Lesson by Lesson Guide

Pebbles, Sand, and Silt

(Foss Kit)

Competency Goal 2: 

The learner will make observations and use student-made rules to build an understanding of solid earth materials.
Objectives:

2:01  Describe a variety of earth materials based on their properties:

· Color

· Hardness

· Shape

· Size

2:02  Describe rocks and other earth materials in more than one way, using student made rules.

2:03  Observe the various components that combine to  make soil.

2:04  Compare the components of soil samples from different places.

2:05  Explore where useful earth materials are found and how they are used.

Essential Question: 

What are the properties of Earth Materials?

Teacher Preparation:

· -You will need to mix the mixture for sorting rocks ahead of time.

· -In the old Teacher manual, Lesson 10 will be lesson 14.

· -You will need to prepare bags of rocks for lesson 1 and 3

· -Sandpaper will need to be cut into smaller sizes for investigations

· -Questions for the science notebooks can be prepared ahead of time and stored in zip-lock bags
· Newspapers are good to have when working with clay, sand, making bricks, and the rock mixture

Lesson 1: Three Rocks

Students will sort and describe three different rocks, scoria, basalt, and tuff.

Objectives:
2.01
Describe and sort a variety of earth materials based on their 

properties: color, shape, hardness, size.

2:02 
 Describe rocks and other earth materials in more than one way, using student made rules.

Focus Question:

How do the rocks look?

Estimated time:

1 30-40 minutes session

Activity:

· Students become geologists as they investigate the properties of three pairs of rocks: basalt, scoria, and tuff.   

· Students match pairs of rocks, use a hands lens, rub rocks together, and collect rock dust. Students create a Word Bank (words that describe the rocks) and Content Charts (what the students learned from the investigation). 

· Several discussions are held throughout the common experience. 

· Teach students how to care for a hand lens, so that they do not scratch the lens.

Content Words:

 basalt, tuff, scoria, earth materials, rock, and other describing words mentioned by the students.

Integration Hints:

Writing Workshop

Science Notebook Helper:

Students include focus question. Draw rocks and describe. Students use a piece of scotch tape to collect a sample of the rock dust to be placed in science notebook.

Assessment Opportunities:

Teacher observation; Assessment Sheet, No. 1.

Lesson 2: Washing Three Rocks

Students will wash the three rocks that they observed and described in Lesson 1 and notice changes in the rocks.

Objectives:

2.01
Describe and sort a variety of earth materials based on their 

properties: color, shape, hardness, size.

2:02  
Describe rocks and other earth materials in more than one way, using student made rules.

Focus Questions:

What happens when you wash the rocks in water?

Estimated Time:

1 30-40 minute session

Activity:

· Students review properties of dry rocks, from Lesson 1.  

· Then the students  place  each of the rocks in water, one at the time.  

· They make observations as they place their rocks into a cup of water.  

· Students will use hand lens to observe the wet rocks. 

· Be sure the rocks are dry before storing them away. Add a pinch of dry clay to each bag when putting the rocks away.

· Add describing words to the Word Wall.

Content words: 

Student sheet labeled “Rock Words” has great describing words.

Integration Hints:

Writing Workshop

Science Notebook Helper:

Students add date and focus question. What happens when rocks are washed in water? Students draw/ write about the investigation.

Assessment Opportunities:

Check for observation skills, good descriptions, and use of new vocabulary when observing and checking science notebooks.

Lesson 3: First Sorting   

The students will work together in pairs to sort river rocks by properties.

Objectives:

2.01
Describe and sort a variety of earth materials based on their 

properties: color, shape, hardness, size.

2:02  
Describe rocks and other earth materials in more than one way, using student made rules.

Focus Questions:

How are the rocks alike/different?

Estimated Time:

1 30-40 minute session

Activity:  

· Review rock activities done so far. Read Peter and the Rocks. 

· Introduce the river rocks.  

· Using a large bag of pebbles (20 river rocks), students will sort them in as many ways as they can think of.  

· Students will also wash these rocks to observe their properties.

Content words: 

Students may add describing words to the Rock Word sheet or the Word Wall.

Integration Hints:

Writing Workshop

Science Notebook Helper:

Students add date and focus question. Students can draw/write about the investigation.

Assessment Opportunities: 


Teacher observations and science notebook entries.

Lesson 4: Sorting Games

Students will their prior knowledge to choose a rule to sort rocks and have their partner quess their rule.

Objectives:
2.01
Describe and sort a variety of earth materials based on their 

properties: color, shape, hardness, size.

2:02  
Describe rocks and other earth materials in more than one way, using student made rules.

Focus Question:

How many ways can you sort river rocks?

Estimated Time:

1 30-minute session

Activity: 

· Students play a variety of sorting games to sort their pebbles. 

· If students have had enough experiences sorting rocks, this lesson could be done in a center or as a review after several other activities have been completed.

Content words: 

Words that the children use to describe their rocks.

Integration Hints:

Writing Workshop: 20 minutes to make a page for the optional geologist tool kit.

Science Notebook Helper: 

Students add date and focus question. Students record different ways they sorted the rocks.

Assessment Opportunities:

Teacher observation.  Check for sorting skills.

Lesson 5: Start a Rock Collection

Students will collect rocks and share them with the class to begin a class collection.

Objectives:

2.01
Describe and sort a variety of earth materials based on their 

properties: color, shape, hardness, size.

Focus Question:
What rocks can we find around us?


Estimated Time:

Time will vary depending on the area to explore or if this becomes a homework assignment. 

Activity:

· Students take a field trip to collect rocks/ or bring several rocks from home. 

· This can be a homework activity and used as a center activity. 

· Students investigate the different properties of the rocks found.

Content words: 

Any new words students use to describe rocks.

Integration Hints:

Read Exploring Rocks and Colorful Rocks during Read-aloud.

Students can write observations during Writing Workshop.

Make a pet rock.

Science Notebook Helper: 

Students include date and focus question. Students record different rocks found on walk or rocks brought from home.

Assessment Opportunities:


Teacher observation and science notebook entries.

Lesson 6: Screening River Rocks

The students will sort Earth Materials using screens.

Objectives:

2.01
Describe and sort a variety of earth materials based on their 

properties: color, shape, hardness, size.

Focus Question:

What type of earth materials do you see?

Estimated Time:

1 40-minute session

Activity:

· Before doing this lesson, have students practice folding a paper plate (that is holding large math manipulatives) in half and funneling/pouring the contents back into the math tubs. 

· Students separate a river rock mixture, using a set of three screens. 

· At the end of the separation, students discover that they have five sizes of materials: large pebbles, small pebbles, large gravel, small gravel, and sand. 

Content words:

Sand, small gravel, large gravel, small pebbles, large pebbles, boulders, cobble, mixture, screen.

Integration Hints:

Writing Workshop

Book Rocks by Newbridge

Science Notebook Helper: 

Students include date and focus question. Students record investigation using pictures/words.

Assessment Opportunities:

Teacher observation and science notebook entries.

Lesson 7: River Rocks by Size

Students revisit the rock mixture they sorted in the last lesson and choose a particle from the Earth Materials and decide the size and name of the particle.

Objectives:

2.01
Describe and sort a variety of earth materials based on their 

properties: color, shape, hardness, size.

Focus Question:

How can you sort the rocks by size?

Estimated Time:

1 30-minute session

Activity:
· Students choose a rock particle from the earth material mixture. 

· The student checks to see if it fits in the space on the recording sheet then glue or draw it in the appropriate box. 

Content words: 

Sand, gravel, pebble, particle

Science Notebook Helper: 

Include focus question. Limit the number of particles students may use to glue in their notebook. Recording sheet may be glued or stapled into the science notebook.
Assessment Opportunities:

Student sheet/ Teacher Observation

Sand, Gravel, and Pebbles Sheet to observe and organize rocks by size.

Use Assessment Checklist and mark off students that can use the sheet to sort the sizes correctly.

Lesson 8: Sand and Silt

Students will investigate the materials that make up sand and learn about a new Earth Material called silt.

Objectives:

2.01
Describe and sort a variety of earth materials based on their 

properties: color, shape, hardness, size.

Focus Question:

What is sand?

What is silt?

Estimated Time:

Session 1: 30 - 40 minutes to set up and describe shake tests

Session 2: 20 minutes to record results after they have settled overnight.
Activity:

· Session 1: Introduce sand to the students and let them explore. 

· After exploring the sand for about 10 -15 minutes add water to the sand in the vial and observe, then shake. Let this stand over night.

· Session 2: Students observe the settled sand the layer of silt that has formed on the top of the sand. Introduce silt, have the students label the layers, and feel the silt.

Content words: 

Sand, silt, particle

Integration Hints:

Read Aloud:  The Story of Sand



Quicksand by Tomie dePoala

Science Notebook Helper:
Students include date and focus questions. Students record observations from the investigation using pictures and words.

Assessment Opportunities:

Students correctly label the layers they observe in the vial.  Label the layers: sand, silt, water, and air.

Lesson 9: Exploring Clay

Students will investigate the properties of clay.

Objectives:

2.01
Describe and sort a variety of earth materials based on their 



properties: color, shape, hardness, size.

Focus Question:

Is there an earth material smaller than silt?

Estimated Time:


2 30-minute sessions

Activity:

· Session 1: Students investigate small balls of clay. 

· Students separate the clay ball into two smaller balls and put into vials. 

· Add water to one vial and cap it  and let the other clay ball sit in an open vial. 

· Let the vials sit overnight. 

· Session 2: Observing the clay in the vials and discuss.

Content words:

clay

Integration Hints:

Math: Graph rock data, Student Sheet # 16. and Shop for Rocks #17.

Music: place gravel, sand, and pebbles in opaque vials.  Compare the sounds that they make when they are shaken.

Social Studies:  Visit a rock quarry.

Science Notebook Helper: Students add date and focus question. Students can draw/write about the investigation. Students can draw layers and label.

Assessment Opportunities:

Bottle Drawing- Check for ability to observe and compare.

Lesson 10: Rocks in Use 

Student will take a walk and observe the way rocks are used.

Objectives:

2:05  
Explore where useful earth materials are found and how they are used.

Focus Question:

How do people use earth materials?

Estimated Time:

Allow for 30-45 minutes to take this walk. Time will vary depending on the area you choose to walk with your students. 

Activity:
· Enlist additional adult support for the field trip around the school. 

· Students learn how to use rocks as natural resources to construct objects and to make useful materials. 

· They start by looking outside the school building for places where earth materials can be found naturally or as building materials.

Content words: 

Asphalt, cement, concrete, brick, glass, shale, stone

Integration Hints:

Read-Aloud:  Rocks Move
Science Notebook Helper:

Students add date and focus question. Students can draw/write about the investigation.

Assessment Opportunities:

Teacher observation and science notebook entries

Lesson 11: Looking at Sandpaper

The students will observe and describe three types of sandpaper.

Objective:

2:05 
Explore where useful earth materials are found and how they are used.

Focus Question:

What are the properties of sandpaper?


Estimated Time:

15 - 20 minutes for each group of 8 students.

10 minute wrap-up with whole class
Activity:

· This is designed for students in groups of 8. 

· Students observe sandpaper and compare it to sand.  

· They make and compare rubbings of three grades of sandpaper.

Content words:

Texture. Fine, medium, coarse, sandpaper

Science Notebook Helper:
Students add date and focus question. Students can draw/write about the investigation.

Integration Hints:

Art: Students make sandpaper rubbings.

Assessment Opportunities:

Teacher observations and science notebook entries.

Lesson 12:  Sand Sculptures

Students will use a mixture of sand to create sand sculptures.

Objective:

2:05 
Explore where useful earth materials are found and how they are used.

Focus Question:

What are the different ways sand can be used?

Estimated Time:

40 - 50 minutes

Activity:

· Make matrix in advance. 

· It will keep up to a week in a sealed container.

· Students mix sand with a cornstarch matrix to make durable sand sculptures.

Content words:

Matrix, sculpture

Integration Hints:

Art Lesson: Color sand with food coloring and students can make sand paintings.

Read  the book the Castle Builder and students create sand sculptures out of torn manilla paper.

Science Notebook Helper:

Students add date and focus question. Students can draw/write about the investigation.

Assessment Opportunities:

Anecdotal Notes

Lesson 13: Clay Beads   

Students use clay to create clay beads and paint them at a later date.

Objective:

2:05 
Explore where useful earth materials are found and how they are used.

Focus Question:

What can be made with clay?

Estimated Time:

30 - 40 minutes

20 minutes 2-3 days later
Activity:


· Students use clay to make beads or something decorative, which they paint and keep as a memento of their investigation of clay.

Integration Hints:

Art Lesson- Students create different things out of clay.(This would be a great activity for the art teacher to do with the students.)

Science Notebook Helper:

Students add date and focus question. Students can draw/write about the investigation.

Students may sketch different variations of how they will paint their finished bead.

Assessment Opportunities:

Teacher observation

Lesson 14: Making Bricks

The students will use Earth Materials to make a replica of a clay brick.

Objectives:

2:05  
Explore where useful earth materials are found and how they are used.

Focus Question:

How are bricks made?

Estimated Time:
20 minutes for each group of students.

30 minutes a week later when bricks are dry.
Activity: 

· Students make adobe clay bricks with a mixture of clay soil, dry grass or weeds, and after the bricks dry, they can be used to build a class wall.

Content words: 

brick, adobe, grass, weeds

Integration Hints: 

Read-Aloud: Making Things with Rocks

Science: research animal homes made out of earth materials.

water.  

Writers Workshop: How to Make a Brick

Science Notebook Helper:
Students add date and focus question. Students can draw/write about the investigation.

Assessment Opportunities:
Teacher observations and science notebook entries.

Lesson 15: Homemade Soil

Objective:

2.03
Observe the various components that combine to make soil.

Focus Question:


What’s in soil?

Estimated Time:

Three 30 - 40 minute sessions. 

Session 1 and 2 may be combined into one session.

Activity: 
· Students put together and take apart soils. 

· hey are introduced to humus, an important soil ingredient.  

· They mix together homemade soil containing sand, gravel, pebbles, and humus.  

· They shake some of the soil on a paper plate and observe what happens.  T

· hey use screens to separate the homemade soil.  

· They shake soil and water together in a vial and draw their observations.

Content words:

 humus, soil, decay

Science Notebook Helper:

Students add date and focus question. Students can draw/write about the investigation.

Assessment Opportunities:

Teacher observation. Observe student’s skills at using plates, screens, and vials for separating soil.

Lesson 16: Soil Search  

Students go on a search for various types of soil from various places around the school grounds or at home.

Objective:
2.04
Compare the components of soil samples from different places.

Focus  Question:

Are all soils the same?

Estimated Time:

35 minutes

Activity:

· Students go on a schoolyard field trip to collect soil samples. 

· They try to find soil in as many places as possible: next to sidewalks, near trees, and in landscaped areas. 

· This could also be a homework activity to collect soils samples from the yards. 

· Give each student a zip-lock bag and have them bring a soil sample to school to use in the investigation.

Content words:

Clay, humus, soil, sand, rocks, gravel, silt,

Integration Hints:

Read Aloud: What is in Soil?

Science Notebook Helper:

Students add date and focus question. Students can draw/write about the investigation.

Assessment Opportunities:

Teacher observations and science notebook entries.

Lesson 17:  Studying Local Soil 

Students investigate various soil samples using prior knowledge from previous investigations to compare and describe

Objectives:


2.03 
Observe the various components that combine to make soil.

2:04 
Compare the components of soil samples from different places.

Focus  Question:

How are the soil samples different?

Estimated Time:

Two 40 - minute lessons

Activity:

· Session 1: Students study their schoolyard soil samples. 

· They shake some of their soil with water in vials and draw the results.  

· Session 2: They compare the vials and drawings of their schoolyard samples with the vials and drawings of their homemade soil. 

Science Notebook Helper:

Students add date and focus question. Students can draw/write about the investigation.

Assessment Opportunities:

· Check for ability to observe and record
· Have the students answer the question “What are Earth Materials?” They can make a list in their science notebooks or on a template labeled: Earth Materials – Property and have the students list them and a property to identify each one. This is a great end of unit assessment activity.
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