Science Lesson: What’s on the surface?  

Created by Jack Marine  

Overview: Soil is a covering on the surface of the earth. Because my school has 

locations in two different neighborhoods in Philadelphia, I thought it would be

appropriate to address differences in soils from different parts of the city. Because of these school sites being two completely different environments, it is my hypothesis that the soils will have different soil structures. During the week preceding this plan, students will be given an assignment to bring into school a quart size zip-lock bag with soil from where they live. Students will examine and compare soils from their homes and soils from three Philadelphia neighborhoods. 

I plan to introduce into the experiment compost-rich soil from my backyard as a control sample. After students analyze and compare soil from their homes and soil from our schoolyard, students will compare soil samples from the other site and my backyard. The analysis of soils is part of the Pennsylvania State Standards both in Science and Technology, and in Environment and Ecology.

Levels: Grades 3-6

Subjects: Science, Social Studies, and Language Arts

Concepts: 

· The structure and composite of soils is based upon such factors as climate, availability of water, and human activities.

· Different environments have a direct impact on the growth of some plants by modifying soil structure. 

· Soils brought to school from student’s homes will vary in nature and will provide some ownership of the project for the students.

· There may exist symmetry of soils (similar components in their profiles) as most soils’ health depends on the volume of particular components, but soils in diverse locations exhibit some differences of character.

· After comparing soils from four locations, students will extend their project by planting seeds in each soil. Plants have their own sense of place as they either thrive or fail to thrive in the environment in which they are planted or in which they’ve planted themselves.

· Environments can go through many changes, and many factors make changes to these environments.

· Soil makes up the top layer of the earth. It takes 100 years for nature to create one inch of topsoil. There are more than 70,000 kinds of soil in the United States. Between five and ten tons of animal life can live in one acre of soil.

Background: I got the idea for this lesson after reading an article in the July 26, 2006 issue of University City Review, titled “A hidden, though not buried, Philadelphia treasure.” Although the article was about a building on the University of Pennsylvania’s campus, it conjured up an image of what’s buried below the surface of the planet and what might be buried in the material that covers the surface of the earth. A few days later I saw and advertisement for WaWa, featuring hoagies that read: “Hoagies, now get ‘em toasted.” The bread goes down into a toaster, so I thought about changes underground. When something is exposed to environmental factors, a change may occur. Soil is affected by human and natural events and what’s underground is probably different in different environments. 

Objective: Students will be able to identify the living and nonliving components of three soil types, and how these components contribute to the health of an ecosystem by observing the growth of native perennial plants.

Standards:

PA Academic Standards for Environment and Ecology 

#4.6 Ecosystems and their Interactions: A, Understand that living things are dependent on nonliving things in the environment for survival: Identify and categorize living and nonliving things/ Identify environmental variables that affect plant growth/Identify soil textures/Identify animals that live underground. C.  Identify how ecosystems change over time.

PA Academic Standards for Science and Technology

#3.4 Physical Science, Chemistry, and Physics. A. Recognize basic concepts about the structure and properties of matter: Know different material characteristics (i.e. texture, State of matter, solubility). #3.5 Earth Sciences. A. Know basic landforms and earth history: Identify the composition of soil as weathered rock and decomposed organic remains.

Materials:

Quart size zip lock plastic bags (three per group)

Soil samples from both school sites and from compost pile at my house

Lots of old newspapers to cover tables

Three 100ml jars with lids for each group 

Soil Investigation Worksheets

Hand-held magnifying glasses 

Sunflower seeds, Styrofoam cups for planting tests

Latex gloves (size S or M)

Coffee filters

Glass beakers

Brock Scopes

Soil Investigation Worksheet copies

Time Required: One to two days

Introductory Set:

As students enter the room, ask them to walk over to a pre-setup table displaying several soil samples from both school sites, and my backyard. Ask students to carefully look at the samples with magnifying glasses. Sit students in a circle and ask them to brainstorm about the three samples.
First Procedure:

Class before lesson: Tell the students we will be studying how soil helps a seed to grow. As the students if they know how soil helps a seed to grow. Remind students about how we examined the worm bins as we created a clean environment for the worms. Ask students if the know why worms need to have their habitat updated every two months. Assign students the task of bringing in two 1-qt zip lock bags of soil from home. The soil should be from their yard rather than purchased from the store.

Day of Lesson: Show students the four different types of soil, and hand out samples of each soil to groups of students. Let them explore each type of soil 

as a group. Students will need to share the Brock Scopes, unless there is one for each group. Examine the soil samples, first with Brock Scope and then by 

feeling, seeing, and smelling and categorize by type (sandy, loam, clay). After they have explored the samples, have them record their observations onto the 

Soil Investigation Worksheet. Ask the students which soil they predict will be best for planting seeds. After predicting, tell students to examine their soils using three senses and record observations. Pass out four coffee filters, four 9-ounce cups or beakers, and four jars to each group. First, have them pour some soil from each bag into the coffee filters and the jars and add water. Ask students to “top the jars” and shake them and let them sit, and to pour each soil into the filters and pour water onto the soils. Students should be able to write observations of the filtered soils. Label the jars and set aside.

Second Procedure (Day 2):

Upon entering room, ask students to get back into their groups, and ask students to summarize what we did in the previous class. Ask students to carefully hold their soil specimens and write down observations. (Teacher note: since larger components settle out first, soil particles will fall out of suspension in layers: Pebbles will fall first, then sand, silt, and clay and some organic matter may float).

As they are writing, have student who is finished first clean out the jars. Throw

coffee filters away. Pass out Styrofoam cups. Ask students to label each cup with their name and “Home”,” Friendship”, and “Wings”. Ask them to make a second prediction of which soil will be the best for growing seeds. Fill each cup halfway with each of the three city soils, plant one sunflower seed in each cup, add water and put onto windowsill. Designate one group member to water lightly as needed throughout the course of the experiment.

Assessment:

During the procedures, teacher should take notes while observing each student.

At the end of the unit, students will be asked to write a one-page summary of the entire project. Students turn in their investigation worksheets as part of ongoing assessments.

Extensions: 

· Make Dirt Cake to simulate the components of what soil is made of-

            Recipe can be found at: www.alabamaaitc.org/soil/dirtcake.htm
· *Use website from The Field Museum of Science to create descriptions of where soil samples came from:

www.fieldmuseum.org/undergroundadventure
· Investigate history of the Wings Site (West Philly school site) to determine how the neighborhood changed over the last 50 years, eliminating much of the surface soils from the immediate area. 

· Write a grant proposal to create a Native Plants Landscape Garden on part of the school’s playground (parking lot) across Master Street.

Other Internet References:

http://www.mcrel.org/compendium/activityDetail.asp?activityID=173
 

http://www.sierraclub.org/john_muir_exhibit/lessons/science/grade_2_soil.html
 

http://www.wastatelaser.org/resources/toolkits/stc/soils/index.html
 

http://k6educators.about.com/cs/lessonplanskin/a/lessonplanhq.htm
 

http://www.acpe.lake.k12.ca.us/pdf/U2Sub1Test.pdf
http://www.dcnr.state.pa.us/forestry/wildplant/sixbasics.aspx
Name _________________________________________________

Date _______________
SOIL INVESTIGATION WORKSHEET

Question: What are local soils made of?

________________________________________________________________________

Prediction #1: 

_______________________________________________________________________

________________________________________________________________________

How does your soil….   Home soil

   Friendship soil

      Wings soil

FEEL

SMELL

LOOK

Describe the filtered soils:

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

____________________________________________________________________
Describe soil left in jars: 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

____________________________________________________________________
