SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	Fifth Grade Science                            

	Recommended  Days of Instruction:  4
	(one day equals 45 min)

	Standard(s) addressed:  5-2

	Students will demonstrate an understanding of relationships among biotic and abiotic factors within terrestrial and aquatic ecosystems. (Life Science)

	Ecosystems

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	5-2.2  
Summarize the composition of an ecosystem, considering both biotic factors (including populations, to the level of microorganisms, and communities) and abiotic factors.

	SC Science Standards Support Document 
https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
SC ETV Streamline  
http://etv.streamlinesc.org
Biology: The Science of Life: Ecology: Organisms in Their Environment at ETV Streamline http://player.discoveryeducation.com/index.cfm?guidAssetId=0B666D65-13A0-46AD-9914-4C7BA106DA46&blnFromSearch=1&productcode=DSC                        This 15 minute program examines the interactions between organisms in their environments. The concepts of ecosystem, population, niche, food chain, and food web are explained. 
Brainpop Video-  “Ecosystems” http://www.brainpop.com/science/ecologyandbehavior/ecosystems/preview.weml
FOSS Web:    http://www.fossweb.com/modulesMS/PopulationsandEcosystems/index.html
Carolina Biological Supply http://www.carolina.com
Freshwater: National Geographic http://environment.nationalgeographic.com/environment/habitats/freshwater-profile/                            Explore freshwater ecosystems and habitats
American Museum of Natural History website. http://www.amnh.org/nationalcenter/online_field_journal/index.html                             Children can explore the wonders of nature from the American Museum of Natural History Website
Environmental Protection Agency http://www.epa.gov/bioindicators/aquatic/index.html Contains information about aquatic biodiversity and ecosystems

Cool Science for Curious Kids 

http://www.hhmi.org/coolscience/forkids/inchsquare/index.html
Suggested Literature:
The Lorax by Dr. Seuss    Illustrates the relationships between living organisms within an environment

	See Module 5-2.2

	From the SC Science Support Document:
The objective of this indicator is to summarize the composition of an ecosystem; therefore, the primary focus of assessment should be to generalize major points about the biotic and abiotic components of an ecosystem.  However, appropriate assessments should also require students to exemplify or illustrate components of an ecosystem; classify parts of an ecosystem as biotic or abiotic; identify the organizational parts of an ecosystem; or classify organisms as populations or communities. 




Fifth Grade
Science Module
5-2.2
Composition of an Ecosystem
Lesson A


From the South Carolina Science Support Documents:

Indicator 5-2.2: Summarize the composition of an ecosystem, considering both

biotic factors (including populations, to the level of micro organisms, and 

communities) and abiotic factors.
Taxonomy level:  Understand Conceptual Knowledge (2.4-B)
Previous/Future knowledge:  In 1st and 2nd grade, students explained how distinct environments of the world support different plants (1-2.5) or animals (2-2.3).  In 3rd grade (3-2.3), students recalled the characteristics of a habitat that allowed organisms to survive there.  In 4th grade (4-2.2), students explained how the characteristics of distinct environments influence the variety of organism there.  In 7th grade (7-4), students will demonstrate an understanding of how organisms interact with and respond to the biotic and abiotic components of their environment. 
It is essential for students to know that an ecosystem contains all of the organisms and their nonliving surrounding environment that contribute to the functioning of the ecosystem.  An example of an ecosystem is an estuary, including all of the animals, plants, water, soil, air, and sunlight present and the interactions among them.

· The living parts of the ecosystem are called the biotic factors and include populations and communities of organisms. 

· The nonliving parts of the ecosystem are called the abiotic factors and include the temperature, water, soil, air, and sunlight. 

The living organisms in an environment can be grouped in two ways: 

Population


· All members of one kind of organism that live in a particular area. 

· Some examples of a population may be all of the white-tailed deer in a forest, all rainbow trout in a stream, or all of the bald cypress trees in the swamp. 

· Microorganisms are living things that can be a single-celled or multi-celled organism that is too small to be seen without at least a 10x magnifier.

NOTE TO TEACHER: Students only need to know microorganisms as part of a community, not individual populations. 

Communities


· A group of different populations of organisms. 

· Some examples of communities are all of the squirrels, acorn trees, and grass in a park; all of the microorganisms in a pond; or all of the cacti, rattlesnakes, and scorpions in the desert. 

It is not essential for students to know the types of microorganisms (paramecium, euglena, and amoeba). 

Assessment Guidelines:
The objective of this indicator is to summarize the composition of an ecosystem; therefore, the primary focus of assessment should be to generalize major points about the biotic and abiotic components of an ecosystem.  However, appropriate assessments should also require students to exemplify or illustrate components of an ecosystem; classify parts of an ecosystem as biotic or abiotic; identify the organizational parts of an ecosystem; or classify organisms as populations or communities. 

Teaching Indicator 5-2.2: Lesson A:  “A to the B for E-cology”  
Instructional Considerations:

This lesson is an example of how a teacher might address the intent of this indicator. 
Misconceptions:
Lower elementary-school students can understand simple food links involving two organisms. Yet they often think of organisms as independent of each other but dependent on people to supply them with food and shelter. Upper elementary-school students may not believe food is a scarce resource in ecosystems, thinking that organisms can change their food at will due to the availability of particular sources. Students of all ages think that some populations of organisms are numerous in order to fulfill a demand for food by another population. 
Safety Note:

Students should follow all classroom safety procedures.

Lesson time:

4 Days (1 day equals 45 minutes)

Materials Needed:

· Student Handout (provided on page 12)
· Block of concrete (for demonstration)

· Block of wood (for demonstration)

· half pint bottles of Poland Spring Water or Deer Park’s Chugs (depending on your class size, one “pint” per group of 4 students). 
· small freshwater snails from Carolina Biological Supplies 
· sprigs of Elodea which may be ordered from Carolina Biological Supplies
· permanent markers 
· 200ml beakers to gather materials
· tweezers 
Focus Question: What are biotic and abiotic components of an ecosystem?
Engage:  

1. Pose the following question to the class:

What is an Ecosystem?  Why is it important to study ecosystems?
Students are to title these questions and answer them in their interactive science notebooks. 

The teacher leads the students in sharing their answers and allows room for class discussion. 

2. Have the students respond to the following statement in their science journals:

Explain the difference between a block of concrete and a block of wood. (Show the block of wood and concrete as “concrete” examples) Include such things as physical make up and how it was made.

Quick talk: Partner one talks for thirty seconds and names everything they listed. Partner two then talks for thirty seconds to add or clarify. The students then discuss their answers as a class. Accept all answers but try to lead them toward the idea that a rock has never lived and a block of wood was living at one time. Introduce the terms 'biotic' and 'abiotic' and probe to find prior knowledge if any. Talk about the concept that a wooden block is biotic because it was once living, where a rock is abiotic because it has never lived.

3. Give the students the following list to be entered into a graphic organizer, (graphic organizer found on page 12) where the boxes are labeled ABIOTIC and BIOTIC. Students do not need to enter any list items into the middle intersection at this point.
LIST: 

	· Plastic Ruler

· Cells
· Clock 

· Water 

· Fish 

· Shark

· Paper 

· Glass 

· Aluminum 


	· Sand

· Silver

· Corpse
· Snail 

· Steak 

· Pork Chops 

· Salad 

· Bread 

· Plant 


	· Sunglasses

· Smog

· Finger Nails 

· Pipe 

· Cotton Fabric 

· Clouds
· Gold 

· Plastic 

· Grapes 




3. After students have had sufficient time to complete this activity, take the time to discuss some of the problems the students might have had entering this list into the boxes, such as: Is a steak biotic? It was part of a living organism but does that make it living? (Steak used to be living tissue; it had cells, grew, and carried out respiration. These cells reproduced, and there were complex chemical reactions that took place in this muscle tissue. It was living once, therefore it is biotic). 

4. Think Pair Share: Students will work with a partner to generate a list of things that could go into the intersection of these two circles. (Examples: matter, energy, atoms.) 

5. Reiterate that abiotic is something that has never lived and biotic is something that is living or was once living. On a class chart, have the students brainstorm a list of six characteristics that living things have in common: growth, reproduction, respiration, complex chemical reactions, cells, and movement. Ask the students to write these characteristics in their science interactive notebook for later reference. 

6. Take time in class to correct any misconceptions the class may have about biotic and abiotic factors. Explain to the students that there may be things that the items in the two boxes have in common (for instance color) but it had to be something in common to abiotic and biotic before it could be listed in the intersection. 

7. Students will glue their graphic organizer in their science interactive notebooks. 

Explore: 
1. Teacher will determine lab groups containing 4 students.

2.  Within each group, students will be assigned specific roles: Group recorder, ecosystem engineer, materials gatherer, all are assigned the title “observer”
3. The materials gatherers will acquire the necessary materials from the materials table: a sprig of Elodea, 2-3 small snails, a bottle of spring water, marker, and beaker. The recorder will write down the types and quantity of materials gathered.  The recorder will also label the group’s bottle of spring water. The ecosystem engineer will uncap and pour out about 20 ml of the spring water from the bottle into the beaker.  The ecosystem engineer will place the snails and Elodea into the bottle of spring water.  The cap will be replaced on the newly constructed ecosystem. The observers will use the Lab sheet (found on pages 13 through 15) to observe and analyze their ecosystems for the next few days. 
Explain:

1. Students will complete their lab sheet each day for a total of 3 days. (Student lab sheets found on pages 13 through 15)
2. Students will observe and record the changes that develop in their ecosystem.  The groups will discuss the changes and possibly explain them.  Each group will present their results and relate to current environmental problems that humans have introduced.
Extend: 
1. Give each student an example of an ecosystem. For example, a picture of a desert, a pond, a forest, waterfall, or any picture of scenery. You can simply print a picture off of the internet or use photographs. The student should complete a graphic organizer classifying organisms as populations or communities. 
2. Read The Lorax by Dr. Seuss. Although this is a fictional book, this story can lead to a good discussion of some of the threats to the living environment, from air and water pollution to deforestation. It also illustrates the relationships between living organisms within an environment. Students can work in a class or teams to illustrate components of an ecosystem and classify the parts as biotic or Abiotic. 
3. View the SC ETV Streamline clip:
Biology: The Science of Life: Ecology: Organisms in Their Environment at http://player.discoveryeducation.com/index.cfm?guidAssetId=0B666D65-13A0-46AD-9914-4C7BA106DA46&blnFromSearch=1&productcode=DSC
4.  Visit various websites where students can engage in interactive simulations of ecosystems, populations, and communities. 
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 Our Fresh Water Ecosystem Questions/Observations:   
Day 1: 
1.   If “bio” means life, define biotic. 
2.   Which components of your ecosystem are biotic?  
3.  How can you prove that your chosen components are biotic? 
4.  If the letter “a” in the front of the word makes the word opposite of what it means, define abiotic. 

5.  Which components of your ecosystem are abiotic? 
6.  Why did the ecosystem engineer pour out some of the water from your bottle?  What     did it create in your bottle? 

7.  Why do you need to keep your bottle by the window? 
8.  How do the biotic and abiotic factors relate to one another in your ecosystem? 
9.  Define ecosystem in your own words.
                   

Day 2: 
1.     Why was Elodea placed in the ecosystem? 
2.     Why were snails placed in the ecosystem? 
3.     Based on the types of nutrition you have learned, classify your biotic factors. 
                                 4.     How does Elodea rely on abiotic factors such as oxygen, carbon dioxide, water,                 

                                         pH, temperature and light? 
5.     Why is the snail important for the Elodea’s survival? 
6.     How does the snail rely on the Elodea? 
7.     How does the snail provide fertilizer for the Elodea? 
 
Day 3: 


Different environmental conditions will be created to see the effects on the specific ecosystems.  

Hypothesis what will happen for each condition making:
Condition #1:  Addition of salt.  This is to recreate how salt used for de-icing affects nearby organisms in cold regional reservoirs. 

Condition #2:  Addition of motor oil.  This is to recreate how oil spills/ illegal dumping in our sewer systems affect aquatic organisms. 

Condition #3:  Removal of light by adding sediments to the ecosystem.  This is to recreate how soil erosion leads to the clouding of nearby streams, lakes, and rivers. 

Condition #4:  Addition of fertilizer.  This is to recreate how fertilizers leach into ponds and lakes and increase algae blooms. 

We will continue to make observations for 2 more days. You will then write a conclusion based on your hypothesis for each condition. 
Standard 5-2: Students will demonstrate an understanding of relationships among biotic and abiotic factors within terrestrial and aquatic ecosystems. (Life Science)





Indicator 5-2.2: Summarize the composition of an ecosystem,


considering both biotic factors (including populations, to the level


of micro organisms, and communities) and abiotic factors.





Other Indicators addressed: 


5-1.1 Identify questions suitable for generating a hypothesis. 








Ecosystems
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