Teacher Guide: Strand 5: Processes and Interactions of the Earth’s Systems
· 5.1.A.a Identify and describe the components of soil (e.g., plant roots and debris, bacteria, fungi, worms, type of rock) and its properties (e.g., odor, color, resistance, to erosion, texture, fertility, relative grain size, absorption rate).
· 5.1.A.b Compare physical properties (i.e., size, shape, color, texture, layering, presence of fossils) of rocks (mixtures of different Earth materials, each with observable physical properties.
· 5.2.A.a Observe and describe the breakdown of plant and animal material into soil through decomposition processes (i.e., decay/rotting, composting, digestion).
· 5.2.A.b Identify the major landforms/bodies of water on Earth (i.e., mountains, plains, river valleys, coastlines, canyons).
· 5.2.A.c Describe how weathering agents (e.g., water, chemicals, temperature, wind, plants) cause surface changes that create and/or change Earth’s surface materials and/or landforms/bodies of water.
· 5.2.A.d Describe how erosion processes (i.e., action of gravity, waves, wind, rivers, glaciers) cause surface change Earth’s surface materials and/or landforms/bodies of water.
· 5.2.A.e Relate type of landform/water body to the process by which it was formed.
· 5.3.A.a Identify the ways human affect the erosion and deposition of Earth’s materials (e.g., clearing of land, planting vegetation, paving land construction of new buildings).
· 5.3.A.b Propose ways to solve simple environmental problems (e.g., recycling, composting, ways to decrease soil erosion) that result from human activity.
Lesson 1 40 minutes

Purpose: To describe how plant and animal matter breaks down into soil.
Vocabulary: decay/rotting, composting, digesting,  


decay/rotting – breaking down into smaller pieces


composting – combining decaying things to make soil


digestion – breaking down food


Materials:
Science Earth Surface Journals


Magic School Bus video: Magic School Bus Meets the Rot Squad


(You can find the Magic School Bus video on the T drive, United 



Streaming, Elementary Library, Magic School Bus, Rot Squad video)
Activities:



Gather the students, whole group, and complete lesson 1 vocabulary 



words together. Use definitions above to share with students and have 



them give examples. 



Show the Magic School Bus video: Magic School Bus Meets the Rot 


Squad. 
Assessment: To finish today’s lesson they must answer the final question in their  



science journals: “How can plants and animals help make soil? 



Explain.”
Lesson 2 (two)-30 minute lessons: 
Purpose: To identify and describe the components of soil.
Vocabulary: texture, absorption, grain size


texture – how something feels



absorption – the way a soil mixes with a liquid



grain size – small parts that make up a soil
Materials:
Science Earth Surface Journals


1 large black garbage bag



Approximately 20 feet of string



1 gallon of soil (not store bought)- Find yourself


1 empty aluminum can



1 Styrofoam cup



1 square of toilet paper



1 food item if you can find one (apple core, bread slice…) or allow your



class to pick an item they would like to put in the composting bag


1 pan balance (grams)
Activities:



Model how to zero a pan balance. Show the students what one gram is.



Model how to correctly measure an item, choose something they won’t be



measuring (how to add up the grams).


Explain to the student that, as a class, you will be conducting a 


composting experiment for the next month. The experiment will start



today and end in one month. Tell the students we will put several items



in a bag of soil and seal it up. In one month we will take the items out



and see what the items look like. Today, they will be weighing each item,



recording observations, and placing the items in the bag. You will line up 



the following items on a desk where all the students can see: one 



aluminum can, one Styrofoam cup, one square of toilet paper, and one



item (preferably food) your class would like to place in the bag. You will



weigh each item, describe it, and tie a piece of 3 foot string to it. At the 


end of the string, opposite the object, you need to attach a label (piece of 



paper) with the name of the object on it. Students will record all of their



preobservations in the chart of the Earth Surface Journal for lesson 2.



You will then place the soil in the black trash bag, each item into the soil,



and leave the label string hanging out of the bag. Blow air into the bag and



tie it off with a piece of string.  
Assessment: To finish today’s lesson they must answer the final two question in their  



science journals (in partners). You may read aloud the questions before 



they begin discussing/answering with their partners: 


“Which item will break down the most and why?” 



“Which item will break down the least and why?”

Lesson 3 2 30 minute lessons (a week apart)
Purpose: To compare physical properties of rocks. Create a mock rock to study.
Vocabulary: fossil 


fossil – the remains of a plant or animal, from the past, in a rock.
Materials:
7 paper plates (7-1 per group)


1 large plastic mixing bowl


1 cup flour



½  cup water


5 drops red food coloring, 5 drops blue, 3 drops yellow



½ cup salt



2 tsp. Alum



1 cup sand



¼ cup aquarium gravel



7 small leaves or objects of your choice (shells, dead bugs…)
Activities:



Gather your whole class around a table where they can watch you mix


your mock rock ingredients. Define the word fossil to the students and 



allow them to give/share examples of fossils. Tell your students that



they will be creating their own rock/fossil to study and compare.



Allow the students to watch you create the mock rock batter. Think



out loud as you add ingredients. Explain how rocks are made up of 



different materials. Follow the directions below to create the batter:

· Mix one cup of white flour, ½ cup salt, and 1 tsp Alum in a bowl.
· In a separate bowl, mix ½ cup water, add 5 drops red, 5 drops blue, 
and 3 drops of yellow food coloring.


- Add the water mixture to the flour mixture. Knead the mixture until it no

longer sticks to the sides.

· Add 1 cup of coarse sand,  ¼ cup of aquarium gravel and knead 

together.

Divide the batter into 7 equal portions. Hand a portion to each group on

their paper plates. Instruct the students to place their fossil object into the middle of it, then flatten the rock. Place all rocks in a place to dry. 

Allow them one week to air dry. After one week finish the second part
of the lesson.

Part 2: Put the students in their groups. Explain to the students that a 

geologist is someone who studies the Earth’s surface. To study the

Earth’s surface they must observe the texture, color, size, smell, and 

materials in a rock. They will become geologists today.
Assessment: To finish the mock rock lesson, students will break their rock in half, on 


their plates and complete the rock observation chart on lesson 3 of their 


journals. You may want to use a hammer to crack the rocks open for the 


students.
Lesson 4 40 minutes

Purpose: To explain how weathering agents cause surface changes that create/and or change Earth’s surface.
Vocabulary: weathering


weathering – when water, chemicals, temperature, wind, and plants cause



changes in Earth’s surface
Materials:
*Divide students into 5 equal groups for this lesson



5 styrofoam cups (1 per group)


½ cup of salt in each Styrofoam cup



5 pieces of colored chalk (1 per group)



5 plastic bottles with lids (1 per group)



5 pieces of sandstone rock (1 per group)



1 hammer (to be used by teacher only)

Activities: 



Whole group: Define weathering in their science journals. Give the 


students several examples. Explain that today they will observe wind



and water weathering.



Students will get into their groups of five. Hand each group a


Styrofoam cup filled ½ cup of salt, and a piece of chalk. At this time, 


students need to stop and predict in their science journals in their 


weather/erosion chart. 



Next, allow each student to take turns stirring the colored chalk in the salt. 


Relate this to wind blowing on rocks wearing away pieces of rock 



(weathering). At this 
time, students need to stop and reflect in their 


science journals in their weather/erosion chart. 


  Students will get into their groups of five. Each group will receive one 



sandstone rock on a paper plate. You need to go around and tap their rocks



with the hammer so it breaks into two, three, or four pieces. Associate the


sandstones as river rocks. Instruct the students to rub two pieces of 



sandstone together and see the sand drop below. Next, hand each group



a capped water bottle that is ¾ filled with water. At this time, students 


need to stop and predict in their science journals in the 




weather/erosion chart. 



The students will drop in their sandstones, secure the lid on tightly, and 


take turns shaking it for three minutes straight. When finished, take stones 


out and examine. At this time, students need to stop and reflect in their


science journals in the weather/erosion chart. 

Assessment: To finish today’s lesson they must respond to the following question in 


their journal, “How does weathering (wind/water) change Earth’s 


surface?”
Lesson 5 40 minutes

Purpose: To explain how the process of erosion causes surface changes that create/and or change Earth’s surface.
Vocabulary: erosion



erosion – when gravity, wind, rivers, and glaciers change earth’s surface
Materials:
*Divide students into 7 equal groups for this lesson



7- 13 x 9 inch baking pans (1 per each group)


Each pan should be filled ¼ full with dry sand or soil



Roll of Saran Wrap



7 plastic spray bottles (1 per group)

Activities: 



Divide students into their 7 groups. Each group needs a 13 x 9 inch baking



pan with dry sand or soil in it (1/4 full). Cover the top with saran wrap, but



leave a little open at one end to reach hand in. The saran wrap shields 



students from getting sand in their eyes or making a mess. 


Explain the air you blow onto the sand stands for wind. Allow the 




students to take turns blowing on the sand. They should record their 



observations in their journals for lesson 5. 


To show water erosion, students will use spray bottles. Have them take



turns spraying the sand or soil. Then, have them take the top off of the 




spray bottle and pour water on the sand or soil. They should record their 



observations in their journals for lesson 5. 
Assessment: To finish today’s lesson they must respond to the following question in their journal, “How does erosion (wind/water) change Earth’s surface?”
Lesson 6 30 minutes

Purpose: To identify the major landforms/bodies of water on Earth. 

Vocabulary: mountains, plains, river valleys, coastlines, and canyons 



mountains – Large amount of land rising above its surroundings.


plains – A piece of low, flat, gently rolling land.


river valleys – Low land that has been formed by a flowing river. 



coastlines – The boundary line between land and an ocean or lake.


canyons – Deep, narrow piece of land with very steep sides and a 



flat bottom.
Materials:
Landform PowerPoint (check in science folder on shared drive)



30 minute of reserved computer lab time or remain in class and use



smart board

Activities:



Put students in partners and take to a computer lab, or gather at a smart



board and remain whole group. Conduct a picture slam using the power



point, landforms, to identify each landform. As the students look at each



picture, use the following questions to foster discussion:



“How do you think this landform got here?”



“How can weathering or erosion (wind/water) affect the land?” 

Assessment: There will be no form of assessment today.
Lesson 7 40 minutes

Purpose: To identify the ways human erosion affects Earth’s surface. Students

will propose solutions to environmental problems.

Vocabulary: recycling, reduce, and reuse


recycling – taking old things and making new things out of them


reduce – minimize the amount of waste or trash (use cloth bags instead



instead of plastic shopping bags)


reuse – use something more than once

Materials:
Human Impact PowerPoint (in science folder on the shared folder)


24-28 pieces of white construction paper (one per student)



Activities: 



Whole group: Gather students in front of a smartboard. Explain to the



students that they will study each picture for 30 seconds, NO TALKING,



and then they will be able to discuss what they notice and feel for each



picture. As you look at the pictures, you should ask the following 



questions:


“What is the problem?”



“How have humans changed the things in the picture?”



“How does the picture make you feel?” 


Before the assessment, write the word “solutions” on the board, then circle



it. Have the students, as a whole group or in think/pair/share, brainstorm 


ideas to solve the problems they noticed in the picture slam. 
Assessment: To finish today’s lesson they must create a poster that suggests a 



solution/plan to solve one of the problems humans cause. Use the poster 


scoring guide to evaluate their posters.
