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I. Subject/Topic
Curriculum area:  This unit will be used to instruct students about the rock cycle.  

Grade:  4th grade unit on the Rock Cycle

Theme:  The rock cycle.

Content:  This unit describes in depth the rock cycle, formation of rocks, what rocks are, 

how they affect us, qualities of rocks, and types of jobs that require people to work with rocks in an interactive manner.
Description: Through hands on experiments, interactive activities, visual aids, and food, 

students will come to understand rocks, how rocks are formed, hoe they are used in today’s world and how people benefit from rocks.      

Students:  Students are 4th graders who are interested in experimenting and learning, but 

not necessarily wanting to sit down and be taught.  Students can be of any ethnicity of ability and still learn the general concepts being taught due to the structure of the lessons.
Time Frame:  2 Weeks

Notes on Unit:  The unit is structured in such a way that the teacher has time to pause and take advantage of teachable moments.  It is also structured so that students have room to choose their own learning, however it is in a structured environment.  
II. Rationale/Purpose:
Unit Importance:  This unit is valuable to students because it educates them on their 

surroundings and how the world in which they life operates.  It teaches them why rocks are important, how they contribute to our society.  It also teachers them methods to differentiate from different types of rocks.  It is important for students to understand not just what they are using or living around, but how it came to be and what it is so that they can appreciate it and use it to its potential.

Meeting Student Needs:  This unit meets students needs in learning through providing 

ample hands on experiences and analogies through visual aids.  It takes ideas and items they are familiar with, such as marshmallows, fudge and heat, and works them together to show a larger concept, like the rock cycle, so that students are able to make connections.   

Real World Connections:  This unit relates to students lives by helping them to 

understand things like why volcanoes erupt, how the Grand Canyon was formed, why dinosaur bones are found below the earth.  It breaks down different aspects of rocks answer questions that students are naturally curious about.  It creates a launching pad for learning in several other areas of life, but it also teaches them about the history of earth, who we are as people, and our role on earth.  

Reflection on Philosophy:  This reflects our philosophy of teaching by showing that 

students are active learners and they are naturally curious.  By presenting students with examples and experiments we guide students to draw their own conclusions.  This displays that we believe students are capable of learning and their mind should be free to rationalize and process information to make it their own.  Learning is not wrote memorization.  It also displays that we value our young students and feel that they are worth investing into and are capable of learning difficult materials.  It is reflected through the multiple ways we provide for them to learn concepts and facts.

III. Identification of Goals/Objectives:

· Broad Goals

· TLW be able to distinguish between the three different kinds of rocks realizing that each one if formed differently.

· TLW recognize that rocks are not really created or destroyed but are transformed into different kinds of rocks through the different phases of the rock cycle.

· TLW be able to identify and classify rocks and minerals according to their different properties.

· TLW be able to analyze and predict how rocks help us understand different aspects of history.

· MI Curriculum Framework

· MCF. EG. V.1.E.2 

· Recognize and describe different types of earth materials.

· MCF. EG. V.1.E.3

· Describe natural changes in the earth’s surface.

· MCF. EG. V.1.E.4

· Explain how rocks and fossils are used to understand the history of the earth.

· MCF. EG. V.1.M.2

· Explain how rocks are formed.

· Major Objectives

· TLW be able to identify different stages of the rock cycle. 

· TLW be able to distinguish between the three different kinds of rocks.

· TLW be able to identify the process that happens for each rock to be formed.

· TLW be able to analyze how rocks affect our lives.

· TLW be able to distinguish between rocks and minerals.

· TLW be able to identify and classify rocks.

· TLW be able understand and analyze how rocks connect us to history.

· TLW understand that sometimes different things are caught in the rock process and made into rock called fossils.

· TLW be able to predict and make connections between where fossils are found and their age.

· Objectives

· Lesson 1- Introduction to the rock cycle with marshmallow fudge.

· TLW analyze and compare the rock cycle to making fudge.

· TLW be able to identify different stages of the rock cycle. 

· TLW be able reconstruct the rock cycle using different clues from the experiment.

· Lesson 2- Sedimentary Rocks

· TLW name four different sedimentary rocks.

· TLW name three components that are needed to form rocks. (wind, water, and pressure)

· TLW describe in detail the steps of how sedimentary rocks are formed.

· TLW state why sedimentary rocks are different from metamorphic and igneous rocks.

· Lesson 3- Metamorphic Rocks

· TLW learn the some uses of rocks from examples in the lesson.

· TLW understand what a metamorphic rock is from the lesson.

· TLW will determine which are metamorphic rocks and which ones are non-metamorphic rocks.

· Lesson 4-Igneous Rocks

· TLW identify examples of igneous rocks
· TLW describe characteristics of igneous rocks
· TLW compare how rates of cooling affect the rocks’ formation
· TLW analyze how igneous rocks can be used in everyday life.

· Lesson 5- Igneous Rocks and Volcanoes
· TLW understand how a rock connects us to history
· TLW compare various cultural stories dealing with volcanic rocks
· TLW construct a history of their own rock, incorporating the ideas discussed in the previous lesson about rock formation
· TLW analyze why people use stories to explain their environment
· Lesson 6-Rocks and Minerals
· TLW describe properties of rocks and minerals, including texture, luster, color, cleavage, hardness, density, and crystalline structure.
· TLW determine what a rock is and what a mineral is and how they are different.
· Lesson 7-Classifying Rocks
· TLW name four different tests to use to classify rocks.

· TLW name the three types of rocks: Sedimentary rocks, igneous rocks, and metamorphic rocks.

· TLW use properties such as hardness, streak, texture, colors, and crystals to determine types of rock.

· TLW demonstrate skills of how to look up rocks in geology books and accurately classify them.

· TLW list six different ways that rocks are used in everyday life.
· Lesson8- Rocks and Fossils
· TLW be able to demonstrate and explain that fossils which are found in rocks.
· TLW analyze and define the connection between the type of rocks in which fossils are found and the age of the fossil.
· TLW provide examples of how the study of rocks and fossils have affected their lives.
IV. Unit Plan/Map

These lessons should be taught in somewhat of an order.  Like for instance, the Geology-The Rock Cycle Overview must be taught first because it provides a general overview of the whole lesson.  The next lessons that should be taught are the individual rock lessons themselves.  Really since we are teaching a cycle, the order of the individual rock lessons may be reversed or changed to fit the need of students.  We have the order of Sedimentary Rocks, Igneous Rocks, Igneous Rocks-Cultural Legends, and What are Metamorphic Rocks?  We feel that it is important for the students to get the basics about each type of rock before they are taught little details involving the different types.  Therefore, the next set of lessons we put as follows: What are Rocks and Minerals Like?, Classifying Rocks, and Friction. 


The lessons are all connected because they all include the subject of our unit, rocks.  They either teach what a certain type of rock is, the rock cycle itself, how to classify and tell them apart, or what rocks create.  The groupings of the lessons should be taught in that order because they can’t be taught until the previous grouping is taught.  For instance, we can’t teach how to classify rocks if we don’t know the different types.  It will also be harder to teach the individual rock lessons without knowing how the rocks relate to each other.  This order helps us build on top of what we already know.

Sequence of lesson plans with corresponding and relating objectives:

1. Geology-The Rock Cycle Overview

a. TLW be able to identify different stages of the rock cycle. 

2. Sedimentary Rocks

a. TLW state why sedimentary rocks are different from metamorphic and igneous rocks.

3. Igneous Rocks

a. TLW describe characteristics of igneous rocks

4. Igneous Rocks-Cultural Legends

a. TLW construct a history of their own rock, incorporating the ideas discussed in the previous lesson about rock formation
5. What are Metamorphic Rocks?

a. TLW understand what a metamorphic rock is from the lesson.

b. TLW will determine which are metamorphic rocks and which ones are non-metamorphic rocks.

6. What are Rocks and Minerals Like?

a. TLW describe properties of rocks and minerals, including texture, luster, color, cleavage, hardness, density, and crystalline structure.
b. TLW determine what a rock is and what a mineral is and how they are different

7. Classifying Rocks

a. TLW name the three types of rocks: Sedimentary rocks, igneous rocks, and metamorphic rocks.

b. TLW use properties such as hardness, streak, texture, colors, and crystals to determine types of rock.

8. Friction 
a. TLW analyze and define the connection between the type of rocks in which fossils are found and the age of the fossil.
IV. Assessment

· General Assessment

· The students will draw one of the three types of rocks and videotape their own “rock cooking show.”  They will have to show how their particular type of rock is formed and give three examples of the finished product. (50 pts for accurate description and three examples)

· The students will take some time to reflect on the rock cycle and think through how rocks are conserved through the entire process.  The materials used to build a rock aren’t created or destroyed, but are merely changed.  Afterwards, the students will write out the process and explain the transformations that occur. (5 pts for tracing the entire cycle)

· The teacher will lead the students in developing a KWL chart.  Students will keep track of their questions, and whether or not those questions are answered.  The teacher will review the charts for future lesson planning. (10 pts for completed chart)

· The students will work with their surrounding classmates in teams to play Rockin’ Jeopardy.  The students will be presented with a rock or mineral sample and, working together, have to correctly classify the sample.  Each person in the group will have to be prepared to explain why they classified the sample as such. (5 pts for active participation)

· There will be an ancient mystery that took place on the school grounds.  The students will solve the mystery using “fossil” samples and “core samples” from the school grounds.  They will create a list of pertinent questions that they think will help them solve the crime and then the students will use the rock samples to answer their questions.  Afterwards, the students will have a chance to reflect on what the samples told them, what the samples didn’t tell them, and how they think that rocks can help us understand history on a broader scale through a class discussion. (25 pts for completion of activity and participation in class discussion)

· The students will take a pretest and posttest with twenty-five multiple choice questions covering the different types of rocks, the stages of the rock cycle, classification, minerals, fossils, etc.  The pretest will be used as a measure of what needs to be covered in the unit.  Though the posttest will be graded, it will only count for a small portion of the overall unit assessment. (15 pts for completion of pretest; points earned varies on posttest)

· The teacher will circulate around the room during the various activities with a checklist for each student.  Through asking questions, the teacher will determine if students can appropriately use the various terms or concepts dealing with the rock unit as a whole.  Because the teacher will not be able to ask every student about every term, students will need to demonstrate competency with 50% of the items on the list. (10 pts)

VOLCANO TERMS CHECKLIST 
Name: __________________________________

             Igneous

             Sedimentary

             Metamorphic

             Hardness

             Streak

             Fossil

             Rock layers

             Volcanoes

             Erosion

· Individual Lesson Assessments

· Lesson 1 - During this phase we will return to our rock cycles that we created earlier and fix any mistakes that might be there.  We will also add the ingredient names that represented each kind of rock and put them where they should go into the rock cycle.  If students are having trouble remembering they can always look back that the directions to help them remember the steps in which things happened. 
· Lesson 2 - As the teacher is walking around handing out supplies for the students to make rocks, the teacher will have students write on a half piece of paper what a sedimentary rock is made up of and how it is made.

· Lesson 3 - Work with your groups to design a poster explaining the different ways that igneous rocks form.  You can present the information however you want.  You can use construction paper, markers, etc. to make your poster colorful and easy to read.  Be sure to include the following terms: igneous rock, magma, lava, intrusive, extrusive, crystal, cooling.  You are not limited to these terms.
· Lesson 4 - 
	VOLCANO LEGEND CHECKLIST 
Name: __________________________________

             Explains why volcanoes erupt

             Explains where lava comes from

             Explains what lava is

             Explains what results from lava cooling

             Explains the forming rocks and what they represent

** Each item is worth two points, for a total of ten points.  Remember, your explanation doesn’t have to make sense scientifically, but must explain the scientific process (  Have fun!




· Lesson 5 - Pass out the matching game to the students.  Have them match their answers together with a partner.  Then have them check with another group to make sure there answers are correct.  Next, go around the room and have one pair or group read and answer each question, this will allow the whole class time to check if they all agree on the answers and it gives the teacher time for feedback too.
· Lesson 6 – The students will have to fill in the chart with what are minerals and what are rocks.  They will also have to complete a worksheet called, Science Worksheet for Rocks and Minerals.  They will do this so they fully understand the properties and what exactly the rock and minerals are.  This will help the students determine how the two are different.  We will discuss this in class while we review the charts that the students filled out and while we are going over the worksheet.
· Lesson 7 – Students will be evaluated by their ability to correctly identify rocks using characteristics of the rocks.  They will complete a chart that they have used in collecting their data to hand in for assessment.

· Lesson 8 – For evaluation students will journal write.  They will pretend that they are archeologists and they have just found some very important fossils.  Each fossil that they find they will hypothesize about what kind of rock it will be found in and why.  They will also explain what these fossils tell us about life back then.   They will also think of a couple items that people might find from our time that will tell them about the way in which we live.  They will also think about why people might not be as interested in finding fossils of recent years.  Why do archeologists focus their studies on times from so long ago.  Lastly students will think of one way in which fossils that have been found have changed their lives for the good or bad.
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 EMBED Word.Document.8 \s [image: image4.emf]IGNEOUS ROCKS  –  UNIT LESSON PLAN   Rob Burggraaf   Campus Box 2198   Grade Level: 5   December 4, 2005     Subject/Topic:     Earth Science / Rocks / Igneous Rocks - Cultural Legends     Rationale/Purpose:      Many cultures use legends to explain volcanic  eruptions.        Stories serve to help us understand the world around us.      Understanding the beliefs of other cultures is vital to a global knowledge.      The inquiry process involved in writing these stories is the same process that  drives scientific exploration t oday.      SCI. V . 1 . M . 2   Explain  how rocks are formed   o   Rock cycle processes — melting and cooling  (igneous rocks); heat and  pressure (metamorphic rocks); cementing and crystallization of sediments  (sedimentary rocks). Minerals.  Heat source is interior of earth.   Ma terials — silt, clay, gravel, sand,  rock, lava, magma,  remains of living  things (bones, shells, plants).     Objectives:      TLW  understand how a rock connects us to history      TLW  compare various cultural stories dealing with volcanic rocks      TLW  construct a history of  their own rock, incorporating the ideas discussed in  the previous lesson about rock formation      TLW  analyze  why people use stories to explain their environment     Content:      A Gift from the Sea  by Kate Banks and illustrated by Georg Hallensleben   o   Volcanic activi ty and cooling   o   Earth’s periods of jungle, dinosaurs, and ice age   o   Various cultures on earth   o   Historical uses of the rock   o   Erosion of the rock   o   Connections to the greater universe      Cultural legends regarding volcanoes   ( http://volcano.und.nodak.edu/vwdocs/kids/legends.html )   o   Indonesia   (Tengger Crater  –  ogre and princess story)   o   New Zealand (Maori Legend of the volcanoes of Aotearoa)   o   Philippines (Legend of Magayon)   o   United States (Devil’s Tower, Su nset Crater, Hawaii, Cascades)   o   Mexico (Aztecs story of Popocatepetl and Ixtaccihuatl)   o   Canada (Northern Athapaskan oral traditions)   o   Papua New Guinea (Local Legends and Volcanic Reality)  



 EMBED Word.Document.8 \s [image: image5.emf]Kim Dubbink   11 - 4 - 05   EDU 450   Metamorphic Rocks   Teaching Kids Science     Topic/Subject   4 th - 5 th  grade: What are Metamorphic Rocks?     Rationale/Purpose:     The students should learn about rocks because they are in our everyday environment.  We also  need to  understa nd the uses for things that we encounter everyday.       MCF.EG.V.1.2   -  Recognize and describe different types of earth materials.      MCF .EG. V.1.5   -   Describe uses of materials taken from the earth.       Objectives:        TLW  learn  the  some uses of rocks from examples in t he lesson.      TLW   understand what a metamorphic rock is  from the lesson .      TLW will determine which are metamorphic rocks and which ones are non - metamorphic  rocks.     Content:        Metamorphic rocks  are formed under heat and pressure from another kind of rock.  The  o riginal rock doesn’t melt but:   o   The mineral grains in the original rock may flatten and line up   o   The minerals may change their identity, substances in a mineral may be  exchanged with substances in surrounding minerals   o   The minerals in the original rock may se parate into layers of different densities      Metamorphic rocks are used for:   o   Slate      Roofing shingles, stepping stones, and outdoor floors   o   Marble      Making statues, floors, countertops, monuments   o   Hard Coal (Anthracite)      Burning and providing energy  (charcoal)     Mate rials:      Types of Rocks (Slate, Marble, Coal, Granite)      Highlighters      Overhead      Projector screen      Computer projector  



 EMBED Word.Document.8 \s [image: image6.emf]Kim Dubbink   EDU 450   11 - 18 - 05   Professor Keys   Rock Unit Lesson Plan     What are Rocks and Minerals Like?     Subject/Topic:       2 nd - 5 th  Grade -  Rocks and Minerals  –  Earth Science     Rationale/Purpose:     We need to learn about the differences between rocks and minerals  because they are all  over in our creation and we should learn to love and understand what God has created for us.   We walk on them, so why not learn about them!     -   MCF. C. I.1 6. Construct charts and graphs and prepare summaries   of observations.   -   MCF. EG. V.1.2.  Recognize and describe different types of earth   materials.     Objectives:        TLW d escribe properties of rocks and minerals, including texture, luster, color, cleavage,  hardness, density, and crystalline structure.      TLW d etermine what a rock is and what a minera l  is  and how they are different.     Content:        Minerals:   o   A mineral is a solid element or compound that has specific composition and a  crystalline structure.    o   There are many different minerals in and on the earth.      Talc, calcite, quartz, fluorite, and diamond.   o   Minerals can be distinguished by such properties as hardness, texture, luster,  streak color, cleavage, density, crystalline structure, and chemical properties.      Rocks:   o   Rocks are usually composed of minerals.    o   Sediments of sand and smaller particles are grad ually buried and are cemented  together with dissolved minerals to form solid rock.   o   Rocks that are buried deep enough can be re - formed by pressure and heat.   o   Layers of rock deep within the earth may be forced upward to become land  surfaces and even mountains .   o   Rocks bear evidence of the minerals, temperatures, and forces that created them.       Materials:  



 EMBED Word.Document.8 \s [image: image7.emf]Joy Gay   October 21, 2005     Earth Science:  Classifying Rocks       Topic:    Classifying Rocks   Grade:   4 th     Allotted Time:   45 minutes   Rationale/Purpose:     This lesson is made to teach students how to identify different types of rocks  through observation, class ification, and collecting and interpreting data.     Objectives:      TLW name four different tests to use to classify rocks.      TLW name the three types of rocks: Sedimentary rocks, igneous rocks, and  metamorphic rocks.      TLW use properties such as hardness, streak, t exture, colors, and crystals to  determine types of rock.      TLW demonstrate skills of how to look up rocks in geology books and accurately  classify them.      TLW list six different ways that rocks are used in everyday life.     Standards:   MCF Science Standards   o   C.I.1 .E.2   o   C.I.1.E.5   o   R.II.1.E.1   o   PME.IV.1.E.1   o   EG. V.1.E.2.   o   EG. V.1.M.2.   o   EG.V.1.E.5     Materials:      Bricks      Jewelry      Part of a marble countertop      Gravel      Pebbles      Polished rocks      Stone coasters      Rock trays to put spoons on stove      Cooking stone      Pumice stone      Nail file      Trays      Roc k Kits (for testing hardness and hardness)  



 EMBED Word.Document.8 \s [image: image8.emf]Amanda Moore   Science Lesson #2       Subject/Topic:     Friction/Physical Science     Grades 3/4     Rationale/Purpose:     Rocks tell us many things about the world that we live in.  There are many things  that we can discover about the past through fossils that are found  in rocks.     MCF Science E G. V.1.E.4     Objectives:     TLW be able to demonstrate and explain that  fossils which are found in rocks.     TLW analyze and define the connection between the  type of rocks in which  fossils are found and the age of the fossil.     TLW prov ide  examples of how  the study of rocks and fossils have  affected   their  liv e s .     Content:         1 .   Read  Fossils Tell of Long Ago  by Aliki     2.  Students will explore “archeological digs”.     3.  Make  their own fossil.       Materials:     Buckets with dirt and fossils a nd rocks     Book  Fossils Tell of Long Ago     Paper Mache      Strategies and Activities:     Engage:   The teacher will start out the class by reading  Fossils Tell of Long Ago   by Aliki.     Explore:  Students will explore this subject of fossils by digging through their  own  archeology site.  Teacher will go around asking questions to each group.  “What can they  tell about the things found on top?  Are there differences in when they were deposited  from the things found on the bottom?  What do you notice about the material  surrounding  the fossils?  Do you think that some things are fossilized which can tell us about things  that otherwise we would know nothing about?”   These “fossil” pieces will be found in  different kinds of rocks.  Students will be asked what the rocks can  tell us about the age  of the fossil.     Explain: We will regroup again and evaluate  our thoughts and hypothesies .  Were  they realized?  Did we predict what truly happened?  Why?  Ask the  questions again as a  group and see what all students think about them t ogether as a group.  See what insights  they might come up with by themselves.    
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Subject/Topic:


Earth Science/Rocks/Igneous Rocks-Cultural Legends

Rationale/Purpose:


· Many cultures use legends to explain volcanic eruptions. 

· Stories serve to help us understand the world around us.

· Understanding the beliefs of other cultures is vital to a global knowledge.

· The inquiry process involved in writing these stories is the same process that drives scientific exploration today.


· SCI.V.1.M.2 Explain how rocks are formed

· Rock cycle processes—melting and cooling (igneous rocks); heat and pressure (metamorphic rocks); cementing and crystallization of sediments (sedimentary rocks). Minerals.  Heat source is interior of earth.  Materials—silt, clay, gravel, sand, rock, lava, magma, remains of living things (bones, shells, plants).


Objectives:


· TLW understand how a rock connects us to history

· TLW compare various cultural stories dealing with volcanic rocks

· TLW construct a history of their own rock, incorporating the ideas discussed in the previous lesson about rock formation

· TLW analyze why people use stories to explain their environment

Content:


· A Gift from the Sea by Kate Banks and illustrated by Georg Hallensleben

· Volcanic activity and cooling

· Earth’s periods of jungle, dinosaurs, and ice age

· Various cultures on earth

· Historical uses of the rock

· Erosion of the rock

· Connections to the greater universe

· Cultural legends regarding volcanoes (http://volcano.und.nodak.edu/vwdocs/kids/legends.html)

· Indonesia (Tengger Crater – ogre and princess story)

· New Zealand (Maori Legend of the volcanoes of Aotearoa)

· Philippines (Legend of Magayon)

· United States (Devil’s Tower, Sunset Crater, Hawaii, Cascades)

· Mexico (Aztecs story of Popocatepetl and Ixtaccihuatl)

· Canada (Northern Athapaskan oral traditions)

· Papua New Guinea (Local Legends and Volcanic Reality)

· Purpose of legends

· Provide sense of control over environment

· Provides an explanation for previously unexplainable events

· Gave comfort that something higher was in control

· Eliminated the sense of fear and uncertainty

Materials:


· A Gift From the Sea

· Cultural legends (various)

· Paper

· Writing utensils

· Tape recorder

· Computer

Strategies and Activities:


Engage

Read A Gift from the Sea, making a point to show students the pictures along the way.  Why do you think this story was written?  How do you think stories can help us understand science?  Do stories have to be scientifically accurate to be of any use?  How do you think ancient cultures felt about volcanoes and their eruptions?  Would stories help them to cope?

Explore

Have students break up into groups of four.  Assign each group a culture and provide the corresponding legend for them to read.  The students identify the key plot points in the story and any connections to science.  Make sure each student understands their story, as they will be doing a jigsaw activity with the information.  After each group discusses their legend, have one person from each group join one person from every other group, so there are four groups with one representative each.  Students will work in the larger groups to find similarities and differences among the cultural legends.  See if the students can identify any overarching concepts or ideas.

Explain


When ancient cultures experienced natural occurrences, they lacked the scientific knowledge to explain them.  Some things, such as volcanic eruptions, were extremely terrifying and often brought death and destruction.  A natural characteristic of human nature is the need to feel in control of a situation, to understand the reasons why something happens.  This is the need that drives the entire scientific process.

Cultures needed an explanation for the events they observed.  Without the scientific knowledge to formulate a natural explanation, they turned to the supernatural to explain the events.  Many of your stories incorporated scientific processes, such as the volcano erupting, rocks forming, etc.  Ancient cultures could observe these happenings with their senses, much like we do today.  

We talked in our last lesson about how heat melts the rock under the earth’s surface, and combined with extreme pressure forces this liquid rock up through volcanoes in violent eruptions.  We talked about how lava is liquid rock and cools outside the volcano at different rates to form igneous rocks.  We explored how cooling rates affect rock crystals and some of the different types of igneous rocks that form as a result.  Ancient cultures didn’t know all of this information, but they turned to stories about their gods or other supernatural beings as a means of explaining these events.  

The ability to rationalize the events this way enabled the cultures to feel a sense of control over their environment.  It’s important to keep in mind that though some of these stories may sound far-fetched today, they were very real to the people who believed them in earlier days.  These legends weren’t seen as legends; they were truth to these peoples.  Believing that though they couldn’t control these natural events, they were under the control of something higher was an extreme comfort to the people.  Things didn’t happen randomly or without reason, empowering people to live their daily lives without as much fear and uncertainty.

Elaborate

You are now living thousands of years ago.  You can choose where in the world you are living, but your location is somewhere near a volcano that periodically erupts.  Your people are perplexed, confused, and admittedly frightened by these events.  Knowing how legends were used to reassure people and still explain events, your job is to construct a story you will use to explain a volcanic eruption to your community.  

You will be graded on how well your story explains the process of a volcanic explosion, the ensuing flow of lava, and the cooling process as rocks form.  This will not be based on how scientifically accurate your explanation is, but rather on how well it explains the various events in the process.  A checklist will be used to evaluate your story.  At a later date, we will read our stories to the class and have a legend festival.

Plans for Individual Differences:


· Students who struggle with writing their ideas on paper can record their stories on a tape recorder, and then work on typing a part of their recording.

· Some students will struggle to construct an idea for their legend.  As a result, have several additional stories from various cultures for students to peruse and use for brainstorming.

Evaluation:

		VOLCANO LEGEND CHECKLIST 
Name: __________________________________


             Explains why volcanoes erupt


             Explains where lava comes from


             Explains what lava is


             Explains what results from lava cooling


             Explains the forming rocks and what they represent


** Each item is worth two points, for a total of ten points.  Remember, your explanation doesn’t have to make sense scientifically, but must explain the scientific process (  Have fun!
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Earth Science:  Rock Cycle


Topic:   Sedimentary Rocks

Grade:  4th 

Allotted Time:  45 minutes

Rationale/Purpose:  

This lesson is made to teach students how sedimentary rocks are formed, what they are made of, and how to identify different types of sedimentary rocks. 

Objectives:


· TLW name four different sedimentary rocks.


· TLW name three components that are needed to form rocks. (wind, water, pressure) 

· TLW describe in detail the steps of how sedimentary rocks are formed.

· TLW state why sedimentary rocks are different from metamorphic and igneous rocks.

Standards:

       MCF Science Standards


· EG. V.1.E.2.


· EG. V.1.E.3.


· EG. V.1.M.2.


· EG. V.1.E.4. 

Materials:


· Sedimentary Rocks  (Examples and/or pictures)


· Halite


· Conglomerate


· Red Sandstone


· Gray Sandstone


· Limestone


· Chert


· Butter

· Gram Cracker Crumbs


· Fruit


· Plastic cups


· Spoons

· Plaster of paris


· Rocks


· Plastic bags


· Sand 


· Pebbles


· 4 large plastic containers.


· Mixing spaces

Strategies and Activities: Strategies and Activities:

1. Engage

Classroom Set-up

Large trays will be at each table with supplies on it.  The trays will be covered so that students can not see the inside contents.  Inside the tray, they will be labeled Rocks, pebbles, sand, other, however they will really be different kinds of food.  The following are the materials:


 
Rocks = Graham cracker crumb/butter balls, 


Pebbles= fruit, 


Sand= graham cracker crumbs, and 


Other = whip cream.


Directions  


The teacher will begin class by walking around and handing out “top secret” folders to each group.  She will say “Today we will be pretending that we are all detectives.  The mystery that we are trying to solve is what all of these different things have in common. On the chart in the folder, make observations and record thoughts as to how they are related in your group.”

2. Explore


Students will be allowed to take the lid off of the tray cover.  They will then follow directions:


Students are to sort the items by what they think would sink first.  They will be looking at the labels for the reaction of what the item would do and not the food itself.  They would then place them in the cup and use pressure to see what happens.  Students will then record their observations.


3. Explain


· Sedimentary rocks are made of small pieces of shells, sand, other rocks, and other materials.  The small pieces are called sediments.  It is how this rock gets its name.  They are formed by being carried into lakes and oceans by river and streams and then are pressed and cemented tightly together after they sink to the bottom.  It takes many years to form.


· Sedimentary rocks are made in a process.  The process can be broken down into four different parts

· Weathering/Erosion


· Is the process of either wind/water source/etc. breaking pieces away into smaller parts


· Transportation


· Carried away by wind, water, and gravity.  They are moved from place to place.  The more a rock is transported, the more it is eroded. 


· Deposition


· Until a piece stops moving and is gathered with other, it is not finished.  


· Cementation/Lithification


· Higher pressures and temperatures affect the cementation process.


For further details, see highlighted worksheet.

http://education.usgs.gov/schoolyard/RockSedimentary.html

4. Elaborate

Students will then make conglomerate rocks out of plaster of paris.  They will mix rocks, pebbles, sand, and other materials onto a paper plate.  They will then be given some plaster in paris to cement their rock together.  They will need to place their materials in the center of the paper plate and then squeeze the materials together until they harden so that it will be a compacted rock.

5. Evaluate


  As the teacher is walking around handing out supplies for the students to make rocks, the teacher will have students write on a half piece of paper what a sedimentary rock is made up of and how it is made.

Plans for Individual Differences:



Students who have a difficult time with fine-motor skills will be able to create a rock with a partner.  Also, they will be working in groups so they are able to ask questions.  An assistant will be available in the classroom to help any students who are struggling.

Evaluation:



Student’s assessment will be based upon their ability to describe how sedimentary rocks are formed, three components needed to form rocks, and three different types of sedimentary rocks on a small informal 3 question quiz.  The teacher will also walk around with a checklist to assess students while are making their rocks by asking “How are Sedimentary rocks different from other types of rocks?”
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Dr. Keys


Subject/Topic: Geology-The Rock Cycle Overview


Rationale/Purpose: Rocks play a big part in our lives.  Many things are made out of 


rock and we use rocks in many different ways everyday.  Know where rocks 


come from and how they are formed is very important to understanding how we 


can use them and where to find the kinds of rocks that we want to use.  


MCF Science EG.V.1.M.2

Objectives:


1. TLW analyze and compare the rock cycle to making fudge.

2. TLW be able to identify different stages of the rock cycle. 

3. TLW be able reconstruct the rock cycle using different clues from the experiment.

Content:



Introduction to lesson and experiment.  



Group work on trying to create a rock cycle based on prior knowledge.



Experiment on making marshmallow fudge



Regroup and discussion of experiment.



Redoing of the rock cycle adding the ingredients from the experiment to parallel the different aspects of the rock cycle that they represent.


Materials:



Marshmallows



Chocolate Chips



Evaporated Milk



Sugar



Vanilla



Utensils for experiment



Poster board



Rock cycle clues



Sticky tac


Strategies and Activities:



Engage: 

Explore: Students will be grouped into groups of 3 and each will be given a piece 


of poster board and some cut-outs of concepts that they will have to try and piece together to form the rock cycle.  The teacher will go around and ask questions regarding what kinds of things they are putting on their boards.  

Explain: After they have created their own cycle we will regroup and discuss certain terms that apply with the rock cycle.  The will not change their cycles to be correct because they are going to have a chance to do that later and I want them to have the chance to do the hand on experiment using the different titles to really get a better sense of the rock cycle.

Elaborate: During this part I am going to give each member of the group a name like Erosion, Igneous or Time.  Each group will get a set of instruction depicting what each member of the group will have as his or her job.  Make the fudge.



EROSION(): Cut up the marshmallows into 4th’s. 


WEATHERING: Pour the sugar and milk into the bowl.


TIME: Put bowl in microwave and heat for 45 seconds.


HEAT: After timer goes off remove bowl and stir.


TIME: Put bowl back into microwave and heat for another 45 seconds.


HEAT: After timer goes off remove bowl and stir again.


TIME: Put bowl back into microwave and heat for another 45 seconds.


HEAT: After timer goes off remove bowl and stir again.


IGNEOUS: Add the marshmallows.


SEDIMENTARY:  Add the chocolate chips.


PRESS
URE: Stir the chocolate chips and marshmallows make sure all the marshmallows are stirred in.
METAMORPHIC: Scrape the “lava” into the pan.



Evaluate: During this phase we will return to our rock cycles that we created earlier and fix any mistakes that might be there.  We will also add the ingredient names that represented each kind of rock and put them where they should go into the rock cycle.  If students are having trouble remembering they can always look back that the directions to help them remember the steps in which things happened. 

Plans for Individual Difference:


Evaluation:
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Subject/Topic:


Earth Science/Rocks/Igneous Rocks

Rationale/Purpose:


· We encounter rocks in a variety of settings through everyday life

· Igneous rocks are a vital part of the rock cycle

· Understanding a more tangible cycle allows for future learning of molecular-level cycles


· SCI.V.1.M.2 Explain how rocks are formed

· Rock cycle processes—melting and cooling (igneous rocks); heat and pressure (metamorphic rocks); cementing and crystallization of sediments (sedimentary rocks). Minerals.  Heat source is interior of earth.  Materials—silt, clay, gravel, sand, rock, lava, magma, remains of living things (bones, shells, plants).


Objectives:


· TLW identify examples of igneous rocks

· TLW describe characteristics of igneous rocks

· TLW compare how rates of cooling affect the rocks’ formation

· TLW analyze how igneous rocks can be used in everyday life

Content:


· Formation

· Molten material (magma) cools and solidifies

· Many different minerals could form – depend on conditions

· Types

· Granite

· Basalt

· Pumice

· Classification

· Classified according to depth at which they form in crust

· Formed beneath surface

· Intrusive

· Magma intrudes into neighboring rock

· Larger crystals – cools slowly – insulated by other rocks

· Formed at surface

· Extrusive

· Magma has erupted from volcano

· Small crystals – cools quickly – sometimes no crystals form (obsidian)

· Uses

· Building stone, facing stone, decorative materials

· Source of rare minerals

· Source of geothermal energy

Materials:


· Pumice

· Tub of water

· Magnifying glasses

· Volcano model

· Pancake batter

· Electric griddles

· Spatulas

· Water

· Posterboard


· Markers

· Construction paper

· Granite

· Basalt


Strategies and Activities:


Engage

Who can tell me some characteristics of rocks?  Do rocks sink or float?  Why?   What do you think will happen if I throw this rock in the tub of water?  Throw the pumice into the water.  What happened?

Explore

Have students break up into groups.  Each group has a piece of pumice and some magnifying glasses.  Have the students take turns examining the rock and record their observations.  The students will hypothesize why the rock formed the way that it did.  

Explain


When heat from the earth’s core melts rock, it turns into a liquid soup called magma.  If the pressure from the heat, magma, and gasses isn’t great, the rock will cool beneath the earth’s surface.  

The rock begins to cool and harden.  If the rocks cool below the surface, scientists call them intrusive rocks because they intrude on surrounding rock layers.  If the rock cools here, the surrounding rocks insulate the magma and the crystals form slowly.  An example of this type of rock is granite.

If the pressure gets too great, however, what do you think happens?  The pressure has to find somewhere to release and hot, molten lava shoots out of volcanoes.  Use the volcano to demonstrate how the lava shoots out and flows down.  Make note that this isn’t some strange liquid that contains rock, but that it is essentially melted rock.  


When this rock reaches the surface of the earth, what do you think happens?  The rock cools quickly away from the heat source.  Because the crystals don’t have much time to form, they are small in appearance.  Basalt is an example of this type of rock.

We use igneous rocks in a variety of ways.  Think of some ways you’ve seen granite used.  What are they?  Does anybody know what they use pumice for?  Igneous rocks are also a source of some rare minerals.  

Igneous rocks play an important role in the rock cycle.  Metamorphic rock faces intense heat and pressure as it melts into the magma necessary for forming igneous rocks.  Igneous rocks, in turn, erode away to form the basis for sedimentary rocks.


Elaborate

Have students gather back into their groups for a cooking experiment to demonstrate how cooling rate affects crystal size.  Explain how the cooking process will model the different textures found in igneous rocks, reminding the students that though we are heating the batter, for rocks the process comes with cooling.  Place a small amount of the batter on a griddle turned to low.  Allow the batter to cook slowly, having students observe and record what they notice about the gas holes.  After they have been cooked, place them on a plate and set them aside.

Now turn the griddle on high.  Have the students make another pancake, but this time cook the pancake quickly.  Again, have the students observe and record what they noticed about the gas holes.  After these pancakes have been cooked, have them set them aside.


What did you observe about the gas holes in the first pancake?  The second?  Which do you think represented the extrusive rock?  The intrusive?  Why?


Plans for Individual Differences:


· Students who don’t seem to understand the difference between extrusive and intrusive rocks can see the physical examples provided

· For students who are acting up, they can come up to the demonstration table and I can use the griddle while the students observe.  This prevents the risk of them goofing around some more and hurting themselves.

Evaluation:


Work with your groups to design a poster explaining the different ways that igneous rocks form.  You can present the information however you want.  You can use construction paper, markers, etc. to make your poster colorful and easy to read.  Be sure to include the following terms: igneous rock, magma, lava, intrusive, extrusive, crystal, cooling.  You are not limited to these terms.
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Professor Keys


Rock Unit Lesson Plan


What are Rocks and Minerals Like?


Subject/Topic:



2nd-5th Grade- Rocks and Minerals – Earth Science


Rationale/Purpose:



We need to learn about the differences between rocks and minerals because they are all over in our creation and we should learn to love and understand what God has created for us.  We walk on them, so why not learn about them!


· MCF.C.I.1 6. Construct charts and graphs and prepare summaries of observations.

· MCF.EG.V.1.2. Recognize and describe different types of earth materials.

Objectives:


· TLW describe properties of rocks and minerals, including texture, luster, color, cleavage, hardness, density, and crystalline structure.

· TLW determine what a rock is and what a mineral is and how they are different.

Content:


· Minerals:


· A mineral is a solid element or compound that has specific composition and a crystalline structure. 


· There are many different minerals in and on the earth.


· Talc, calcite, quartz, fluorite, and diamond.


· Minerals can be distinguished by such properties as hardness, texture, luster, streak color, cleavage, density, crystalline structure, and chemical properties.


· Rocks:


· Rocks are usually composed of minerals. 


· Sediments of sand and smaller particles are gradually buried and are cemented together with dissolved minerals to form solid rock.


· Rocks that are buried deep enough can be re-formed by pressure and heat.


· Layers of rock deep within the earth may be forced upward to become land surfaces and even mountains.


· Rocks bear evidence of the minerals, temperatures, and forces that created them.  

Materials:


· Kits of rock samples, including such rocks as basalt, granite, limestone, marble, pumice, sandstone, shale, and slate


· Kits of mineral samples, including such minerals as feldspar, calcite, fluorite, gypsum, graphite, hematite, hornblende, magnetite, mica, and quartz


· Streak plates


· Nails


· Pennies

· Science Worksheet for Rocks and Minerals

(Kits of rocks and minerals can be obtained from scientific supply houses such as Delta Education www.delta-education.com or Carolina Biological www.carolina.com)

Strategies and Activities:


Engage



Where do you find different kinds of rocks? (At home, at school, at stores, at restaurants, while traveling.)  How are the different rocks alike?  How are they different?  Where do you think the rocks originally came from?

Explore



Initially refer to both rocks and minerals as “rocks.”  Provide each small group with a mixture of samples of several different rocks.  For example, select large and small samples of calcite, quartz, feldspar, talc, granite, sandstone, and magnetite.  Let each student in the cooperative groups examine each rock.  Next, ask the groups to compare and contrast the rocks and discuss.  Students will often describe rocks in imaginative detail: “This rock weighs three and a half crayons.  This rock is shiny and has little ripples.  This one is shaped like a loaf of bread and you can stand it on its end.”



Next, select four rocks that are similar in color, such as four black rocks.  Place the rocks on a tray so that each student in the group can observe them.  Tell each student to write down descriptions of the four rocks, without letting the other students in the group know which rocks they are describing.  Ask them to take turns reading their description of one rock, while the other students try to determine which rock is being described.


Explain



What were some of the property words you used to describe the rocks? (Color, shape, size, texture, shininess, weight)  Next, explain that rocks and minerals are different kinds of objects.  A mineral has a specific composition and a crystal structure.  Rocks are made up of minerals.

Elaborate



Minerals can be distinguished by such properties as hardness, texture, luster, streak color, cleavage, density, crystalline structure, and chemical properties.  Rocks bear evidence of the minerals, temperatures, and forces that created them.  Since the rocks are made up of minerals, the rocks also have some of these properties that are in the minerals. The rocks and minerals are different because of how they are made and the properties they have!

Evaluate



The students will have to fill in the chart with what are minerals and what are rocks.  They will also have to complete a worksheet called, Science Worksheet for Rocks and Minerals.  They will do this so they fully understand the properties and what exactly the rock and minerals are.  This will help the students determine how the two are different.  We will discuss this in class while we review the charts that the students filled out and while we are going over the worksheet.

Plans for Individual Differences:


· Have a pre-made chart for the student to classify what properties their rocks have.

· If students are very mobile, bring the rocks and activities to them.

· One of the other teachers could be sitting next to the student who are struggling and help them through the lesson.

Evaluation:


· We will be able to see if the students have learned the objectives by the information they have filled out on their charts.

· Students will be evaluated on the activities done in class by teacher observation and student questions and responses.

Source:


Carin, A.A. & Bass, J.E. (2004) Teaching Science as Inquiry. 10th ed. New Jersey: Prentice-Hall.

Assessment- Science Worksheet for Rocks and Minerals


1. How do you think people can tell minerals apart?


2. What are some good characteristics to help classify minerals?


3. Are rocks all alike?  Are they different?  If so, how?


4. What are some good characteristics to help classify rocks?


5. A _________ is any naturally formed solid in the crust made up of one or more kinds of ____________.


6. A solid material of Earth’s crust with a definite composition is a ______________.
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Metamorphic Rocks


Teaching Kids Science


Topic/Subject


4th-5th grade: What are Metamorphic Rocks?


Rationale/Purpose:


The students should learn about rocks because they are in our everyday environment.  We also need to understand the uses for things that we encounter everyday. 

· MCF.EG.V.1.2 - Recognize and describe different types of earth materials.


· MCF.EG.V.1.5 - Describe uses of materials taken from the earth.


Objectives:


· TLW learn the some uses of rocks from examples in the lesson.

· TLW understand what a metamorphic rock is from the lesson.


· TLW will determine which are metamorphic rocks and which ones are non-metamorphic rocks.


Content:


· Metamorphic rocks are formed under heat and pressure from another kind of rock.  The original rock doesn’t melt but:

· The mineral grains in the original rock may flatten and line up

· The minerals may change their identity, substances in a mineral may be exchanged with substances in surrounding minerals

· The minerals in the original rock may separate into layers of different densities

· Metamorphic rocks are used for:

· Slate

· Roofing shingles, stepping stones, and outdoor floors

· Marble

· Making statues, floors, countertops, monuments

· Hard Coal (Anthracite)

· Burning and providing energy (charcoal)

Materials:


· Types of Rocks (Slate, Marble, Coal, Granite)

· Highlighters

· Overhead

· Projector screen

· Computer projector

· Matching Game

· Roofing shingles

· Statues

· Charcoal

Strategies and Activities


Engage:


Show students a piece of marble.  Explain to the students that the marble is a metamorphic rock.  To form this metamorphic rock, a piece of limestone was heated and pressured to change it into marble.  We use marble all the time in a variety of ways.  Can someone give an example of what marble is used for? The students will respond and will be called on if their hands are raised.

Did you know that both igneous and sedimentary rock can change into metamorphic rocks?  The change is done by extreme heat and pressure underground.  To prove this, a man named Sir James Hall sealed powdered limestone in a gun barrel and heated it.  After the limestone was heated in the gun barrel, it became marble.  

Explore:


Hand out the excerpt from the text book that is called What Are Metamorphic Rocks?  (This is at the bottom of the lesson)  Read this over with the students.  Have a copy of the handout on an overhead so you can highlight key points as you read with the students.  Give the students highlighters so they can too highlight key points of the reading.

After the reading, show the students an example of these processes.  Go to the website http://www.fi.edu/fellows/fellow1/oct98/create/metamorph.htm and show the students the rock cycle and how rocks are formed on a projector screen.  Explain the process once again as the prompts pop up on the screen.

Explain:


What really stuck out to you in the passage and from the picture on the screen?  Is there anything that you learned from it that you didn’t know before?  Allow time for the students to respond to these prompts.  Call on students to share with the rest of the class that are raising their hands.

Those were all very good thoughts, now I am going to share some more information about metamorphic rocks.  The passage talked about how the rocks didn’t melt and they changed properties because they were heated and pressure occurred which formed the different rocks.  We already know that one of the changed rocks can be limestone; it is heated and made into marble.  It is also true that sandstone is heated into quartzite (which is formed of many crystals), soft coal forms hard coal which is called anthracite, and shale is heated into slate.  These may be some big words but it is important to realize that rocks can be made into different types of rocks and that these rocks are used for different things. 


Marble can be used for statues, monuments, countertops, and floors.  Slate can be used to make roofing shingles, stepping stones, and outdoor floors. Hard coal is used instead of soft coal because it is burns cleaner and longer than soft coal to provide a slower source of energy. Some of us use charcoal in our grills that we cook our food on.  Charcoal provides the heat and energy to cook our food.

Elaborate:


Give the students a type of rock.  Have them make a hypothesis whether the rock is metamorphic or if it is still sedimentary or igneous.  Give the students a chart to classify the rocks with under the titles Metamorphic Rocks and Non-metamorphic Rocks. 

Once they have grouped their rocks together ask them why did you put the rocks into the categories that you did. Next, explain that the types of rocks all have different properties and we can use the properties to help determine where the rocks go. Some of those properties include size, shine, and color. Slate has minerals that are tightly packed together so liquid like water can’t leak through; because of this, we use slate in roofing shingles.  Marble is shiny and that is why it is used for counters and statues.  The properties that the metamorphic rocks have are very useful.

Evaluate:


Pass out the matching game to the students.  Have them match their answers together with a partner.  Then have them check with another group to make sure there answers are correct.  Next, go around the room and have one pair or group read and answer each question, this will allow the whole class time to check if they all agree on the answers and it gives the teacher time for feedback too.

Plans for Individual Differences:

· Have the students work in pairs so that when it gets to the part where the whole class has to share, there are several people in the group who can do it so one individual doesn’t feel pressured to do so, especially if they aren’t a good reader.

· Those who can’t see very well, have them sit in the front row for when especially using the projector.


· One of the other teachers could be sitting next to the student who are struggling and help them through the lesson.

Evaluation:


· Students will be evaluated by the teacher walking around the room making and making observations.

· We will be able to see if the students have learned the objectives by the charts, matching game, and the answers given in class by the students.

What Are Metamorphic Rocks?



Deep below Earth’s surface, rocks can undergo great change.  They are heated by the high temperatures at great depths. They are under pressure from rocks lying above. 


Great heat and pressure can change one rock into another rock.  A rock formed under heat and pressure from another kind of rock is called a metamorphic rock.  In the process the original rock does not melt under heat and pressure. If it did, it would become an igneous rock.  Instead the original rock remains solid, but


· The mineral grains in the original rock may flatten and line up


· The minerals may change their identity; substances in a mineral may be exchanged with substances in surrounding minerals.

· The minerals in the original rock may separate into layers of different densities


In each case the result is a rock different from the original.


*This passage was taken from McGraw-Hill Science, Grade 5, Teacher’s Edition. New York: Macmillian/McGraw-Hill.  (Earth Science, Unit C, page C46-47.)


GAME FOR REVIEWING

Pg. 147-8 in Reading and Science Resources


What rocks are formed when melted rock materials cools and hardens?


Igneous Rocks


What rocks are formed by small bits of matter that are joined together?


Sedimentary Rocks


What rocks contain the remains or imprints of living things of the past or fossils?


Sedimentary Rocks


What type of rock is heated to high temperatures at great depth so that the minerals change in some way?


Metamorphic Rocks


What is the never-ending series of processes by which rocks change from one form to another?


Rock Cycle


Metamorphic Rocks


Non-Metamorphic Rocks
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October 21, 2005


Earth Science:  Classifying Rocks  


Topic:   Classifying Rocks

Grade:  4th 

Allotted Time:  45 minutes

Rationale/Purpose:  

This lesson is made to teach students how to identify different types of rocks through observation, classification, and collecting and interpreting data.


Objectives:


· TLW name four different tests to use to classify rocks.


· TLW name the three types of rocks: Sedimentary rocks, igneous rocks, and metamorphic rocks.


· TLW use properties such as hardness, streak, texture, colors, and crystals to determine types of rock.


· TLW demonstrate skills of how to look up rocks in geology books and accurately classify them.


· TLW list six different ways that rocks are used in everyday life.

Standards:


MCF Science Standards


· C.I.1.E.2


· C.I.1.E.5


· R.II.1.E.1


· PME.IV.1.E.1


· EG. V.1.E.2.


· EG. V.1.M.2.


· EG.V.1.E.5


Materials:


· Bricks


· Jewelry


· Part of a marble countertop


· Gravel


· Pebbles


· Polished rocks


· Stone coasters


· Rock trays to put spoons on stove


· Cooking stone


· Pumice stone


· Nail file


· Trays


· Rock Kits (for testing hardness and hardness)


· Pennies


· Streak plate


· Glass


· Steel nail


· Rock books for classification

Strategies and Activities: Strategies and Activities:

1. Engage


A variety of different types and forms of rocks will be placed on the center of students’ tables in trays.  “Look in the trays.  What do you notice about these different items?  The teacher will take different comments from the students and write them on the board.  “What if I told you that they all fit in the same category?  They are all rocks.  There are several different types of rocks and they can be used for different things.  We are going to take a while to try to classify and sort them into categories.”


2. Explore


Students will be given time to find different organization systems for the types of rocks that are in their trays.  They will be asked to record their data by drawing pictures of each classification system that they make and draw the different items in each category.  Students need to list each different system that they used to sort by as well as label the items in each category. 


3. Explain


The following information on rocks will be given to students in a lecture format but will have interactive portions where the teacher passes around types of rocks to the students and allow them to give examples or guesses.


“A rock is a naturally-formed solid material that is usually made up of mineral which are made up of crystals.  These rocks can be classified into three different types: igneous, sedimentary, and metamorphic.  “Does anyone remember the ways each rock is made form or discussion earlier on the rock cycle.”  

· Igneous rocks are made from magma that cools under the earth’s surface.


· Sedimentary rocks are made of small pieces of shells, sand, other rocks, and other materials.  The small pieces are called sediments.  It is how this rock gets its name.  They are formed by being carried into lakes and oceans by river and streams and then are pressed and cemented tightly together after they sink to the bottom.  It takes many years to form.


· Metamorphic rocks are formed when rocks below the earth’s surface melt and then cool.  The pressure of the rocks cause heat and melt the rocks below.  This is what melts the sedimentary and igneous rocks into molten lava which then cools to form new rocks.


Some characteristics of rocks are mineral composition, texture, and structure.  These rocks are used daily for fuel, construction, decorations, to write with, and to cook with.  “What are some examples of how we see rocks in our daily life?”  The teacher will give students time to answer and will write their responses on the overhead.


The teacher will describe how to use characteristics of the rocks to classify them.  The following information will be given to students to help them understand how to test for hardness, a skill that requires more than just seeing or touching.


(Source for following chart and information: http://www.rockhounds.com/rockshop/hardness1.html)


The teacher will show the following information on a power-point presentation.  It will include a picture of Frederick Mohs, and pictures of the 10 different types of rocks used on the hardness scale.  


The classic scale for hardness was published in 1822 by Frederick Mohs, an Austrian mineralogist who got the basic concept from scratch tests performed routinely by miners. Since Mohs published the scale, it bears his name rather than that of the unknown genius who thought of it. The scale selects 10 minerals as standards, arranging in order of increasing hardness. These are, as most of you probably know:


· 1 = Talc 


· 2 = Gypsum 


· 3 = Calcite 


· 4 = Fluorite 


· 5 = Apatite (fluorapatite) 


· 6 = Orthoclase 


· 7 = Quartz 


· 8 = Topaz 


· 9 = Corundum 


· 10 = Diamond 


These minerals were selected for their abundance, as well as their differing hardness. The scale is uneven. For example. diamond at 10 is much harder then corundum at 9, while fluorite at 4 is only slightly higher than calcite at 3.


”Class, today we will be conducting our own hardness test using common things in our daily life.  They have an equal hardness to some of the rocks on the hardness scale and will help us identify rocks.”


· your fingernail has a hardness of 2.5, 


· a penny has a hardness of about 3.5, 


· glass and a steel nail have nearly equal hardnesses of 5.5 and 


· a streak plate has a hardness of 6.5.

  We will also be using a streak test, and observing physical characteristics of rocks.  We will record all of our information on a chart and then find which rocks we have.”


4. Elaborate


Preceding the teaching portion of rocks and listening to the student’s findings through their time of explorations with the everyday household forms of rocks, students will break back into their groups and receive a rock kit to classify different types of rocks based upon their hardness, texture, color, crystalline, and streak.  Each rock kit will contain a penny, a steel nail or piece of glass, and a streak plate and six different types of rocks.  Books will be set out around the room for students to look up once they have collected their data.  Working in groups, students will be required to run different tests to help find out about the rocks characteristics.  This will help the correctly classify the different rocks.


5. Evaluate


Students will be evaluated by their ability to correctly identify rocks using characteristics of the rocks.  They will complete a chart that they have used in collecting their data to hand in for assessment.


Plans for Individual Differences:



Students who have physical handicaps will be allowed to work with a partner within the group.  They will be responsible for handing in one paper with both of their names on it and will do the researching/observing together.  Students who have English as a second language will be provided with “help” sheets in their native language and also be given more time during learning centers later in the day when students can receive more one-on-one teacher instruction.


Evaluation:



Students will be assessed upon the correctness of their answers on the rock identification exploration they turn in that was conducted during the elaboration portion of the activity.  The teacher will be able to determine students ability to use the testing and resources available to identify different types of rocks.  They will also be asked to label what type of rock they are, metamorphic, sedimentary, or igneous.
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Science Lesson #2


Subject/Topic:



Friction/Physical Science 


Grades 3/4

Rationale/Purpose:



Rocks tell us many things about the world that we live in.  There are many things that we can discover about the past through fossils that are found in rocks.



MCF Science EG. V.1.E.4

Objectives:



TLW be able to demonstrate and explain that fossils which are found in rocks.


TLW analyze and define the connection between the type of rocks in which fossils are found and the age of the fossil.


TLW provide examples of how the study of rocks and fossils have affected their lives.

Content:



1.  Read Fossils Tell of Long Ago by Aliki


2.  Students will explore “archeological digs”.


3.  Make their own fossil.


Materials:



Buckets with dirt and fossils and rocks


Book Fossils Tell of Long Ago


Paper Mache 

Strategies and Activities:



Engage:  The teacher will start out the class by reading Fossils Tell of Long Ago by Aliki.


Explore: Students will explore this subject of fossils by digging through their own archeology site.  Teacher will go around asking questions to each group.  “What can they tell about the things found on top?  Are there differences in when they were deposited from the things found on the bottom?  What do you notice about the material surrounding the fossils?  Do you think that some things are fossilized which can tell us about things that otherwise we would know nothing about?”  These “fossil” pieces will be found in different kinds of rocks.  Students will be asked what the rocks can tell us about the age of the fossil.


Explain: We will regroup again and evaluate our thoughts and hypothesies.  Were they realized?  Did we predict what truly happened?  Why?  Ask the questions again as a group and see what all students think about them together as a group.  See what insights they might come up with by themselves.  


 
Elaboration: Go back to the book and reread page 16-17 about how dinosaur tracks became fossil tracks. Then explain to students that they are going to make a fossil of their hand so that they understand better how fossils are formed. 


Evaluation: For evaluation students will journal write.  They will pretend that they are archeologists and they have just found some very important fossils.  Each fossil that they find they will hypothesize about what kind of rock it will be found in and why.  They will also explain what these fossils tell us about life back then.   They will also think of a couple items that people might find from our time that will tell them about the way in which we live.  They will also think about why people might not be as interested in finding fossils of recent years.  Why do archeologists focus their studies on times from so long ago.  Lastly students will think of one way in which fossils that have been found have changed their lives for the good or bad.


Plans for Individual Differences:



The teaching part of this lesson is done through the book and the rest is hands on so it is good for the hands on type student.  This student focuses on kinesthetic, verbal, auditory, and visual learners so it hits the largest majority of the learning styles.

Evaluation:



For evaluation students will journal write.  They will pretend that they are archeologists and they have just found some very important fossils.  Each fossil that they find they will hypothesize about what kind of rock it will be found in and why.  They will also explain what these fossils tell us about life back then.   They will also think of a couple items that people might find from our time that will tell them about the way in which we live.  They will also think about why people might not be as interested in finding fossils of recent years.  Why do archeologists focus their studies on times from so long ago.  Lastly students will think of one way in which fossils that have been found have changed their lives for the good or bad.


