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Background Information
Summary:  Is Soil Alive? is actually several activities in one inquiry.  In thinking about Is Soil Alive? students use a Thinksheet to think through their own concept of “alive.”  Students then do an activity in which they observe and infer what is in soil.  The Family Page extends this learning to the community by providing families with challenges to explore at home.

Related Topics:  rocks and minerals, nature, ecosystems, classification, cycles, natural resources, matter.

Ohio Academic Standards Alignment:  


Earth and Space Sciences:
4 - Observe and describe the composition of soil (e.g., small pieces of rock and decomposed pieces of plants and animals, and products of plants and animals.

5 - Investigate properties of soil (e.g., color, texture, capacity to retain water, ability to support plant growth.)


Life Sciences
6 - Describe how changes in an organism's habitat are sometimes beneficial and sometimes harmful.


Scientific Inquiry



3 - Read and interpret simple tables and graph produced by self / others.



4 - Identify and apply science safety procedures.



5 - Record and organize observations (e.g., journals, charts and tables.)

6 - Communicate scientific findings to others through a variety of methods (e.g., pictures, written, oral and recorded observations.)

Background Information:

*Natural Resource.  A natural resource is any mater that humans get from the Earth.

*Biota.  “Bio” means life.  Biota means living.  Living organisms are those that need SWEAT:



-Space



-Water



-Energy



-Air



-Time


Examples of biota include:  animals, plants fungi (like mushrooms), microscopic organisms like bacteria.


*Abiota.  Abiota means nonliving.  The prefix “a” means not.  Examples of abiota include clay, air, water.


*Cycles.  One of the great laws of nature is “energy flows and matter cycles.”  The matter that students find, whether solid, liquid, gas, living, nonliving, etc. is in the process of cycling. 

*Soil Layers.  Soil changes with depth, forming layers that soil scientist call horizons.  Soils can be divided into three horizons:  A, B, and C.  The A-horizon is usually not more than 1 meter (or 3 feet) thick.  Beneath the A-horizon is the B-horizon.  It has little organic matter and is lighter in color than the humus-rich layer above it.  The lowest layer is the C-horizon, which is made up of slightly weathered chunks of rock and the bedrock beneath it.  

*Compost.  Compost results when organic wastes, such as food scraps or yard clippings, are added to soil.  As the wastes decay, nutrients are released into the soil.  Plants anchored in the rich soil take in the nutrients, which help them grow.


*Misconceptions:  

-Misconception:  Soil is not alive.  Fact:  Soil is made of both living and nonliving things.

-Misconception:  The earth’s resources are infinite.  Fact:  The earth’s resources are not infinite.  Humans are manufacturing a larger percentage of the earth’s resources than at any time in the earth’s history.  This level of manufacturing is reducing the available resources and the biodiversity of living things worldwide.

-Misconception:  Dirt doesn’t have anything nutritious in it for worms to live on.  Fact:  Actually it does.  Earthworms actually suck particles of soil into their mouths.  Once inside the earthworm’s body, pieces of organic material are removed and used for food.  Then the part of the soil that is inorganic (mostly rock) passes throughout the earthworm’s body and back into the soil.

-Misconception:  Earthworms are bad for soil.  Fact:  Earthworms are good for soil.  They mix it by taking dead plant material on its surface down onto the soil as they tunnel through it.  Earthworms also bring minerals from the subsoil to the upper topsoil layer. The tunneling of earthworms loosens the soil, allowing water and air to penetrate.  

-Misconception:  Earthworms are awake during the day and sleep at night.  Fact:  Earthworms are nocturnal animals.  They come up out of their tunnels at night.  For protection, they never stray far from a tunnel entrance so they can slip back inside if danger is nearby.

Is Soil Alive?

Lesson Plan
Day 1:  Thinking About Whether Soil is Alive (45 min.)

Ready...


*Copy a class set of the Thinksheet and Family Page.


*Select two different environments to study (i.e. field and woods.)


*Decide how you will evaluate progress during and after the lesson.  (Suggestions are provided at the end of the lesson.)

Get Set...


*Introduce Is Soil Alive? to your students.  This activity challenges you to:



-hypothesize about which objects are alive



-hypothesize about what makes an object living or nonliving



-classify objects as abiotic (nonliving) or biotic (living)



-hypothesize about whether soil is alive

*Tell students what behaviors you expect of them before, during, and after the lesson:



-scientific thinking



-respectful listening



-speaking in appropriate voices



-participating


*Explain how the activity is grouped:



-a whole class introduction



-an outdoor and indoor activity



-a whole class discussion



-an assessment

Go...


*Introduce the Thinksheet.

*Complete the questions in the “Think it Through” section of the Thinksheet.  Answers will vary.


*Think/Pair/Share:  Have students Think/Pair/Share their responses.



-Think:  Reread responses silently.



-Pair:  Share responses with a partner



-Share:  Discuss responses as a class.


*Hypothesis:  Students record their hypotheses on the Thinksheet.

*Share hypotheses aloud.  Stress that a good hypothesis may or may not be right, but will,



-Answer the question (What is Alive?)



-Provide reasoning

____________________________________________________________

Day 2:  Outdoor and Indoor Activity (45 min.)

Ready...


*Copy one Data Sheet for each student 


*Put students in teams of two.


*Gather the following materials (optional):



-One paper plate per pair

-One ZipLoc bag or large plastic cup per pair to collect soil samples for short term observation



-One magnifying lens per student



-Clipboards to write on



-One trough or metal spoon per person



-Assign several groups to each environment

Get Set...

*Review the main points of yesterday’s lesson.

*Introduce the Data Sheet.  Explain that it will be used to collect data during the Outdoor Activity.


*Distribute materials and discuss appropriate use.

Go!!!
*Outdoor Activity:  Go to the selected environment(s) of study, and have students begin digging.  Place what they dig up on paper plate and observe with magnifying lens.  They should record the items they observe in soil on their Data Sheets.  Soil samples should then be stored in ZipLoc bags for future observations.  


*Classroom Discussion



-Have students share aloud abiota they found.



-Have students share aloud biota they found.

-Have students share how they knew whether each item was biota or abiota based on SWEAT (space, water, energy, air, time - see background info for more on this.)



-Challenge students to think of items in soil that they cannot see.  Classify these as biota or abiota and add to lists.


-Read Soil (See for Yourself) (see Related Resources.)


*Distribute Family Page.

____________________________________________________________

Day 3:  PutItAllTogether (45 min.)


*Summarize the Main Points

-Every environment - including soil - contains biotic (living) and abiotic (nonliving) components.



-Living things need SWEAT:




-Space




-Water




-Energy




-Air




-Time



-There are some things in soil that we cannot see.


*Complete the “Make Sense of It” section of the Thinksheet.



-Revise hypothesis


*Compliment students for appropriate behavior during the lesson.


*Evaluation

-Formative:  anecdotal notes of teams in progress, incidental questioning of students’ rationale for what they are doing (during activity), observation of teamwork, status of the class (end of each unfinished activity day.)



-Summative:  choose one or more of the following




-Proficiency Assessment




-Team Evaluation

Other Pages

Is Soil Alive?

Family Page

What’s Happening in Class?

Our class is exploring objects in the soil.  We are investigating what items are in soil and then classifying objects as biota (living) or abiota (nonliving.)  Class discussion will focus on how we know whether an item is biota or abiota, as well as focusing on items in soil that are not able to be seen with the naked eye.  

What Can We Do At Home?

1)  Reinforcing characteristics of living things is a part of this activity.  Living things need SWEAT:  space, water, energy, air, and time.  Make a list of four living things found in and around your home below and answer the questions for each.

	Name of 
living thing
	How much space needed?
	How does it 
get water?
	It gets 
energy from…
	Does it need oxygen (animals) or carbon dioxide (plants) from the air?
	About how much time has it been living?

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


2)  Extension:  Understanding why it’s important to conserve soil.  

Predicting involves analyzing what you know and, based on that information, saying what you think will happen in the future.  This activity can give your child practice in predicting outcomes. 

Have your child predict whether each event listed below will help or hurt the soil.  Have your child tell you why he or she made each prediction.


*A worm burrows in the soil.  It leaves its wastes in the soil.


*A heavy rain washes soil from a farmer’s field.


*A plant’s roots grow and break a rock in the soil into small pieces.


*A gardener plants grass in a muddy area in her yard.
Student Pages
 Is Soil Alive?

Thinksheet
Begin with a Question:  Is Soil Alive?

Think It Through:  Use this space during our class discussion.


1)  Where can you find living things?  ____________________________


_________________________________________________________


2)  How do you know if something is living?  ______________________


_________________________________________________________


_________________________________________________________


3)  What nonliving things are a part of nature?  _____________________


_________________________________________________________


4)  What living things that are hard to see are part of nature?  __________


_________________________________________________________


5)  Make a list of things that you think are in soil.  ___________________


_________________________________________________________


_________________________________________________________

Hypothesis:  I think soil   ( is  /   is not )  alive because ____________________

_____________________________________________________________

_____________________________________________________________

Is Soil Alive?

Thinksheet (continued)
Do an Activity (Procedure):


1)  Go to your environment of study.


2)  Record living and nonliving things as you complete your Data Sheet.


3)  Sort the items from your Data Sheet into the chart below.


4)  Share your observations with the class.

Make some sense of it:

1)  As you find items in your soil sample, sort them into living and nonliving and add them to the chart below.

	Living
	Nonliving

	
	



2)  Circle one of the sentences below:



I still like my original hypothesis.



I want to change my original hypothesis.


Tell why you chose that sentence to circle:  ______________________


________________________________________________________


________________________________________________________


________________________________________________________

3)  If you said you want to change your original hypothesis, write a new one below:  


________________________________________________________


________________________________________________________

Is Soil Alive?

Data Sheet
Directions:  Use this sheet to record information as you make observations.  Use a new Data Sheet for each environment you study.

Question:  Is Soil Alive?   Environment of study = __________________________

	Object of Study 
(name, drawing, or 
 small sample)
	Is this object alive?
	Reflections 
(write in this column during class discussion)

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Is Soil Alive?

Proficiency Assessment

Directions:  Extended multiple choice.

1 - 2)
Which list of items below would all be considered biota?


a)  leaf, insect, mineral, pencil


b)  plant, snake, fungus, lizard


c)  paper, fossil, oxygen, shoe


Explain why you chose this answer:  ______________________________


__________________________________________________________

3 - 4)  Which list of items below would all be considered abiota?


a)  computer, balloon, book, calculator


b)  chair, tree, fish, hat


c)  backpack, bacteria, water, bird


Explain why you chose this answer:  ______________________________


__________________________________________________________

5 - 8)  You dig in the soil in your backyard.  You see, leaves, grass, small insects, a worm, a pebble and plant roots in your soil sample.  You also know that there are microscopic organisms in the soil that you can’t see.  The soil is moist and feels damp even though you cannot see a puddle of water in it.  Using this information, fill in the blanks below.


For each item below, write how you know it’s in the soil.  Choose either:




observed


inferred


I know there is grass in the soil because I ________________ that it is there.


I know there is water in the soil because I ________________ that it is there.


I know there are microscopic organisms in the soil because I _____________ that it is there.


I know there is a worm in the soil because I ________________ that it is there.

