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Students of this age have the innate desire to explore the natural world.  Observing, measuring, and describing the properties of rocks and soil are key components to this lesson unit.  Through a series of investigations, students will discover how rocks and soil are different and how they are alike. 

Rock On                            Teaching Guide                      Grade K

Overview of Learning Experiences

	  TEKS
	K.10 The student knows that the natural world includes rocks, soil, and water.  The student is expected to:


(A)  observe and describe the properties of rocks, soil, and water; 



	Engage


	Students will observe that not all rocks have the same properties.



	Explore

	Students will rotate through stations to observe the properties of rocks and soil.



	  Explain
	Students will observe the origin of one type of rock through making a model of a volcano.  They will also identify that soil is partly made of rocks.

	       Elaborate

	Students will read story about how islands are formed and will relate how rocks and soil contribute to this process.



	Evaluate

	As a class, student will create a big book about rocks.
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Targeted Texas Essential Knowledge and Skills

[image: image2.wmf]   Science TEKS

K.1 The student participates in classroom and field investigations following home and school safety procedures.  The student is expected to:


(A) demonstrate safe practices during classroom and field investigations

K.2 The student develops abilities necessary to do scientific inquiry in the field and the classroom.  The student is expected to:


(A) ask questions about organisms, objects, and events;


(B) plan and conduct simple descriptive investigations;


(C) gather information using simple tools and equipment to extend the 


       senses;construct reasonable explanations using information;communicate findings about simple investigations.

K.3 The student knows that information and critical thinking are used in making 

decisions.  The student is expected to:

(C) explain a problem in his/her own words and propose a solution.

K.4 The student uses age-appropriate tools and models to verify that organisms and objects and parts of organisms and objects can be observed, described, and measured.  The student is expected to:


(A)  identify and use senses as tools of observation; and

K.5  The student knows that organisms, objects, and events have properties and patterns.  The students is expectd to:


(A)  describe properties of objects and characteristics of organisms

K.10  The student knows that the natural world includes rocks, soil, and water.  The student is expected to:


(A)  observe and describe the properties of rocks, soil, and water; and 
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K.1 Listening/speaking/purposes. The student listens attentively and engages actively in a variety of oral language experiences. The student is expected to: 

(A) determine the purpose(s) for listening such as to get information, to      solve problems, and to enjoy and appreciate (K-3); 

 
(B) respond appropriately and courteously to directions and questions 
(C) participate in rhymes, songs, conversations, and discussions (K-3); 

(D) listen critically to interpret and evaluate (K-3); 

(E) listen responsively to stories and other texts read aloud, including selections from classic and contemporary works (K-3); and 

K.3 Listening/speaking/audiences/oral grammar. The student speaks appropriately to different audiences for different purposes and occasions. The student is expected to: 

(A) choose and adapt spoken language appropriate to the audience, purpose, and occasion, including use of appropriate volume and rate (K-3); 

(B) use verbal and nonverbal communication in effective ways when making announcements, giving directions, or making introductions (K-3); 

(C) ask and answer relevant questions and make contributions in small or large group discussions (K-3); 

(D) present dramatic interpretations of experiences, stories, poems, or plays (K-3); and 

(E) gain increasing control of grammar when speaking such as using subject-verb agreement, complete sentences, and correct tense (K-3). 

K.4  Listening/speaking/communication. The student communicates clearly by putting thoughts and feelings into spoken words. The student is expected to:

(A) learn the vocabulary of school such as numbers, shapes, colors, directions, and categories (K-1); 

(B) use vocabulary to describe clearly ideas, feelings, and experiences (K-3); 

(C) clarify and support spoken messages using appropriate props such as objects, pictures, or charts (K-3); and 

(D) retell a spoken message by summarizing or clarifying (K-3). 

K.8 Reading/vocabulary development. The student develops an extensive vocabulary. The student is expected to: 

(A) discuss meanings of words and develop vocabulary through meaningful/concrete experiences (K-2); 

(B) develop vocabulary by listening to and discussing both familiar and conceptually challenging selections read aloud (K-3); and 

(C) identify words that name persons, places, or things and words that name actions (K-1). 

 K.9 Reading/comprehension. The student uses a variety of strategies to comprehend selections read aloud. The student is expected to: 

(A) use prior knowledge to anticipate meaning and make sense of texts (K-3); 

(B) establish purposes for reading or listening such as to be informed, to follow directions, and to be entertained (K-3); and 

(C) retell or act out the order of important events in stories (K-3). 

K.10 Reading/literary response. The student responds to various texts. The student is expected to: 

(A) listen to stories being read aloud (K-1); 

(B) participate actively (react, speculate, join in, read along) when predictable and patterned selections are read aloud (K-1); 
(C) respond through talk, movement, music, art, drama, and writing to a variety of stories and poems in ways that reflect understanding and interpretation (K-1); and 

(D) describe how illustrations contribute to the text (K-1). 

K.12 Reading/inquiry/research. The student generates questions and conducts research about topics introduced through selections read aloud and from a variety of other sources. The student is expected to: 

(A) identify relevant questions for inquiry such as "Why did knights wear armor?" (K-3); 

(B) use pictures, print, and people to gather information and answer questions (K-1); 

(C) draw conclusions from information gathered (K-3); and 

(D) locate important areas of the library/media center (K-1). 

K.14 Writing/spelling/penmanship. The student develops the foundations of writing. The student is expected to: 

(A) write his/her own name and other important words (K-1); 

(B) write each letter of the alphabet, both capital and lowercase (K); 
(C) respond through talk, movement, music, art, drama, and writing to a variety of stories and poems in ways that reflect understanding and interpretation (K-1); and 

(D) describe how illustrations contribute to the text (K-1). 

(E) gain increasing control of penmanship such as pencil grip, paper position, and beginning stroke (K).

K.15 Writing/composition. The student composes original texts. The student is expected to: 

(A) dictate messages such as news and stories for others to write (K-1); 

(B) write labels, notes, and captions for illustrations, possessions, charts, centers (K-1); 

(C) write to record ideas and reflections (K-3); 

(D) generate ideas before writing on self-selected topics (K-1); 

(E) generate ideas before writing on assigned tasks (K-1); and 

(F) use available technology to compose text (K-3). 

K.16 Writing/inquiry/research. The student uses writing as a tool for learning and research. The student is expected to: 

(A) record or dictate questions for investigating (K-1); and 

(B) record or dictate his/her own knowledge of a topic in various ways such as by drawing pictures, making lists, and showing connections among ideas (K-3).
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K.5 Patterns, relationships, and algebraic thinking. The student identifies, extends, and creates patterns. The student is expected to identify, extend, and create patterns of sounds, physical movement, and concrete objects.

K.7 Geometry and spatial reasoning: The student describes the relative positions of objects. The student is expected to:

(A) describe one object in relation to another using informal language such as over,

under, above, or below;

(B) place an object in a specified position.

K.8 Geometry and spatial reasoning. The student uses attributes to determine how objects are alike and different. The student is expected to:

(A) describe and identify an object by its attributes using informal language;

(B) compare two objects based on their attributes.

K.9 Geometry and spatial reasoning. The student recognizes characteristics of shapes and solids. The student is expected to:

(C) describe, identify, and compare circles, triangles, and rectangles including squares
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  Social Studies TEKS
K.4 Geography. The student understands the concept of location. The student is

expected to:

(A) use terms, including over, under, near, far, left, and right, to describe

relative location.

K. 8 Government. The student understands the purpose of rules. The student is expected

to:

(A) identify purposes for having rules;

(B) identify rules that provide order, security, and safety in the home and school.
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K.1 The student demonstrates competency in fundamental movement patterns and proficiency in a few specialized movement forms. The student is expected to:


(F) demonstrate a variety of relationships such as under, over, behind, 


next to, through, right, left, up, down, forward, backward, in front of
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K(1) Perception. The student develops and organizes ideas from the environment. The student is expected to:

(A) glean information from the environment, using the five senses;

(B) identify colors, textures, forms, and subjects in the environment.

K(2) Creative expression/performance. The student expresses ideas through original artworks, using a variety of media with appropriate skill. The student is expected to:

(A) create artworks using a variety of colors, forms, and lines.
Rock On

            Teaching Guide



Grade K

Interdisciplinary Connections
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For young children, our world is a playground waiting to be discovered.  Children have the natural tendency to pick up a rock, dig in the soil, or wiggle their toes in a stream.  These experiences spark curiosity and interest about the natural world.  Observing and describing the properties of rocks, soil, and water in the science classroom will be of interest to children of this age.

What makes a rock?

Rocks are naturally occurring solid matter that is made of minerals. Minerals are also naturally occurring and are solid crystalline substances that are made-up of specific chemical compositions.

Rocks are forming all of the time and can be classified in different ways.  A rock is not alive or was never alive.  Rocks go through cycles and can be classified as igneous, metamorphic, or sedimentary.  

Igneous rock is derived from magma.  Magma is a very hot, thick fluid that contains solids and gases.  The solids are mineral crystals. It also contains liquids that are composed of ions that move freely.  As the magma cools, the movements of the ions slow, and the ions begin to arrange themselves into orderly patterns.  This process is called crystallization. This solidifying process does not occur at the same time.  As the magma begins to cool, small crystals develop.  Slow cooling results in the formation of large crystals. The magma located deep in the earth cools very slowly and will eventually crystallize at depth.  These rocks are called intrusive.

Igneous rocks can also be formed from lava.  Lava is similar to magma, except most of the gases have escaped.  Lava flows on the surface of the earth.  Rocks that form from lava have a very fine-grained texture with the individual crystals too small to be seen with an unaided eye.  These rocks are called extrusive. 

Metamorphic rock is formed by heat and pressure under the earth’s crust.  Changes involved in the metamorphism occur in the solid state.  During low-grade metamorphism, rocks are subjected to temperatures and pressures only slightly greater than those associated with compaction that lithifies the sediments.  Under more extreme conditions, pressure causes certain minerals to recrystallize with a preferred orientation.  This resulting alignment gives the rock a layered or banded appearance we call foliated.  Not all metamorphic rocks have a foliated texture.  Some rocks exhibit a nonfoliated texture.  The rocks that are composed of only one-mineral and forms equidimensional crystals are not visibly foliated. They are said to have a non-foliated texture. For example, limestone, if pure, is only one mineral, calcite. Marble, a metamorphic rock, was once a sedimentary rock called limestone.  

Sedimentary rocks are created by erosion and weathering. Sedimentary is derived from the Latin word sedimentum, which means, “settling”.  As sediments (sand, mud, and shells) are carried to new places by water, ice and wind, they become deposited in lakes, river valleys, and seas.  As the sediments accumulate, they become compacted by the weight of the overlying layers. Over thousands of years these sediments are cemented together by mineral matter deposited from water in the spaces between the particles.  This forms solid sedimentary rock. 

Some sedimentary rocks also form from chemical precipitation from water. These materials do not remain dissolved in the water indefinitely. When the conditions are just right, it will precipitate to form chemical sediments.  Limestone is one of the most abundant chemical sedimentary rocks.  Ninety percent of limestone is a bio-chemical sediment.  The rest precipitates directly from water. Sedimentary rocks and their minerals are used for many things such as buildings, cars, sidewalks, and toothpaste.  

What is soil?

Soil is a combination of pieces of rock, organic material, air and water. It is mainly defined by its texture, color, water-holding capacity, and drainage.  The color of soil gives clues to its health, origin, and long-term changes.  Texture tells what it is made up of: sand, silt, or clay.  Drainage refers to the soil’s ability to drain excess water.  Water-holding capacity refers to the soil’s ability to hold water.  Scientists also look at depth, tilth (the condition of the land in terms of its cultivation history and suitability for crops), and slope of the soil.  

What’s in water?

Water is essential for the existence of life on Earth.  It is found underground, on mountain tops, in our air, and it is what makes up over 75% of earth. Water is liquid matter that can be in the form of a solid, ice, or an invisible gas such as water vapor.  It goes through the processes of evaporation, condensation, and precipitation in a cycle.  Water is classified as a renewable resource because of its capacity to be replaced as it is used.  Water is a chemical compound and can be written as H2O.
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Engage

1. Show students the pumice and ask them to describe it.  What does it look like?  What does it feel like?  Pass the rock around to each student so that everyone can have an experience with the rock and create a chart with student responses.  Do the same with the granite.

2. Ask students if they think each rock will sink or if it will float.  Make a t-chart to show their responses.   

        Granite




Pumice


Sink

  Float​​​​


Sink

    Float

Which one floats and which one sinks?  The pumice floats because it is lighter than the water and holds more air.  The granite sinks because it is heavier than the water and has more mass.

                              Granite                        Pumice
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Explore

Station One

With various types of rocks, hand lenses, and a simple microscope, allow students to investigate the rocks closely.  They should use their sight and touch.  Please make sure that microscope is functional before use.

Station Two

Students will investigate sand, clay, and potting soil.  Instruct students to touch the 3 types of soil in the bowls.  How does each one feel?  Describe what each type of soil looks like. Have them pour the soils through different sifters to see which sifter allows each soil to go through.  

Station Three

Students will make rock art using the sediments from limestone.  Assist students in taping a piece of black construction paper side-by-side with a piece of white construction paper.  On the white side of the paper, title it, “Limestone.”  On the black piece of paper, use white chalk to title it, “Pieces of Limestone.”  You may want to prepare the title ahead of time or depending on the level of your students, they can copy the title themselves.  On the white side, have students draw a picture of the limestone rock.  On the black side, have students use a glue stick to make a 5-inch filled in square.  Then have them rub two pieces of limestone together onto the glue. This will show how rock is made of smaller particles called sediment.
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Explain

1.  Read the book titled It Could Still Be a Rock, by Allan Fowler. Explain that there are different types of rocks and each are formed in their own way.  One type of rock, is igneous rock.  We saw this type of rock earlier.  Both the granite and pumice in the engage activity are igneous rock that formed from volcanoes. A volcano is a mountain that forms from the hot magma underneath Earth’s crust.

Demonstrate how lava can turn to rock using candy solution and a model volcano.  First make your model volcano by creating a cone of clay around a glass cup or beaker.  Next place your volcano in an aluminum tray or pan. Pour the candy solution into the glass at the center of the volcano until it spills over.  Observe how the liquid candy hardens as soon as it reaches the cool air.  Explain to the children that lava acts like the candy in a similar way.  It does not need water to harden, but like the candy, lava does cool off and harden to form igneous rock.  

2. Soil is made from rocks and organic material.  Observing sand under a microscope is the easiest way to see the different rock materials.  Set up microscopes before the students use them.  Prepare slides by placing grains of sand in between two pieces of clear tape.  Instruct students to look at the sand grains closely in the microscope.  These sand grains can be considered as “baby rocks” because some of the grains are made from the weathering of rock.  Explain to them that some of the sand grains are tiny rocks of different kinds and over time, they can be cemented together to form sedimentary rock.
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Elaborate

1.  Read the story, The Little Island by Margaret Wise Brown that tells of an island that goes through changes. This story is called a myth.  Many people a long time ago created myths or legends about where rocks came from. Rocks were a very important resource, so they made up stories about them.  Now, scientists can tell how rocks were formed and why by investigating and using a variety of tools.  

2.  Fill a fish tank with ¾ of water.  Tell students that they are going to create their own classroom mini-island.  Ask students, “How much sand will it take to build our own island?”  Using the metric measuring cup, show students one liter of sand.  Have one volunteer pour the sand into the middle of the fish tank and allow the sand to settle.  Using this amount of sand as a benchmark, ask students to guess how many more liters of sand it will take for an “island” to build up.  Record student estimates on chart paper. Then assign other students to pour liters of sand in the tank until an island forms at the top.  Discuss the results as a class.
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Evaluate

As a class, create a big book about rocks.  Each student can create their own page by illustrating and coloring a picture of a rock.  Assist student in writing and completing this sentence: “One thing I know about rocks is__________________.”  Add this sentence to the bottom of their big book page. 
                                     [image: image12.wmf]
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Reading Connections

Magic School Bus Inside the Earth Joanna Cole.  Teacher Created materials, 1995.
On a special field trip in the magic school bus, Ms Frizzle's class learn at first hand about different kinds of rocks and the formation of the earth. 
It Could Still Be a Rock  Allan Fowler.  Scholastic, 1993.
This books discusses the size, shape, composition, origin, and other aspects of different kinds of rocks. 

The Boy on the Beach  Niki Daly.  Margaret McElderry Publications, 1999.
A summertime outing at the seashore finds a young African American boy exploring the beach and having an imaginary adventure in a deserted boat. Casual rhymes highlight watercolor illustrations that show the vibrant colors of the busy beach on a bright summer day.
The Big Rock  Bruce Hiscock.  Atheneum, 1988.

This concept book tells how a large granite rock in the forest came to be and its changes over time. Geological terms are explained and can be enhanced with teacher support. Full-page, realistic illustrations help to clarify the story.
Desert Trip  Barbara A. Steiner.  Sierra Club Book, 1996.
A young girl and her mother backpack in the desert and learn about the plants, animals, birds, and rock formations. Soft watercolor illustrations and first-person narrative capture the magic of the desert and bring the reader/listener into the backpackers' adventure of discovery.

Welcome to the Sea of Sand  Jane Yolen .  Putnam Publishing, 1996. 
In this book, the Sonoran Desert is described in lively verse, with waves of sand, cactus, and a great and gorgeous variety of animals. Gouache paintings capture the life of this unique landscape. This selection is useful for exploring various adaptations and habitats.
Sylvester and the Magic Pebble  William Steig.  Simon and Shuster, 1988.

A young donkey finds a magic pebble that grants him three wishes. When frightened by a lion, the donkey wishes he were a rock. His wish is granted, but the rock is too far away from the magic pebble to undo the wish after the danger has passed. Use this book to encourage readers to speculate what they would wish for if they were granted three wishes.
The Turtle and the Island  Barbara Ker Wilson.  Lippincott, 1990.

This origin myth attributes the creation of the island of New Guinea to the great sea turtle. Finding a hill of sand rising from the ocean floor, turtle makes an island resting place for herself.
*All annotations are from The California Department of Education Curriculum Resource Center. 
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References

Rocks and Minerals.  National Geographic Society, Washington D.C., 2004.

Rocks and Minerals.  Dorling Kindersley, New York, 2004.

Rock Cycle: Understanding the Earth’s Crust Activities and Lesson Plans,

California, 1988.

Soil.  Chris Oxilade, Heinneman Library, 2002.

You can purchase granite and pumice from:

www.shnta.com
Web Resources:

www.rockhounds.com
www.lollipopmolds.com
www.agintheclassroom.org
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Materials:





Pumice


Granite


Chart paper


Clear, large bowl


Optional: Tank from Steve Spangler





How to make the candy solution:


1 cup sugar�1/3 cup white corn syrup�1/2 cup water�1/2 tsp. Flavoring See note 1, below.�food coloring See note 2, below.�l/8 tsp. Citric acid (optional) See note 3, below.��1. Use 1/4 to 1 tsp. depending on concentration of flavoring.�2. To make opaque odors add 1/2 tsp. liquid white coloring (Liquid Whitener).�3. Citric acid may be added to fruit flavors to add tartness. Use 1/8 tsp. dissolved in 1 tsp. warm water.  Add at same time as flavoring.�Mix all ingredients listed above in a 1 qt. glass pitcher or bowl (Pyrex). Cook on high for 3 minutes. Remove and stir. Cook additional 3 minutes; remove and stir. Start checking temperature with a candy thermometer when stirring the mixture the third or fourth time. Continue to check with each subsequent stirring. Continue cooking until mixture reaches 300 degrees F. (Total cooking time approximately 16-20 min.)  Immediately pour the candy solution into the center of the volcano and let it overflow.  As soon as the solution hits the air and cools, it will harden. (recipe from www.lollipopmolds.com)


   














Materials:


It Could Still be a Rock by Allan Fowler


Clear tape


Sand


6 or more microscopes


aluminum pan or tray


candy thermometer


Pyrex 1qt. measuring cup


candy solution ingredients


 





Materials:





Sand


Clear 20 gallon fish tank


Metric measuring cup


Water


The Turtle and the Island by Barbara Ker Wilson





Materials:





6 hand lenses


microscope


3 sifters of various sizes


sand in a bowl


clay in a bowl


potting soil in a bowl


1 piece of white and 1 piece of black construction paper for each student


glue sticks


pieces of limestone (small enough for a child to hold)


clear tape
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