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5th grade Inquiry Activity

Habitats, Ecosystems, & Biomes
This is a series of activities for 5th grade students to inquire about what living beings need to live.  The activities begin by considering smaller circles of life and growing into large circles that include the entire world. By beginning with habitats, students understand the most basic needs of survival, and then learn how these extend into ecosystems, then how ecosystems extend into biomes.  This can be divided into two to four parts, depending upon how much time the teacher has to devote to each period.  A longer time slot or division into four periods can allow the students to think creatively about provocative topics.  To go outside to investigate habitats & ecosystems will require more time.  (Perhaps there would be the possibility of taking a field trip to a nature center or natural place.)

Part 1 – Habitats 

Indiana State Science Standards covered: 

5.4.4 – Explain that in any particular environment, some kinds of plants & animals survive well, some do not survive as well, and some cannot survive at all.

5.4.5 – Explain how changes in an organism’s habitat are sometimes beneficial & sometimes harmful. 

5.6.1 – Recognize & describe that systems contain objects as well as processes that interact with each other.  

Objectives

The students will be able to:

· Define habitat

· Name the four components of a habitat

· Create habitats for different organisms

· Determine what habitats are a good/bad fit for different organisms

Materials needed:

Gall (if a gall is not available, you could use an egg)

Science Journals

Lesson introduction

The students should already have learned about habitats, so Part 1 will be review.  A habitat is the environment where an organism(s) – plant or animal species - naturally lives & occurs.  Four things are necessary to constitute a habitat:  food, water, shelter, & space.  

You can reintroduce the concept of habitat by showing this mysterious object – a gall.  A gall is an abnormal vegetable growth or tumor on plants caused by certain parasites, insects, bacteria, fungi, viruses, injuries, or chemicals.  In terms of insects, bacteria, parasites, fungi or viruses, it provides habitat for that living organism for a period of time.  In many cases, an insect will lay its eggs on the plant.  Chemicals from the eggs will cause the plant to grow a tumor encasing the eggs, providing a place for the larvae to develop until they are ready to hatch or until they are consumed by a predator.  Ask them: what is a predator?  So here, in miniature, we see all that habitats are composed of:  food, water, shelter, and space.  Habitats typically are much larger than this – the subject of this and the next two lessons. 

Procedures:
Show the students a gall.  Without telling them what it is, give them time to mull it over and ask question to provoke their ideas and imaginations:  What is it?  What could it be used for?  Who/what else might use it?  Where would you find it?  

Give the students a few minutes to think about it and present their ideas to the class.  Have them write all of the ideas in their journals (if they are using one; this would be a great thing to review at the end of the lesson to see how many things they intuitively or logically stated in conjunction with habitats.)  

Once they have all of their ideas out, tell them what it is and for what it is used.  Tell them scientifically what it is used for; then in very simple terms, tell them that it is a home for developing larvae.

In their journals have them draw a home, a dwelling place - their fantasy of a home.  

Once they have finished with their drawings, ask them to draw all of the things that they would need with their home to survive.  Discuss what they drew.  When you hear the essential words:  Food, water, shelter, space, write these on the chalkboard.  

Ask if anyone know what these four things together are called.  A habitat. 

Assign each group a different animal.  Then have each student, on her/his own, to design a habitat for that animal, including the four essential properties.  They may write or draw the habitat.  

Once they have finished with this, have each person from the groups exchange their papers with an individual from another group.  In class (or as homework if there is not time) have them figure out whether or not their first animal could survive in this second habitat (that they received because of the class exchange).  Why or why not?  What would need to be different?  This may allow you to introduce adaptation.  

Closure:  Because this may review, the lesson may go by quickly.  Before moving on or leaving, review what a habitat is, including the four components.  Tell the students that next time you will be expanding on habitats and learning how different habitats connect to each other.  

Part 2:  Defining Ecosystems

Indiana State Science Standards covered:  

5.1.1 – Recognize & describe that results of similar scientific investigations may turn out differently because of inconsistencies in methods, materials, & observations. 

5.1.4 – Give examples of technology, such as telescopes, microscopes, & cameras, that enable scientists & others to observe things that are too small or too far away to be seen without them & to study the motion of objects that are moving very rapidly or are hardly moving.   

5.2.4 – Keep a notebook to record observations & be able to distinguish inferences from actual observations.

5.6.1 - Recognize & describe that systems contain objects as well as processes that interact with each other.  

Objectives:

Students will be able to:

· Define ecosystem and give examples of ecosystems

· Name the five components of ecosystems

· Name the three levels of living organisms and tell how they interact with one another 

Materials needed:

Meter stick

Flags or stakes and string for marking squares

Magnifying lenses

Small trowels for digging up soil

Aluminum trays for examining soil

**Microscopes if available

Food web cards

Large ball of yarn

Science journals

Introduction:

Ecosystems are extensions of habitats.  These are combinations of many habitats, together in one area.  Ecosystems are defined as: a dynamic entity composed of a biological community and its associated abiotic environment - living and non-living things operating as one community.  Ecosystems are constantly changing in their living (biotic) and non-living (abiotic) characteristics.  The major components of ecosystems are: soil, atmosphere, solar radiation, water, and living organisms.  

In this lesson, the students will learn that soil is more than just sediments.  It is home for a host of living organisms; composed of organic matter that yields nutrients, and it also provides growing medium for plants.

The atmosphere provides oxygen and carbon dioxide, necessary for plant & animal growth; and is the participant in part of the hydrologic cycle - evaporation, transpiration, and precipitation.   Solar radiation is necessary for photosynthesis, as well as evaporation, transpiration.

Water plays an essential role in ecosystems, as livings things simply could not survive without it.  The original source of the earth’s water is precipitation.  

Living organisms can be divided into: producers, consumers, or decomposers. Producers are organisms that can make the compounds they use as sources of energy and nutrients. Most producers are green plants that can make their food through the process of photosynthesis. Consumers get their energy and nutrients by feeding directly or indirectly on producers. We can distinguish two main types of consumers. Herbivores are consumers that eat plants.  Organisms that feed on herbivores are called carnivores. Carnivores can also consume other carnivores. Plants and animals supply organic matter to the soil system through shed tissues and death. Consumer organisms that feed on this organic matter, or detritus, are known as decomposers. The organic matter that is consumed by the decomposers is eventually converted back into inorganic nutrients in the soil.  The nutrients are then used by plants to produce organic compounds.
Procedures:

Take the students to a natural area at the school.  Use a vegetated or grassy area that is big enough to explore.  If this is not possible at your school, try this activity with some large houseplants.  

Ask the students to look around and examine the surrounding area.  What is available to make a habitat?  For what living creatures?   Give them a few minutes to look and discuss.

Once you have reviewed habitats, mark off several areas of 1 meter squared; if possible mark areas with different ecologic characteristics.  (You may want to have these marked before going outside to save time.)  Break into groups and put each group at one of the marked plots.   

Before digging, ask them to write what they predict they will find in their plots – both above and below ground - and how these living these will interact with each other.  

Have them examine the different living organisms, vegetation, interactions; have them dig up small samples of soil and put these in aluminum pans for examining with magnifying glasses.  **If you have microscopes, take soil samples inside to investigate more closely what lives in the soil.

Have them record in a chart form in their journals what they find under these headings:

· Living

· Non-living

· Uncertain

· Interactions

After cleaning up, return to compare notes.  Discuss what was in each plot – the living      things, non-living & their interactions.  What different vegetation, microorganisms, & insects did each group find?  What was different/similar between the different areas?  Are there interactions between the different plots, beyond that of the individual plots?    

Based on the students findings of living & non-living things and their interactions, lay out ecosystems.  Tell them that they have been studying ecosystems.  Before defining for them “ecosystem”, ask them how they would define it.  Give them time to discuss it.   

An ecosystem is:  An ecological community together with its environment, functioning as a unit.  It is the living and non-living things existing together in an area, interacting with one another. 

Ask them to give you examples.  

Examples – a pond, a woodland, a prairie, your backyard, the schoolyard
Based on this, ask them to list the components of ecosystem(s).  Give them some time to look around and figure out as many as they can.

These components are: soil, atmosphere, solar radiation, water, all other non-living things, and living organisms.  Ask them to define for you, if they haven’t already done so, what these things mean; to what are all of these components referring?  
To learn about the different kinds of organisms and the ways in which they interact in an ecosystem, your class will do a food web activity.  Remember, that there are different kinds of living organisms, different levels; these are: Producers, consumers, & decomposers.
Food web activity:

Chose one ecosystem that students know well, e.g. woodland.  Give each student a card that has written on it either “producer, consumer, decomposer, or non-living thing.”  Each student will then write on their card a representative from that category (i.e. if a student is assigned to be a consumer, s/he will write down an animal to be from that category).  Give one minute for students to write down their organism and then check to make sure that no two students have the same and that everyone has picked a correct organism. 

To begin the game, have all of the students stand or sit in a circle holding their cards for everyone to student to see.  Give the ball of yarn to any student.  S/he must toss the ball of yarn without letting go of one end to another student who has the card of something that the first student’s organism would get energy from or would give energy to.  The second student, while holding onto the yarn, tosses on to a student whose organism would give/get energy and on until everyone has been is holding part of the yarn.  This makes a food web and allows the students to see the ecosystem.  All of the parts from the ecosystem are represented and are connected to everything else.  

Talk about what the students see and think about the web they’ve created. 

Ecosystem:

· Producers

· Consumers

· Herbivores

· Carnivores

· Omnivores


· Decomposers
· Non-living things
Closure

To end the lesson, bring the lesson back to them and make a connection between them personally and ecosystems so that they can understand that ecosystems are not something outside of them, but that they are also a part of an ecosystem.  Ask students to describe their ecosystem.  What part of the food web they fit into?  Ask what would happen to them if something in their food web became sick or died out?  They may not have all of the answers to this right away!  Ask them to write about their answers in their science journals.  

Extensions:
Change the food web activity through:

· Natural activity and disasters

· Human activity

These changes affect the food web.  You can change the situation of the activity to see how changes in the ecosystem affect the organisms.  

Pretend there has been some kind of disaster in your ecosystem and some of the organisms have died or gotten ill.  You can try this two different ways:

1. Say that certain animals have died out and have those organisms leave the circle

2. Make one of the animals sick, either with a pathogen (disease-causing microorganism) or a chemical.  S/he stays in the circle, but change the yarn color so that everyone who enters the web after the infection becomes infected. 

Now try the activity.   

What do these changes mean for the living organisms?  How is the ecosystem affected?  Give them some time to discuss this – it could be an interesting talk!  (This would be a good opportunity to talk about adaptation.)  

Assessment

1.  Quiz

Chose an animal with which you are very familiar.  (It may be one that we’ve discussed in class or that you have studied on your own.)  Draw the animal in its habitat.   Draw that habitat in its ecosystem.  Include living & non-living things and a food web of which your animal is one part.  

*Look for ecosystem parts, a clear understanding of belongs in the habitat & ecosystem, that all of the necessary survival needs are in the habitat, that the animal is in the right habitat & ecosystem, and that connections between all things are present & clear.

2.  You can also grade the journals for content & concept understanding.  

