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General Learner Expectations

Students will:

5-10 Describe the living and nonliving components of a wetland ecosystem and the interactions within and among them

Lesson 1

Time: 3 hours (depending on transportation time)

Specific Learner Expectation

1. Recognize and describe one or more examples of wetland ecosystems found in the local area: e.g., pond, slough, marsh, bog, fen.

2. Understand that a wetland ecosystem involves interactions between living and nonliving things, both in and around the water.

Objectives

1. What is an example of a wetland ecosystem in our area?

2. What does this ecosystem look like?

3. How does a wetland include interactions between living and non-living things, both in and around the water?

Anticipatory set/motivation

1. The teacher will read the short article called “Sightseeing with a Dragonfly” and show the children the wetland map before going on the field trip to a pond.  

2. The teacher will set boundaries for the children, reviewing the safety and behavioral rules.  The students will be reminded of an important environmental rule: take only pictures and memories and leave only footprints.

3. The teacher will review the activities that the students will be doing on the field trip.  

Procedures

1. The students will receive the booklet called “Squish!” to assist them on the field trip.

2. The students will spend the first 5 minutes of the field trip on a quiet walk where they will observe and record their findings. 

3. Then the students will follow the teacher as she takes them on a pre-determined walk where they will stop at four different intervals, each time concentrating on observing with a particular sense.  For example, the first stop the teacher may ask the students to “sniff out” how many smells there can detect.  The second stop, how many sounds they recognize (animals, humans, trains, or the wind).  On the third stop, how many big/small things, along with the different landforms, plants, and animals they may see.  And on the fourth stop, different things they can feel that are soft, hard, etc.  

4. As a class, we will discuss the differences and the importance of living and non-living things.

5. The students will pair into partners and work on page three of their “Squish!” booklet.  There, they will list the living and the non-living species in wetland ecosystems on the chart provided.  

6. The students will be given the opportunity to observe the living things that were taking refuge there.  For instance, they could roll a log onto its side to see what is living there.  Then the students will carefully roll the log back leaving the surroundings as they found it. 

7. The students will then scoop some of the pond water in their container and observe.  They will also try to catch a creature with their net/jar in order to observe with their hand lens the “coolest” things about their creature.  For example, what it looks like, how it moves, how many legs it has.  The students will then draw a picture of the creature.  Then they will try to determine what the creature’s name is by referring it to the creature chart provided.  

8. Return the water and the creature to the pond and any other findings before leaving the pond.

Extending the Experience

Extending

1. The students will write an “autobiography” discussing the life of the creature they studied while at the pond.  


Simplifying

1. The students who are experiencing difficulty will be given the opportunity to work in pairs in order to complete the given tasks with ease.

Assessments

1. The teacher will ask the students probing questions by walking around to the different groups scattered around the pond.

2. The teacher will be using a checklist to mark the students on their understanding and thinking, communication, and psychosocial skills.

3. Marking their “Squish!” booklet, and seeing if they completed the required activities at the pond.

Materials

1. “Squish!” booklet

2. Hand lens

3. Jar/ Nets

4. Picture Creature Chart 

5. “Sightseeing with a Dragonfly” article

6. Wetland map

Lesson 2

Time: 3 hours (3- 60 minute lessons)

ICT General Learner Outcome

1. C.1 - Students will access, use and communicate information from a variety of technologies

2. C.2 – Students will seek alternative viewpoints, using information technologies. 

3. C.4 - Students will use organizational processes and tools to manage inquiry. 

ICT Specific Learner Outcome

1. C.1- (2.1) The student will access and retrieve appropriate information from the Internet by using a specific search path or from given uniform resource locations (URLs)

2. C.2- (2.1) The student will seek responses to inquiries from various authorities through electronic media

3. C.3- (2.2) The student will organize information, using such tools as a database, spreadsheet or electronic webbing

Specific Learner Expectation

1. Identify some plants and animals in and around the water; and describe the life cycles of these plants and animals.
Objectives

1. What are some plants and animals that live in and around the water of a wetland?

2. What are the lifecycles of these plants and animals in and around the water?

Anticipatory set/motivation

1.  The class will reflect on the different plants and animals they observed while on their field trip at the pond.

Procedures

1. In the computer lab, the students will work on the assignment with guidance from the teacher.  The handout contains the instructions for the students to follow with respect to finding the web site and working with both files.   (Note: The students know how to operate the computer and the programs we are about to use in class.)

2. The students will connect to the internet site, http://www.2learn.ca/, then click on English, curricular resources, find the site; then scroll to science in the subject block, write in wetlands, and press search.  The students will then click onto “Life in a Massachusetts Tide Pool” where they will experience a virtual field trip of a wetland.  

3. The students will also experience the Inspirational KWL electronic webbing to organize their work with “Life in a Massachusetts Tide Pool.”  This means that they will have several files open at the same time, flipping back and forth as required.    

4. As the students look at the map of plants and animals typically found in a Massachusetts tide pool, the students will name as many of the critters as they can.  They will then go to their electronic web and enter what they already know under the heading “what the student knows.” After, the students will include 2 plants and 2 animals (from the map they were looking at), that they would like to know more about.

5. The students will return to the Massachusetts tide pool where they will research the 2 animals and 2 plants that they are interested in by clicking on the topics name under the text menu of articles. There the students will find illustrations and specific information about their topic’s lifecycle.

6. The students will return to the electronic web to complete the web by entering what they have learned.

Extending the Experience 

Integrating 

1.  Using the computer requires the students to organize and retrieve information from the Internet, thus, the teacher has integrated ICT skills into the lesson. 

Extending

1. The students, who are finished early can further their wetland experience by researching other articles provided on the web site: www.2learn.ca, ie.           a) Coastal Marsh Projects, b) Discover Canada’s Wetlands – Chapter 3; Wetland Regions in Canada, c) The Wonders of Wetlands.

2. “The students could also visit Freshwater Ecosystems http://mbgnet.mobot.org/fresh/index.htm on the MBGnet website for a comprehensive guide to the aquatic plants and animals they might find in and around local bodies of water.  Students could use this site as a field guide for identifying the organisms that students discover as a resource for follow-up research activities” (The Pond, 1999).


Simplifying

1. The students who require extra assistance will be provided the direct address for the “Life in a Massachusetts Tide Pool” (instead of following the step by step directions to get there).  

2. Students, who are struggling in their computer skills, will have the opportunity to be paired with other more, experienced students.  They will complete the assignment as a team.

Assessments

1. The teacher will take anecdotal record keeping of the student’s strengths and weaknesses in their ICT skills.

2. Asking the students, before they leave, to inform their neighbor of one animal or plant they learned about, including a summary of their lifecycle.  

3. Marking the finished assignment.  

Materials

1. Computers

2. Handouts
Lesson 3

Time: 2 hours (2 to 3 – 45 minute lessons)

Specific Learner Expectation

1. Identify and describe adaptations that make certain plants and animals suited for life in a wetland.  

Objectives

1. What are some examples of adaptations that make certain plants and animals suited for life in a wetland?

2. What are some characteristics of these adaptations?

Anticipatory set/motivation

1. The teacher will enter the classroom dressed completely out of season.  For instance, if it is summer the teacher will be dressed in a winter jacket, scarf, gloves, and ski pants.

2. The teacher will pretend everything is normal until the students ask why she/he is dressed like its winter.

3. This will lead into the discussion of adapting to your environment in order to survive.    

Procedures

1. The teacher will ask the students if they know what the word adaptation means.  

2. The class will be asked to give examples how people adapt to their environment.  For instance, depending on what season it is, people dress accordingly.  We would not survive in our environment if we wore a bathing suit in the middle of winter.  The class will, in turn, talk about the importance of adaptations.

3. The class will consider how plants and animals have certain characteristics that help them survive in their environment, such as discussing the adaptations of a cattail and a mosquito. 

4. The students will then review their field notes and relate back to their field trip to remember examples of adaptations of plants or animals they observed and to record these findings in their science notebook.  

5. The students will choose one plant (bladderwort, water lilies, pondweeds, sundew plant, pitcher plant, or peat moss) and one animal (caddisfly larvae, frogs, ducks, dragonfly, muskrat, beaver, or grebe) to research.  The students will have access to their field notes, library and class books, the Internet, natural history magazines, and encyclopedias to research. The students will be looking for different adaptations that their plant/animal has in order to survive in their wetland.

6. The students will write 2 paragraphs for the plant they choose and 2 paragraphs of the animal they choose about their characteristics and adaptations.  The students may choose to write about the following characteristics of their plant/animal.  What is the plant/animals name?  How do they reproduce?  What are they made of? What color are they?  How do they breathe?  How do they eat?  What do they eat?  What do they look like?  How do they protect themselves from their prey?  

Extending the Experience 

Integration

1. Through the written paragraphs, concerning the plant and animals, the students will have integrated language arts into their science lesson.

Extending

1. The students, who are finished early, will be offered the opportunity to work in the wetland center, in the back of the room.  The students may choose to:

a. Listen to a tape recording of different sounds in the wetlands

b. Complete a food web

c. Read stories about animals that live in a wetland

d. Complete either a fill-in-the-blank or crossword activities

Simplifying

1. The students who are experiencing difficulty, will be offered direction from the teacher to find their information.  The teacher will also clarify the word adaptation, for the student.

Assessments
1. The teacher will observe the students through informal interviews, by having different conversations with the students, concerning what they have learned.

2. The teacher will look at the students written reports, concerning their abilities to research, report, and organize their paragraphs, as well as the content.

3. The students will choose whether or not they want to put their paragraphs into their working portfolio.  

Materials

1. Field notes

2. Library/ Class books

3. Computers

4. History magazines

5. Encyclopedias

Lesson 4

Time: 3 hours (3- 60 minute lessons)

Specific Learner Expectation

1. Understand and appreciate that all animals and plants, not just the large ones, have an important role in a wetland community.

Objectives

1. Why do all the plants and animals (big or small) have an important role in a wetland community?

Anticipatory set/motivation

1. The students will complete the handout called “A Marsh Web of Life”. This will assist them to understand how plants and animals in the wetland are interconnected and how they depend on one another for survival.  As a result, the students will learn that all animals and plants have an important role in a wetland community.

Procedures

1. Make a list of plants and animals that live in or use a wetland.  
(Field notes would be useful here, or use list of organisms in the “Marsh of Life” from the poster back).

2. Assign items on the list to students and have them research food habits and predators for that plant/animal.

3. On separate cards, write the name of each plant and animal from the list.  Ask students to choose the card of the plant/animal researched and tape it on the front of their shirts.

4. Have the class stand in a circle.  The teacher is the sun, the ultimate energy source.  To begin making the web, wrap the end of the string once around your hand, then pass the ball to a student chosen to be a plant.  Give that student the ball of string and ask him or her to pass the ball to something that eats the plant, since plants use sunlight for photosynthesis.  This student should then wrap the string around his or her hand and pass it on and so on.  Many of the plants and animals should be connected to several others; if a student receives the ball of string a second time or more, it should be passed to a different students that he or she chose previously.

5. Once the web is complete, have students shift around until the web is taut.  Discuss with the students that sometimes the role of a plant or animal in the web will change, or it may be removed altogether. All parts of the ecosystem are interconnected and interdependent; every link is vital to the health of the whole, even the small plants and animals.  Use the scenarios provided to show what can happen to the food web if any one part is affected.  At each description, have the students decide which organisms would likely be most affected, and then have the students wearing that card give the string a tug.  Anyone who feels the tug should raise his or her free hand.  Then have students tug on the string so the effects are passed throughout the web.  

Scenarios

· It is raining.  A lawn care company’s truck skids and crashes near the wetland, spilling hundreds of liters of weed killer.  The rain-washes the chemicals into the wetlands.

· A stream is blocked.  The part of the stream that usually feeds the wetland dries up. 

· The wetland is destroyed when someone buys the land and builds a shopping mall there.

· Bulldozers start filling in the wetland to prepare a site for a shopping mall.

· An interpretive trail is built through and along the edges of the wetland.

· Cattle graze at the edge of the wetland.

6. The teacher will then have the student’s work on the following assignments that are laid out for the students in the extending and simplifying section.

Extending the Experience 

Extending 

1. “Have the students visit the Endangered! Web site: http://www.amnh.org/nationalcenter/Endangered/ at the American Museum of Natural History or Save Our Species at the web site: http://www.epa.gov/espp/poster/  at EPA’s Explorers’ Club to learn more about animals that are currently listed as endangered.  Students can conduct research on one of these animals in order to determine the greatest threats to its survival, and some possible protection strategies.  Students should also investigate what impact the loss of that species would have on other organisms within its environment (The Pond, 1999).”
Simplifying

1. “Have the students create a poster that includes words and pictures to show some of the relationships that exist between the animal and other living things in its environment.  Using the poster, have groups give at least one example of a change in the environment that might threaten these animals’ survival.  They should explain some of the ways in which the environment might be affected if this animal were to become extinct (The Pond, 1999).”

Assessment

1. The teacher will have many classroom activities throughout the game that will assess the students’ knowledge such as: discussions, wait time, probing questions, redirecting, and open-ended questions.  Later, observations using these strategies will be written down in the students’ files.

2. The teacher will mark the students’ assignments according to research, organization, content, and formatting skills.

3. The teacher will use these assignments in his/her working portfolios.   

Materials

1. “Marsh of Life” poster
2. Books, magazines, and encyclopedias for research
3. Index cards
4. Ball of string
5. Computer/Internet Access 
6. Poster paper, glue, and pictures of plants and animals
Lesson 5

Time: 3.5 hours (3 to 4- 45 minute lessons)

Specific Learner Expectation

1.  Identify the roles of different organisms in the food web of a pond:

· Producers- green plants that make their own food, using sunlight

· Consumers- animals that eat living plants and/or animals.

· Decomposers-organisms, such as molds, fungi insects and worms that reuse and recycle materials that were formerly living.  

Objectives

1. What are the roles of producers, consumers, and decomposers in the food web of a pond?

Anticipatory set/motivation

1. The teacher will show the students various pictures of producers, consumers, decomposers, and scavengers.

2. The students will try to guess what these plants/animals are and what their role is in their environment and their position in the food chain.  For instance, ‘who eats who?”  

Procedures

1. The teacher will write on board the headings: PRODUCERS, CONSUMERS, DECOMPOSERS, and SCAVENGERS. 

2. Ask students: What do they think these words mean? Tell them that we are going to see many examples of these words in relation to the ecosystems we are studying. Discuss the necessary components for a working ecosystem. Talk about the ideas of food, water, shelter, and space. Where does the food come from? What happens to the dead organisms? 

3. Following the discussion, ask the students if they have any ideas about what the words on the board have to do with the ecosystem. Is anyone willing to define them? 

4. Present a picture of a producer, consumer, decomposer, and scavenger. Have a student come up to see if he/she can place the pictures in the right place. Have several students try this. DO NOT COMMENT. Have the students think about how these words might describe the organisms in an ecosystem. 

5. Have students fold a piece of art paper into four sections. Label each square:             a) consumer, b) producer, etc. Have them prepare to draw examples of organisms that fit the categories as the discussion progresses. 

6. Hold up the pictures of the producers, consumers, decomposers, and scavengers again. Tell the students that one of these things takes the sun's energy and provides food for other living things in its ecosystem. Ask them which one could it be (the plant). This is a producer because it produces food for other living things. Have students draw an example of a producer in the first square. Tell the students that before they fill in the rest of their paper, they need to understand about the role of the consumer, the decomposer, and the scavenger, because some animals may carry out all three (insects). There are some animals that get their food by eating plants (producers), and/or other animals. Ask them what they think these animals are called (consumers). 

7. Have the students fill in the next blank with a picture of a consumer. Explain to the students that some animals eat dying or dead animals in order to survival. These animals are scavengers. This group includes some insects, fish, birds, and mammals. Have them fill in the next section of their picture. In order for plants to live, they have to take minerals from the soil in order to produce food for other animals. 

8. Decomposers break apart living and nonliving things into small particles that become minerals for plants. Decomposers are such things as insects, earthworms, bacteria (a very small organism), and fungi (a special kind of organism that looks similar to a plant but does not need sunshine to grow). Have the students draw an example of a decomposer. 

9. Have the students draw arrows in a circle, from the producer, consumer, scavenger, and decomposer back to the producer again. 

10. Discuss how all of these living things are needed in an ecosystem. Discuss examples of the categories of other organisms in different ecosystems. 

11. Have students act out the role of a producer, consumer, scavenger, and decomposer in various ecosystems. Each cooperative group could be assigned an ecosystem and they would need to research and identify organisms filling the different ecological roles. 

12. After they have identified these organisms and their roles, have them act out these roles by either role playing, creating a poster, or writing a story about their findings.  If there is good weather, have the students go outside with paper, pencil, and hand lens to find an example of a decomposer, a consumer, a producer, or a scavenger. When students return to class, have them share what they found, along with their poster, play, or story. Remind the students to leave nature as they found it; this is only an observation activity, not an activity where we disturb things. 

13. The students will write in their science logbook what they learned about producers, consumers, and decomposers. 

Extending the Experience 

Extending 

1. The students would present a hypothetical situation in which they would become a certain producer, consumer, or decomposer. The students would explain how they would live, what they would eat, and what they would do throughout their day.

Simplifying

1. The students would be given the opportunity to work in groups, and they would be given additional assistance by the teacher.

Assessments

1. The teacher will observe the students in class, and in their groups, as they discuss the roles of producers, consumers, and decomposers.  

2. The teacher will ask the students questions with respect to definitions in order to assess whether the students can match the organisms to its proper group.

3. The students research skills, and content will be assessed with a rubric for their group work.

4. The students will write in their science logbook.  

Materials

1.  For the Teacher: Pictures of examples of producers, consumers, decomposers, and scavengers. 

2. For the Student: A piece of art paper, folded into 4 sections, crayons, writing paper, pencil, and a hand lens.

Lesson 6

Time: 2 hours (2-1 hour lessons)

Specific Learner Expectation

Draw diagrams of food chains and food webs, and interpret such diagrams.

Objectives

1. Can the students construct a food chain/web representative of that found in a wetland ecosystem?

2. Can the students discuss the interrelationships found in the food chain/web?

3. Can the students describe and record observations from the activity?

4. Can the students make conclusions regarding the relative importance of species in the food chain/web?

5. Can the students synthesize what they know and have observed in the activity?

6. Can the students explain (in print or type) the significance of interrelationships in a wetland ecosystem?

Anticipatory set/motivation

1. All the students stand and form groups of four. Each group forms a circle holding hands. 

2.  A hula-hoop is looped onto one student’s arm and the circle is closed with the hula-hoop in place.  

3. The object of the activity is to move the hula-hoop all the way around the circle of four without letting go of the hands.  The activity demonstrates the need to work together as everyone in the group is connected.  

Procedure

1. The students will explain what they felt was the most important element in the hula-hoop game.  Through a brief discussion, the students will understand that they were connected in such a way that each was dependent upon the other to achieve a goal.

2. I will pose questions to the students with respect to food chains/webs. 

3. Following our discussion, I will show various examples that I have accessed through Internet websites. As we view the various food chains/webs, we will review and discuss the different roles of the different organisms: producers, consumers, and decomposers. We discuss the interrelationships found in the wetland ecosystem, and how various species of organisms are dependent upon each other for their survival.  We will also discuss the food chains/webs in terms of the nutrients (energy) moving from one species of organism to another. 

4. The students are divided up into groups.  Each student is given a piece of colored paper.  The students form groups with those that have the same colored paper as their own. 

5. I will explain that each group will be given 25 clear plastic cups and 25 pieces of white paper (5cm x 5cm).  Each cup represents a species in a wetland ecosystem.  On each piece of paper, the students are to draw a picture of an organism found in the wetland ecosystem. Each cup will have one picture taped to it. 

6.  In their groups, the students look through books provided about food chains/webs.  They are to discuss the organisms and roles of the organisms. Collectively, each group is to build a food chain/web.  They will arrange the species (cups) according to their respective trophic levels (ie. producers, consumers, and decomposers). They will hypothesize possible outcomes from the removal of a species from the food chain/web and how this may affect other species in the ecosystem.  The students can pull out a species (cup) and observe the affect this may have on the structure of the food chain. 

7. Once the students have completed their food chain/web, they will discuss the relationships they see, and each student will draw out their food web in their logbooks.  Under their drawing, students will write one to two paragraphs describing the food chain/web.  They are to include what they believe could happen when one species is removed from the food chain/web.

8. We will close this lesson with a discussion about interrelationships in food chains/webs in a wetland ecosystem.  We will discuss the cycling of organisms and materials through the food chain/web. We recap the main links in the food chain: producers, consumers, and decomposers.  Students are to hand in their food chain/web diagrams and written work the next day.          

Extending the experience

Extending

1. To extend the concept of food chains and food webs, I would utilize the Inspiration software.  This is a tool that can be used by students to effectively develop their visual thinking.  They can create food chains and food webs at the same time enhancing their understanding of the interrelationships and connectedness of the natural world. 

Integrating concepts of interrelationships into Social Studies lesson plan

1. Inspiration software can also be used to integrate the concepts of interrelationships found in nature and those found in our society.  Integrating this lesson with lessons from Social Studies Topic C: Canada’s Links With Other Countries may enhance the students’ understanding of connectedness in our world.  Use of the Inspiration software affords the student the opportunity to create concept maps and other visual diagrams giving them deeper understanding of the concepts of interrelationships.      

Assessment
I will be incorporating a two-part assessment into my lesson plan.  

1. One part of the assessment would be a self-evaluation that they would be required to complete and hand in to me the following day.  The focus of the self-evaluation: participation in their respective groups (discussion and construction of food chain/web); recording observations and contribution to development of hypotheses and conclusions; and other communication and affective aspects of working in a group situation.  

2. The second part of the assessment involves an informal assessment of their behaviors and capabilities.  Through observation, questioning strategies (ie. probing, chaining, leveling, and appropriate wait time), and interviews I will collect anecdotal information on each student’s efforts, participation, and strengths and weaknesses with respect to their understanding of the lesson and the activity. 

3. After I have marked their assignments, in two or three days I will follow up with a quiz, including a diagram of a food chain/web. 

4.  Students will be asked to consider including this assignment in their portfolios.  

Materials

1. 5 different colored pieces of paper (6 of each, total of 30)

2. Computer

3. Projector screen

4. Internet access

5. Inspiration software

6. Chalk

7. Library books about wetlands and food chains/webs

8. Clear plastic cups (150)

9. White paper (5cm x 5cm)

10. Pencils

11. Pencil crayons

12. Scotch tape

13. Lined and white paper (30 of each)

14. logbooks

Lesson 7

Time: 3 hours (4- 45 minute lessons)

Specific Learner Expectation

1. Recognize that some aquatic animals use oxygen from air and others from water, and identify examples and adaptations of each.

Objectives 
1. Can the students identify different adaptations used by different organisms in a wetland ecosystem?

2. Can the students describe atmospheric and water breathing systems used by different organisms in a wetland ecosystem?

3. Can the students classify organisms according to type of breathing system they use?

4. Can the students apply their understandings of adaptation and breathing systems in their written work?

5. Can the students justify the necessity of their organism’s particular adaptation and breathing system in their written work?

6. Can the students operate technology tools with effectively and efficiently with minimal assistance?

Anticipatory set/motivation
1. Six students will be randomly chosen to model the latest in Wetlands Adapt-a-Wear. 
2. The rest of the students will try to guess the adaptation the participant is demonstrating. 

3. Students must explain which animals have this particular adaptation and how the adaptation works.  If they cannot answer a question, then the question goes around the room until it is satisfactorily answered. 

4. The adaptations are:

· Raincoat – ducks feathers

· Camouflage shirt or pants - frog

· Airplane - birds

· Canoe paddle – duck’s webbed feet

· Straw – mosquito’s tube-like tongue

· Scuba tank – diving beetle

Procedure

1. The lesson begins with the construction of a concept map on the board.  Each student will be provided with a list of some terms and some names of organisms related to a wetland ecosystem.  We will begin to develop the concept of adaptation. This map will be draw up on a large piece of white paper on the side wall.  We will return to this map at the conclusion of the lesson.  

2. We will discuss how animals obtain oxygen, both through the atmosphere as well as the water.  

3. Following our discussion, students will log onto the Ducks Unlimited web site:www.ducks.ca .  We will read about and view animals that live in, on and around a wetland ecosystem.  Students will be questioned as the which animals breath oxygen from the atmosphere and which breath oxygen from the water.  Several examples of vertebrates, insects, and crustaceans will be viewed. 

4. Students will have a chart to complete with respect to adaptation (see chart following lesson). 

5. Students will be required to write a story entitled, One Day in the Life of _____, filling in the blank with one of the animals we learned about today.  They will write their story in their logbooks. The story must include an adaptation that benefits their animal, either to get food, to move, to evade predators, or some other means by which it utilizes the adaptation to survive. Story must include a description of the system of breathing used by their animal. Students will be given one week to complete their story.  It may be hand-written or typed.

6. I will circulate around the room assisting with navigation on the Internet as necessary and answering any questions. Students are encouraged to ask the person sitting adjacent to them for assistance before requesting help from me. 

7. The lesson is concluded with a recap of different adaptations and respiratory systems. We return to the concept map and add additional information we have acquired.

Extending the experience

Extending

1. For those students who require an additional challenge, or who complete their assignment early, The Web Walker activity will be offered.

2. The activity will list ten different animals that live in a wetland habitat.  However, the animals will be listed by their genus species name.  The students will have to search the Internet or other sources such as encyclopedias and ecology or systematics dictionaries to find the common names of the animals.  They will be given one week to hand in this assignment.

Simplifying 

1. Students, who have difficulty processing information in language-based activities and may be more kinesthetically inclined, may build a model of their animal with plastercine, instead of writing the story.  

2. They must list the key characteristics of their animal in point form in their learning logs. 

3.  These students will be required to explain how the adaptation benefits their particular animal model. 

4. They have the choice of giving an oral presentation to the whole class or in private to me.

Assessment


1. Computer skills and competency will be recorded using a checklist.  

2. Adaptation charts will be assessed for completeness, accuracy, and spelling. 

3. The story will be assessed using a rubric.  (The students would have received the rubric at the time the assignment was given, so that the children know what is expected of them.)

4. A matching and true/false quiz will be given after all assignments are handed in.

Materials

1. Chalk

2. Adaptation terms and list of organisms (30)

3. Raincoat

4. Camouflage shirt or pants

5. Airplane

6. Canoe paddle

7. Straw

8. Scuba tank (made from cardboard box)

9. Ecology and systematics dictionary

10. Encyclopedias

11. Logbooks

12. Pens

13. Computers

14. Web activity sheets

15. Adaptation charts (30)

16. Large white paper

17. Felt pens

18. Plastercine

Lesson 8

Time: 4 hours (4-1 hour lessons)

Specific Learner Expectation


Identify human actions that can threaten the abundance or survival of living things in wetland ecosystems; e.g., adding pollutants, changing the flow of water, trapping or hunting pond wildlife.

Objectives 
1. Can the students create a spreadsheet of duck data?

2. Can the students construct a bar graph from spreadsheet?

3. Can the students compare the duck data in the bar graph?

4. Can the students differentiate between increasing and decreasing population? 

5. Can the students infer causes of change in duck population? 

6. Can the students formulate possible outcomes from duck data?

Anticipatory set/motivation

 Make a mini-ecosystem with the following materials:

· Baking pan

· Soil

· Grass

· Leaves

· Water

· 3 or 4 plastic miniature animals

· small amount of engine oil

· salt and pepper

1. Explain to the students that this represents a wetland ecosystem.  Ask one of the students pour the oil slowly over the ecosystem.  The oil represents human action that can threaten the abundance or survival of living things in the ecosystem.  

2. Ask another student sprinkle salt and pepper over the ecosystem.  The salt and pepper represent pollution from the air falling onto the ecosystem.

3. Ask another student to take away two plastic animals.  This represents hunting or trapping of animals in the ecosystem.

4. I ask students to offer any other possible human actions that could be threatening to the ecosystem.

Procedure
1. As a class, we will discuss human influences that are ever increasing in scope and magnitude, such as, agriculture, development and industry. The water in wetlands is often used for municipal, industrial, agricultural, and recreational purposes.  Much of the water in underground reservoirs (groundwater) originally comes from wetlands.  This water is used to supply wells for homes, farms and towns.  Pollution from pesticides, herbicides, acid rain, and other man-made poisons has a direct and indirect impact on all the plants, animals, air, soil, and water in a wetland ecosystem.  The removal of shoreline vegetation and/or grassy and wooded upland areas around wetlands results in a loss of habitat for many animals.  This is the greatest threat to waterfowl.  Fire, either natural or man-made can also be devastating to a wetland ecosystem.

2. The purpose of this activity is for the students to experience some of the important factors that affect the survival of migratory water bird populations. 

3. Each student represents thousands of water birds. In this simulation, we will not consider the hazards en-route by migrating water birds: predators, weather, disease, fire and other events. 

4. One paper plate is given to each group of three students at each end of the field.  Thus, every group of three students will have a “wintering habitat” at one end of the playing area, and a “nesting habitat” at the other end.  

5. Explain to the students that they are water birds, and they will migrate between these two areas at your signal.  Tell them that the paper plates represent “wetlands”.  These wetlands provide suitable habitat for water birds.  At the end of each journey, the students will have to have one foot on a paper plate in order to be allowed to continue.  If they cannot get their foot on a plate, that means they have not found any suitable habitat.  They “die” and have to move (temporarily) to the sidelines and watch.  During migration, the birds may want to “flap their wings”, moving their arms like birds in flight.

6. Explain to the students that many factors will limit the survival of populations of migrating water birds.  Some involve changes in wintering and nesting habitats.  There will be times of abundant food, water, shelter, and space suitably arranged to meet the habitat requirements of the birds.  There will be other times when the habitat is stressed, with many factors limiting the potential for survival.  Sometimes the area of available habitat is reduced.  Tell the students that for purposes of this activity only three water birds can occupy a “habitat” (paper plate) at any one time.

7. Once the rules and conditions of the game have been explained, the activity will begin with all the students at the wintering habitat.  Announce the start of the first migration.  Have the students migrate in slow motion until they become familiar with the process.  Then they can speed up.  On the first try, all the birds will successfully migrate to the nesting habitat. Explain that there has been not loss in the area of available habitat.  Thus, a successful nesting season is at hand.

8. Before the students migrate toward the wintering habitat, turn over one plate from the wintering region.  Explain that a large wetland area has been drained and used for agricultural purposes.  Tell the students to migrate to the wintering habitat.  Have the three students that will be displaced, stand on the sideline.  Tell the students that these three died as a result of loss of habitat.  Remind any “dead birds” that they will have a chance to get back into the activity as surviving hatchlings when favorable conditions prevail.  The students on the sideline are encouraged to help the teacher give examples of changes in the habitat conditions.

9. Before the next migration to the nesting region, turn over four plates in the nesting habitat.  This could represent a catastrophic loss (possibly an oil spill).  Instruct the students to migrate.

10. Before many cycles are repeated, provide examples of changes in the habitat conditions that could have taken place making it possible for them to survive.  The students on the sidelines are encouraged to offer examples as well. Turn over paper plates in the nesting habitat.

11. Repeat the process for eight or ten migration cycles to illustrate changes in habitat conditions with resulting effects on the birds.  Examples are given of factors that might influence the birds’ survival.  Some limiting factors are a natural and dynamic part of any environment.  This is true of factors favoring survival as well.  However, the significant difference in the case of the survival of populations of migratory aquatic birds seems to be the loss of degradation of huge areas of suitable habitat, much of it as a result of human intervention.  Be sure to create one or more “disaster” years to illustrate catastrophic loss of large areas of available habitat.  Remember that, overall, the availability of suitable habitats for migrating aquatic birds is diminishing. The activity should end with fewer areas of available habitat than accommodate all the birds.  There is general agreement that the greatest long-term threats to the survival of populations of migratory water birds are the loss and degradation of habitat.

12. Following the activity, students access a spreadsheet program on their computers.  Each student is given duck data (see data following the lesson).  The data is to be used to make a bar graph of the duck populations: Mallards, Pintails, and total ducks see example of bar graph following lesson).  

13. Once the students have completed their graph, they are to answer the following questions, (written in full sentences, hand or type-written):

· What happened to the Mallard population between 1976 and 1978?  Give three examples of what may have happened.

· Which year shows the least number of Pintails?  Which year shows the most number of Pintails?  What do you predict will be the number of Pintails in 1992?

· Looking at the total number of ducks over the years, what do you believe is the population in 2002?  What do you think is the major cause of change to the duck population?  Explain how an industrial or agricultural development can affect the survival of ducks. 

14. I will circulate around the classroom asking and answering questions about the spreadsheet program, and providing feedback.  Students are encouraged to ask assistance from the person sitting adjacent to them first, then they can ask me.  In class time will be given to complete this assignment.   

Extending the Experience
Simplifying

1. The students will build a bar graph using only three years of duck data (1970, 1978, and 1985).  These students will use plastic cube manipulatives.  They also have three questions they must answer with respect to this data.  They may write, type, or present the answers orally.

Extending

1. Students will graph the another set of data in a different format, for example, a line graph.  They will have three questions to answer with respect to this data.
Assessment
1. Students will be observed for participation and discourse skills in migration game.  Students who offer examples of changes to habitat during the game will be given immediate positive feedback.  

2. Students’ computer skills will be observed and subsequently recorded on a checklist.  The checklist will be broadly based, ie. independent, some assistance, little assistance, considerable of assistance, etc. The checklist will also include the major areas of difficulty a student is having struggle with.

3. A quiz will be given a couple days after the assignment is handed in.  A different set of data along with 3 or 4 questions will be handed out.  Students will graph the data.  They will be required to interpret the graph and answer the questions.     

Materials

1. Large playing area (approx. 20 m in length)

2. Paper plates – top colored green, bottom colored black (20)

3. Computers

4. Duck data (30)

5. Question sheet (30)

6. Baking pan 

7. Soil

8. Water

9. Grass

10. Leaves

11. 3 or 4 plastic animals

12. engine oil

13. salt and pepper

Lesson 9

Time: 4 hours (4-1 hour lessons)

Specific Learner Expectation
Identify individual and group actions that can be taken to preserve and enhance wetland habitats.

Objectives

1)  Can the students work collaboratively to plan and share information about a wetland project?

2) Can the students discern between information that is relevant to the wetland project and that which is not?

3) Can the students distinguish between positive outcomes for wildlife and positive outcomes for humans?

4) Can the students list the real or potential negative outcomes of the wetland project?

5) Can the students infer possible consequences to the wetland area if the project did not go ahead as planned?

6) Can the students write a 1-2 page typed report describing the wetland project?

7) Can the students give a 10 minute group presentation about the wetland project?

8) Can the students locate the wetland project on a map?  

ICT General outcome: 
1. C5 Students will use technology to aid collaboration during inquiry

Specific outcomes:
1. 2.2 record group brainstorming, planning and sharing of ideas by using technology

2. 2.3 extend the scope of a project beyond classroom collaboration by using communication technologies, such as the telephone and email 

Objectives: The students will:
1. access a web site applicable to an organization involved in preserving wetlands

2. collaborate with group members in the planning and sharing of information about a wetlands preservation project using email

3. retrieve information from the web site applicable to their project

4. paraphrase, in their own words, information from the web site that is applicable to their project

5. communicate to group members, through the use of email, information about a wetlands preservation project that has been completed or is currently underway  

6. email one completed copy of the preservation project to me 

Anticipatory set/motivation

1. The students watch the video, More Than Ducks, in order to get an idea of human activities that help to preserve or enhance a wetland ecosystem. 

2.  The students are encouraged to write down as many of the methods noted in the video (ie. removal of vacant beaver dams, sculptured seeding, and matching plants with the terrain). 

3.  Following the video we discuss these and other methods.  We also discuss the Dikeland project, in the Bay of Fundy, where people work to preserve the wetlands in conjunction with farming and highway construction projects.  In British Columbia, the estuaries, where the land meets the sea, are another important area where ongoing conservation projects are underway.  

Procedure

1. I will begin this lesson with background information about the importance of wetland environments.  

Wetland ecosystems provide enjoyable settings for many people’s educational and recreational activities, such as fishing, hunting, nature walks, field studies, and photography.  Unfortunately, our wetlands are disappearing.  The most important wetlands in North America are those on the Canadian prairies.  They provide breeding and nesting areas for about 70% of all of the North American waterfowl. If wetlands continue to disappear, there will be less and less food and habitat available for waterfowl and all other wetland wildlife.  Many species may simply vanish and become extinct.  Gone forever.

2. From the video, we see that there are different ways in which humans can enhance or preserve a wetland ecosystem.  The list of organizations you see up on the overhead includes the organizations’ web site addresses. 

3. Students form groups of three.  We will organize the groups based on where our birthdays fall in the year.  

4. Each group will choose a name of an organization out of the hat.  All of the organizations in the hat are involved in preserving or enhancing wetland ecosystems in one way or another.  Each group member will be required to search the web site of their organization to view the different projects that are ongoing. 

5. As an example, I will go to the Department of Agriculture Food and Rural Development Branch web site: http://www.agric.gov.ab.ca/ I will navigate around on the site pointing out the titles that may discuss projects.  We will look at one of the projects. I will ask different students to offer answers to the five questions below (see #7.) with respect to the project we are viewing.  We will summarize the project together.

6. The students will type a summary of their project in their own words. Students, in their respective groups, will discuss the relevant facts of the project. The students will be given the following questions to help them focus their information they have accessed from the organization’s web site.

· Is the information relevant to the wetland project?

· What are the positive outcomes for wildlife?

· What are the positive outcomes for humans?

· What are the real or potential negative outcomes of the wetland project?

· What may be possible consequences to the wetland area if the project did not go ahead as planned? 

7. I will expect each member in the group to write or type their own summary. They can communicate their ideas through email as necessary. 

8.  Students will email their individual final copy to me. 

9.  Each group will be required to give an oral presentation to the class.  They will access their organization’s web site to show the rest of the class where they got the information about the wetland project.  They will point out on a map the location of the wetland project. 

10. The following is the list of organizations and web sites that will be accessed:

Alberta Environment: http://www3.gov.ab.ca/env/
Canadian Wildlife Service: http://www.cws-scf.ec.gc.ca/index_e.cfm
Environment Canada: http://www.pnr-rpn.ec.gc.ca/index.en.html
Ducks Unlimited Canada: http://www.ducks.ca/
Canadian Wildlife Federation: http://www.cwf-fcf.org/
Watersheds of Alberta: http://www.albertawatersheds.org/
Alberta Conservation Association: http://www.ab-conservation.com/index2.asp
National Wildlife Federation: http://www.nwf.org/wetlands/
 11.  I will circulate around the classroom and answer questions with respect to the assignment and the use of the computer.   

Extending the experience

Simplifying

1. Students will listen to a sound recording (cassette tape) of Dr.. Suess’, The Lorax while following along in the book.  The students will draw a before and an after picture of the ecosystem in depicted in the story.  One picture will be one of destruction, and the other will be one of preservation.

Integrating Social Studies Topic A: Canada: Its Geography and People 

The Social Studies objective that could be tied in with this extension activity: students will synthesize information about how the physical features of a region affect natural resources, occupations, population distribution and transportation.

1. Students will remain in their former groups for a debate.  Each group will represent their respective organizations. 

2. I will represent the urban developers.

3. The following scenario will be presented for debate: There is a large marsh just on the edge of Mudville, a town of 6,000 people.  Right now there is a great deal of debate in town about how the marsh should be developed and used.  Most of the wetlands in your area have now been drained for agriculture or urban development.  This is on of the last remaining marshes of a good size near you.  What can be done to preserve the marsh?

4. Students will debate the issue in the scenario and try to come up with resolutions that would call for the preservation of the marsh.

5. Students will demonstrate respect for the rights and opinions of others.

6. Evaluate an action that shows responsible use of the marsh.

Assessment

1. Through questioning strategies (ie. probing, chaining, leveling) and appropriate wait time for responses, I will assess whether the students understand the requirements of the assignment. 

2.  I will observe the students’ navigation skills on the computer and record my observations on a checklist. 

3.  Students will be given a rubric that delineates all the requirements of the assignment.  The rubric will also include a self-evaluation section concerning participation in the group. 

4.  In addition, a self-evaluation of their computer skills will also be required.  Each student will hand this in, following the group presentation.  

5. Students will be assessed on the completeness of their assignment as well as neatness and organization.  

Materials

1. More Than Ducks video

2. Overhead projector

3. List of organizations on transparency

4. Computers

5. Paper

6. Hat

7. Organizations on slips of paper (8)

8. Portable computer and projector

9. Focus questions (24)

10. Map of Alberta

11. Map of Canada

Lesson 10

Time: 2.25 hours (3-45 minute lessons)

Specific Learner Expectation
 Recognize that changes in part of an environment have effects on the whole environment.

Objectives 

1. Can the students observe and record pond organism activities before and after a temperature decrease?

2. Can the students measure the rate of activity of pond organisms?

3. Can the students describe a cold-blooded organism?

4. Can the students predict possible outcomes to pond organisms undergoing a temperature increase?

5. Can the students discuss and explain how wetlands are lost?

6. Can the students distinguish between man-made and natural causes of change to a wetland ecosystem?

Anticipatory set/motivation
1. Assemble the students into groups of five.  

2. Each group fills a small bowl with water. This represents a wetland ecosystem. 

3. Next, approximately 1 tablespoon of vegetable oil is added to the water.  The oil represents life.  

4. Finally, 1-2 teaspoons of dish soap is added the ‘ecosystem’. The dish soap represents man-made pollutants. 

5.  Students observe the changes that occur in the whole ‘ecosystem’ as a result of changes to part of the ‘ecosystem’.  This is just a representation of how making changes to an environment can have an impact on an ecosystem. Sometimes this impact can be very serious.  Sometimes, the organisms in an ecosystem will move away, however most times they will just simply not survive.      

Procedure

1. I will ask the students the following problem:

How are the activities of pond organisms (breathing, feeding, and moving) affected as

 the water temperature decreases?

2. The questions we will address:

a. Did the pond organisms become more active or less active as the temperature   decreased?

b. Were all organisms affected the same way?  Explain.

c.  How did you measure the rate of activity?

d.  Why are most of the organisms you studied called “cold-blooded” organisms?

e.  What would you predict would happen if the water temperature would be raised above normal?

3. Today we are going to observe a sample of pond water.

4. We begin by taking the temperature of the water. 

5. The class will be form groups of three. In each group there will be a recorder, a time monitor, and an observer.  Each group member will take each position for one minute, and then they will rotate.  

6. Observations are to be recorded on a shared paper.  

7. Once all the groups have had a turn, the pond water is put into the refrigerator overnight.  

8. The following day, we will take the pond water out of the refrigerator and record the temperature.  We will observe and record the activity of the organisms in our groups.

9. Each group member gets a photocopy of the observation sheet along with the above questions. The observation sheet and the question sheet will be stapled into their logbooks.  They are given time in class to discuss the questions and complete the assignment in class.  The assignment is handed in when completed.  

10. While the groups are taking their turn, the rest of the class will sit around the ‘campfire’ at the back of the room.  We will be discussing what we have learned about wetlands and why they are so important.  We will review changes caused by farmers, industry, and others. We will also review changes that can occur naturally.  We will discuss the following questions:

1. How are wetlands lost?

· droughts and dry spells

· too little rain in summer and little snow in winter

· pollution from pesticides and herbicides, acid rain

· being drained or filled (garbage dumps, landfill sites)

· use for farming, roadways, industry, housing, etc.

· fire, natural or man-made

2. What happens when wetlands disappear?

- how are the waterfowl affected?

3. What are some of the organizations involved in preserving or enhancing the wetlands?

4. Can harmful effects on wetland environments be minimized if people understand the many interactions and interdependencies that are characteristic of wetland ecosystems?

11. The teacher will split the class into four groups to play a round of jeopard.  The teacher will have numerous questions relating to the entire topic of wetlands for the students to answer for review. 

12. Handouts summarizing our discussion will be given out at this time.  Students are encouraged to review their handout, as they will be quizzed on the material from this lesson in a couple days.

Extending the experience

Simplifying

1.  Students that have difficulty with written work will be given a chart to complete.  This chart will include illustrations of various organisms that may be present in the pond water.  The chart will also include columns labeled: feeding, breathing, and moving.  The students will observe organisms in the pond water and write down brief descriptions of their activities beside the corresponding illustration.  This will minimize the amount of writing required. These students will still be required to participate in their groups as time monitors and observers.

Extending

1.  Students who require additional challenge will be given an organism from the pond water to study under the microscope.  They will be required to draw it as precisely as they can.  It will be explained to them that this is a common technique that biologists use to understand the structure of very small organisms.  They will look up the name of their organism in an insect book to verify the species genus.  They will use the insect book to help them to label their illustration as accurately as possible.

Assessment
1. Each group will be required to fill out a group-evaluation form.  The basic premise of this form: How well did you work with your group members to fulfill the group goals?

2. Students will be required to hand in their assignment.  The assignment will be graded with respect to completeness and content.  

3. Students will be given a short quiz consisting of matching, true/false, multiple choice, and short answer questions.

Materials

1. Dish soap

2. Water

3. 6 small bowls

4. Vegetable oil

5. 3 large glass jars (4L)

6. 3 samples of pond water with a variety of active animal life

7. Clock or watch

8. Refrigerator

9. Hand lens

10. Question sheet (30)

11. Campfire (logs with yellow and orange construction paper as flames)

12. Logbooks

13. Jeopardy Board (with a list of questions and answers for review)

14. Summary handouts (30)

Reflection
The following questions list the necessary considerations that the teacher should bear in mind during, and at the end, of each lesson.  This list is by no means exhaustive.

· Was the procedure effective?

· Were the students on task?

· Were the goals met?

· Was the content developmentally appropriate?

· Did I effectively assess individual accountability of students during group work?

· Was I encouraging the students to ask questions and offer answers?

· What could I have done differently to improve the lesson?

· What went very well?

· Did I have enough time to complete the lesson?
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Animal Adaptations

Animal           Adaptation
Purpose(s) of Adaptation

Protection       Getting Food    Breathing         Moving

Frog
Webbed Feet





Muskrat
Chisel-like teeth





Duck
Migrates south in fall





Mosquito
Tube-like tongue





Leech
Suckers at ends of body





Damselfly

Nymph
Feather-like tails





Water Boatman
Hindlegs long and flat





Duck
Preen feathers (spread oil over them)





Sandpipers
Long, thin legs





Diving Beetle
Traps air under its wings





Water fleas
Sweep food into their mouths with their legs





Bufflehead duck
Dives under the water every so often





Ducks
Extra, transparent eyelid





Muskrats and beavers
Two layers of fur





Midge larvae
Transparent bodies





Bladderwort Plants
Hollow sacs on their leaves





