________________________________________________________
____________________________________________________________________________________________________
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. 

Applying Results

S1-2:8

Students demonstrate their ability to APPLY RESULTS by…

·  Relating current investigation to a similar investigation.
S3-4:46
Students demonstrate their understanding of Processes and Change over Time within Systems of the Universe by…
d. Rocks have properties of color, texture and hardness.

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

Students will have experiences applying new knowledge to a reasonable scenario that extends their thinking.
4. Expected (correct) student response:

Students will correctly choose the hardest rock and be able to relate the hardness property of rocks to their answer.
5. Score Guide:

     Points:

    Key Elements:
1 clearly provides support for the rock of their choice
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