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Rock Cycle Simulation Lab
ABSTRACT:  After developing an understanding of the rock cycle and the formation of the 3 types of rocks through research, presentations and discussion, students will create/design, write and perform a simulation to demonstrate their understanding of the rock cycle and formation of sedimentary, metamorphic and igneous rocks.  

GRADE LEVEL:  This inquiry lesson is designed for 6th grade middle school students.  It could easily be adapted to other ages.

RESOURCE TYPE:  The lesson was designed to be completed in 3-4 class periods.  One class period to conduct the research with teacher provided resources, power points, and discussion, one class to complete rock cycle simulation and write up, one class period to write up their own simulation and edit, and the last class period to conduct the simulation, collect data, and complete the analysis.  The pace of the lesson depends on the class.  (I completed this in 3 class periods.)
SUBJECT:  Earth Science, rocks and rock cycle

NATIONAL SCIENCE STANDARDS:

Science as Inquiry Standards, 6.1, Levels 5-8, Abilities necessary to do scientific inquiry.

8DESS1.4 Some changes in the solid earth can be described as the "rock cycle." Old rocks at the earth’s surface weather, forming sediments that are buried, then compacted, heated, and often recrystallized into new rock. Eventually, those new rocks may be brought to the surface by the forces that drive plate motions, and the rock cycle continues.
OHIO SCIENCE STANDARDS, Content

6.ESS.2  Igneous, metamorphic, and sedimentary rocks have unique characteristics that can be used for identification and/or classification.

6.ESS.3  Igneous metamorphic and sedimentary rocks form in different ways

OHIO SCIENCE STANDARDS, Inquiry

Science Inquiry and Application

During the years of grades 5-8, all students must use the following scientific processes, with appropriate laboratory safety techniques, to construct their knowledge and understanding in all science content areas:

· Identify questions that can be answered through scientific investigations; 

• Design and conduct a scientific investigation; 

• Use appropriate mathematics, tools and techniques to gather data and information; 

• Analyze and interpret data; 

• Develop descriptions, models, explanations and predictions; 

• Think critically and logically to connect evidence and explanations; 

• Recognize and analyze alternative explanations and predictions; and 

• Communicate scientific procedures and explanations. 

LOCAL COURS OF STUDY:  My course of study is aligned with the common core.  
OBJECTIVES:
Develop background knowledge by researching and taking notes about the rock cycle and the formation of each type of rock from teacher provided materials, textbook, power points, and student and class discussions.

Complete a rock simulation and illustrate the journey of their rock. (teacher provided)  

Apply their knowledge of the scientific method in the creation of their own simulation

Complete the group designed simulation.

Collect data during the simulation.

Interpret and evaluate data to answer analysis questions.   

Demonstrate understanding of material by achieving at least 80% on post assessment.

PRE AND POST ASSESSMENT INFORMATION:  

The pre and post-test assessments will be the same.  This is something that I have practiced over the last 3 years and I have found it to be the most beneficial.  The results are clear and easy to understand for student and teacher.  We keep data folders for the students to graph data from assessments.  This makes it easy for them to see their growth.  It also stimulates conversations of setting goals to improve  understanding.
Rock Simulation Lab
Day One:

1. A pre assessment will be given to each student.  There are 2 parts.  The multiple choice questions and the ‘entrance’ ticket.

2. Students will graph data, set goals, and create a plan to help them be successful on the post assessment.

3.
Students take notes from teacher created power point presentations with guided notes which will be presented over 2 days and spaced between students completing their own research.  Laptops can be used so students can complete at own pace.  The laptops will only be available in select classes.  This is not a good option for all of my classes.  Various graphic organizers will be made available for note taking.  Or, students can create own.
4.
Complete the “The Rock Cycle” game.   Students will be completing this simulation to form  their understanding of the formation of the 3 types of rocks as they go through the simulation of the rock cycle.  
5.
After the game, students create a comic strip of the ‘rock’s journey’ through the rock cycle using the template.

6.
Students use textbook and other resources provided by the teacher to further research the 3 types of rocks and the rock cycle.

7.
 Show students the materials available for the lab.  Candies, sugar, butter, aluminum foil, hot plate, foil pan, dry cereals, and ice.  

8.
Students will be given time to brainstorm within the small groups to design their own simulation to demonstrate their understanding.  

9.
Students write a procedure to create a simulation for the formation of sediments, sedimentary rock, metamorphic and igneous rock.  

10.
Students complete their own procedures and edit as need in order to create a clear procedure for rock formation simulation.  

11.
Students complete the data table provided for each rock type.  
12.
Students complete the analysis questions (teacher designed) to demonstrate understanding.
13.  Students will complete an “exit ticket” to show understanding in their own words.  


b.  Explain the formation of the 3 types of rocks and the rock cycle underlining key vocabulary.
13.
Students will complete a cooperative learning evaluation with rubric provided. 

14.
Students self- evaluate as well with an exit ticket.

a.
What did you do well? and How can you improve?

15.
Collect student created simulations.

16.
 Each student will complete the post assessment.

17.  Student will graph data.
MATERIALS:  

1. candies

2. sugar

3. butter

4. aluminum foil

5. hot plate

6. foil pan 

7. dry cereals

8. ice

9. template for simulation procedure

10. teacher created power points and research materials

11. textbook

12. pencil

PRE AND POST-ASSESSMENT

1. True or False:  The rock cycle explains how rocks are formed.   a. true
b.  false
2.  Which of the following is one of the three main types of rocks?

a.  Basalt
b. metamorphic

c.  sand

d.  obsidian

3.  What are igneous rocks forms from?

a.  Lava
b.  magma
c.  both lava and magma
d.  neither lava or magma

4.  Compaction and cementation create ____________rock from particles of rock, soil, and/or sand.

a.  Metamorphic
b.  igneous
c.  weathering

d.  sedimentary

5.  Metamorphic rocks are formed when

a. Rock is put under great heat and pressure

b. An earthquake occurs

c. Sediments are compacted and cemented together

d. Rocks melt and then cool again
6.  What evidence can you find on a rock that it is a sedimentary rock?

a. You can see large crystals in it.
b. It has visible layers

c. It is smooth and glassy.

d. It has folds and bends.
7.  Where can igneous rocks form?

a. Above ground

b. Below ground

c. Both above and below ground

d. Neither above or below ground
8.  Where does lava cool quickly?

a. Above ground

b. Below ground

c. Lava never cools quickly

d. Lava always cools quickly
9.  True or False:  Each rock type can be turned into another rock type.  a True
b.  false
10.  What must happen for metamorphic rock to be transformed into igneous rock?

a.  The metamorphic rock needs to be broken down by weathering.

b. The metamorphic rock needs to experience great heat and pressure.

c. The metamorphic rock must melt and the magma has to cool.

d. A metamorphic rock cannot be transformed into an igneous rock.

ENTRANCE AND EXIT TICKET
FCA    Describe the rock cycle.

FCA    The formation of each type of rock.

FCA    Use key vocabulary and underline.

Optional:  Use an illustration to support your explanation.
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