Biodiversity is the Best!

Overview: 

 In this inquiry-based unit, the students will learn that conserving and protecting our water supply is crucial after they research the biodiversity of a specific ecosystem and discover that water is necessary for biodiversity and biodiversity is necessary for the health of the planet.

Grade Level: 6

Strand and Topic: Understanding Life Systems: Biodiversity

Inquiry Focus:  

biodiversity, impact, water cycle, sustainability, interrelationships, vertebrate, invertebrate, global, condensation, precipitation, evaporation, ground water, climate, ecosystem, biome, habitat, environmental footprint, species, invasive, population

Timeline:  

A minimum of 6 weeks is suggested for this inquiry.  The time required for the students to get to the desired depth of understanding about biodiversity and water will depend on their background knowledge, skill set, and level of engagement.

Big Ideas:

· Humans make choices that can have an impact on biodiversity.
· Because all living things are connected, maintaining diversity is critical to the health of the planet.
· Biodiversity includes diversity of individuals, species, and ecosystems.

Overall Expectations:

Science and Technology

1. Assess human impact on biodiversity and identify ways of preserving biodiversity.
2. Investigate the characteristics of living things, and classify diverse organisms according to specific characteristics.
3. Demonstrate an understanding of biodiversity, its contributions to the stability of natural systems, and its benefits to humans.
Specific Expectations:

Science and Technology 

· 1.2 assess the benefits that human societies derive from biodiversity and the problems that occur when biodiversity is diminished
· 2.1 follow established safety procedures
· 2.2 investigate the organisms found in a specific habitat and classify them
· 2.3 use inquiry/research skills to compare the characteristics of organisms
· 2.4 use appropriate science and technological vocabulary
· 2.5 use a variety of forms to communicate with different audiences and for a variety of purposes
· 3.1 identify and describe the distinguishing characteristics of different groups of plants and animals
· 3.2 demonstrate an understanding of biodiversity as the variety of life on Earth
· 3.3 describe ways in which biodiversity within species is important for maintaining the resilience of those species
· 3.4 describe ways in which biodiversity within and among communities is important for maintaining the resilience of these communities
· 3.5 describe interrelationships within species, between species, and between species and their environment
· 3.6 identify everyday products that come from a diversity of organisms
· 3.7 explain how invasive species reduce biodiversity in local environments

Social Studies

· B1.3 explain why some environmental issues are of international importance and require the participation of other regions of the world, along with that of Canada, if they are to be effectively addressed
· B2.1 formulate questions to guide investigations into global issues of political, social, economic, and/or environmental importance
· B2.2 gather and organize information on global issues
· B2.4 interpret and analyse information and data relevant to their investigations
· B2.5 evaluate evidence and draw conclusions about global issues
· B2.6 communicate the results using appropriate vocabulary







Language: Oral Communication

· 1.4 demonstrate an understanding of the information and ideas in increasingly complex oral texts in a variety of ways
· 1.6 extend understanding of oral texts by connecting, comparing, and contrasting the ideas and information in them to their own knowledge, experience, and insights 
· 2.3 communicate orally in a clear, coherent manner, using appropriate organizing strategies and formats to link and sequence ideas and information
· 2.4 use appropriate words and phrases from the full range of their vocabulary including inclusive and non-discriminatory language

Language: Reading

· 1.1 read a wide variety of texts from diverse cultures
· 1.2 identify a variety of purposes for reading and choose reading materials appropriate for those purposes
· 1.4 demonstrate understanding of increasingly complex texts by summarizing and explaining important ideas
· 1.6 extend understanding of texts by connecting, comparing, and contrasting the ideas in them to their own knowledge, experience, and insights, to other familiar texts, and to the world around them
· 1.8 make judgements and draw conclusions about ideas in texts and cite stated or implied evidence
· 3.1 automatically read and understand most words in a range of reading contexts.

Language: Writing

· 1.2 generate ideas about a potential topic and identify those most appropriate for the purpose
· 1.4 sort and classify information for their writing in a variety of ways that allow them to view information from different perspectives and make connections between ideas
· 1.5 identify and order main ideas and supporting details and group them into units that could be used to develop a structured, multi-paragraph piece of writing
· 1.6 determine whether the ideas and information they have gathered are relevant, appropriate, and adequate for the purpose, and do more research if necessary
· 2.5 identify their point of view and other possible points of view
· 2.7 make revisions to improve the content, clarity, and interest of their written work




Language: Media Literacy

· 3.1 describe in specific detail the topic, purpose, and audience for media texts they plan to create, and identify challenges they may face in achieving their purpose
· 3.3 identify conventions and techniques appropriate to the form chosen for a media text they plan to create
· 3.4 produce a variety of media texts for specific purposes and audiences, using appropriate forms, conventions, and techniques

Key Concepts:

Water, life, humans, environment, organisms, protect, biodiversity, balance, healthy planet

Prior Skill Sets:

· ability to work in big and small groups and as individuals
· ability to make jot notes and to summarize information from the internet
· ability to use a graphic organizer to organize information clearly
· ability to use a computer, a Chromebook, and/or an iPad
· ability to listen to and follow directions

Prior Knowledge:

· All living things need water to live
· Organisms are all connected and thrive in specific ecosystems
· Organisms have characteristics that make them similar and different to other organisms
· Ontario is our province and Canada is our country

Materials and Equipment:

· pencil
· paper
· technology (computer, Chromebook, iPad)
· library books
· various materials for the science experiments listed






Safety:

· students must follow the school policies for technology and internet safety
· students must follow the teacher’s safety rules during science experiments
· students must follow the teacher’s safety rules when outside in the school yard for this unit and when the class explores a local water habitat 
· please consult the STAO Resource:  Safety in Elementary Science and Technology http://stao.ca/res2/unifElemSafety/

Instructional Planning and Delivery:

Engage -> Explore -> Explain ->Extend -> Evaluate

Teacher Directed ---------------------------------> Student Directed

Engage (I SEE)

Activity 1:  Introduction to the Water Cycle 

Using BLM #1, BLM #2, BLM #3, and BLM #4, have the students share in pairs, then share with the whole class.

BLM#1  
               a) What do people use water for? (Has this changed in the last century?)
	b) What do animals use water for?
	c) What do other living things use water for?
BLM#2
               a) What living things live in water all the time?
	b) What living things live near water all the time?
BLM#3
              a) Why is water important?
	b) How does it get polluted?
	c) How much of our planet is water?
BLM#4
               a) Where does water come from?
	b) What is the water cycle?

Have students explore these websites and videos about the water cycle:
(Try giving the students K, W, L charts and have them fill in the K and W sections first and then jot down notes in the L section as they watch and explore.)

The Water Cycle- Ecogeeks
www.neok12.com/Water-Cycle.htm    
An excellent introduction video about the water cycle that students will love!

The Water Cycle
www.kidzone.ws   (Click on science and then science facts:  The Water Cycle)
A great introduction page about how old water is, as well as definitions for evaporation, transpiration, condensation, and precipitation in kid language
Ask students to then look up Aboriginal myths and beliefs about water.  How does this information compare to the scientific facts that they just learned?

The Water Cycle- NBC Learn	
www.youtube.com/watch?v=al-do-HGulk 
A wonderful video that ties into the other 2 tasks and adds more details

After each task, have a knowledge building circle about what they already knew, what they just learned for the first time, and what they still wonder about.  Have them write down their “K”,”L”,” W” statements on separate post-it notes and place them on a chart on the board. 

Next, watch as a class:

Water Cycle Experiment
www.youtube.com/watch?v=2rwFK5_Viqo  
Pause the video after the ice cubes have been placed on top of the saran wrap and ask your students to predict what is going to happen next.
· This is a fantastic video explained by a young girl!
· Perhaps use the POE (predict, observations, explain model) here to encourage more thorough    scientific thought.
Then conduct the experiment as a whole class:
You’ll need 5 ice cubes, a big glass bowl, a small glass bowl, Saran Wrap, 2 c. hot water, oven mitts, spoon, 1 tsp. salt

1. With oven mitts, place hot water in a big glass bowl
2. Pour in salt and stir with a spoon
3. Place small bowl (land) in the big bowl (ocean), making sure it’s empty and dry
4. Place 2 layers of Saran Wrap (clouds) over the bowl and seal the edges
5. Place ice cubes (cool atmosphere) on top of the Saran Wrap and directly over the small bowl
6. Wait 10 minutes….or until evidence that your water cycle is working
7. Have a class discussion about what happened and why.  Were their predictions accurate?

Next, look up as a class:

All Dried Up 
www.thewaterproject.org/resources/lesson-plans/evaporation-experiment    
This will demonstrate how sunlight affects the rate of evaporation.
You’ll need 2 dishes and 4 tsp. water

1. Place 2 tsp. of water in each dish
2. Place one dish in the sunlight and the other in the shade
3. Observe dishes every 4 hours and record what happens

Ask the class, “Where did the water go?”, “From which dish did the water disappear faster?”, and “What caused the water to disappear?”  Ask the students to come up with their own experiment ideas to demonstrate the rate of evaporation and choose 2 or 3 of their ideas to try in the classroom over the next couple of days.
	
Next, watch as a class:

Where Does Water Go When It Rains?
www.neok12.com/video/Water-Cycle/zX05425c6546730a707c5941.htm 
This video will give students a more in-depth understanding about how water gets into our ground water and in our rivers, how long it takes, what water sheds are, and why experts study all of this information.

Take your students outside and have them lie down on the grass and look up at the sky.  Ask them not to speak for 2 minutes.  Their task is to think about the water cycle that is happening right now in their school yard!  If they were a drop of water, what would their journey look like?  If they were a drop of water in the ocean, how would their journey be different?  How long would their journeys take?  Try pouring a jug of water onto the grass and having the students observe what happens.  Then pour a jug of water onto the pavement and observe what happens.  Ask students what this simulates and what it might mean for their community.

In the Guelph/Orangeville area, there is approximately just under 1 metre in annual precipitation.  Approximately ⅓ of that goes into the ground and about ⅔ evaporates.  Look up the annual precipitation rates in your area.  It’s helpful to have a metre stick with markings on it to visually show the students how much rain and melted snow they get in a year (have them make a prediction first) and about how much of that goes into the ground/evaporates.  Also, have them guess which parts of the world get the most precipitation and which parts get the least.  Choose a couple of students to look up those facts and report them to the class.  They are always amazed by this!  



Next, watch as a class:

The Water Cycle Experiment 
www.neok12.com/video/Water-Cycle/zX5d5f0f566679405a735977.htm  
Use POE model again and only the observations would need to be added.  Have them practice    describing what they see in detail. This video will give students a beginning understanding of erosion and ground water.  Pause the video after the two cups have been filled with dirt and ask the students to predict what will happen next. At the end of the video, ask the students what surprised them about what happened in this experiment.
What did they learn?  What would they advise a farmer to do with his/her field?  Why? How is this experiment connected to the water cycle? If materials allow, try to duplicate the experiment with your students it’s a fascinating video and shows students that even if it rains, the rain doesn’t necessarily soak into the ground.  It also suggests that modern day solutions aren’t solving the problem.

Next, read the book “The Water Dance” by Thomas Locker to your students. After a class discussion about the book and how it connects to everything they’ve learned so far about water and the water cycle, go through the book again with your students and this time just show them the pictures.  What do they notice?  Do water cycles have clear beginnings and endings?  What are they unsure about?
This book inspires an amazing art lesson for students with either paints or pastels!  Assign a group of students to each stage of the water cycle and ask them to draw/paint just that stage.  Then post their artwork up on the wall as a giant water cycle!

Next, give each student a copy of BLM #5 so that, along with your daily observations, you can have a good sense of where each student is “at” with their understanding.

Now you are ready to introduce the topic of biodiversity.


Activity 2: Biodiversity Introduction 

Show your class the Bill Nye the Science Guy video on Biodiversity (video 19:20).
www.youtube.com/watch?v=BA4y3-s1zBA 
This video is extremely well done and your students will come away with a good beginning understanding about biodiversity and excited to learn more!
While your students watch the video, give them a copy of BLM #6.  After the video, have students discuss their answers in small groups and then have a full class discussion.

Ask the class before and after the video, “What does BIODIVERSITY mean?” and post their answers on the board.



Activity 3: Classification Introduction
	
Put the words from BLM #7 on construction paper, spread them out, and post them around the classroom walls. Divide the class up evenly and have them stand under the signs.  Their task is to discuss in their small groups what their sign means and to give a couple of examples.  E.g., MAMMALS -have hair and live young, such as cats and dogs. 

Ask each group to have a spokesperson to report their discussion to the class. Then have everyone sit back in their desks and ask them to think which sign has the LEAST number of species in the world. Tell them to guess and then on the count of 3, ask them to stand by that sign. Next, have everyone sit back at their desks and this time, ask them to think which sign has the MOST number of species in the world. Tell them to guess and then on the count of 3, ask them to stand by that sign. Now have a class discussion about why they chose their LEAST and MOST signs.

In pairs, go on www.ecokids.ca and click on “What is Biodiversity” and “Species Diversity”. Have the students write down their jot notes on post-it notes and place them on chart paper that you have created with the same headings.  

Give each pair a copy of BLM #8 and have them look up and record “Species Diversity on Earth” from that same website.  On the bottom of that same page, have them write down jot notes about what they just read on this website and found interesting, e.g., How many millions of each species do they estimate exist?

Next give each pair BLM #9 to help them organize their information on the www.ecokids.ca website while they read the short biodiversity sections on ENVIRONMENT, FOOD, and HUMAN ACTIVITIES.  Have each pair of students sit with another pair to discuss what they just read and learned.  Then have a few students share their responses with the class.

Activity 4: Biodiversity Games 

Classification Game

Have 6 student volunteers stand at the front of the room.  Tell the audience to pretend that they are scientists who have just found 6 never-discovered-before creatures.  As scientists, they need to observe these creatures and classify them.

Tell them not to use traditional scientific words, such as mammal.  Instead, have them “classify” each student according to the colour of their hair, the colour/length of their clothes, and perhaps traits such as wearing a hat.  Stay away from anything that might hurt feelings such as skin colour, height, and name-brand clothing.  For each trait, have a yes/no to state for each creature, e.g., hat/no hat or blue shirt/no blue shirt.
The students will figure out quickly that all of the creatures’ characteristics overlap in some way.  That’s okay and very true to life!
Have the class read out the names of each creature as a whole group once they have been established.
For example: (using the traits red hair/no red hair, hat/no hat, blue shirt/no blue shirt, long shorts/no long shorts, etc.)

Creature #1 -Is a red-hair, no hat, blue shirt, long shorts, running shoes creature

Creature #2 -Is a no red-hair, hat, no blue shirt, long shorts, running shoes creature

Creature #3 -Is a no red hair, no hat, blue shirt, no long shorts, no running shoes creature

Tell students that this is very similar to how scientists classify living things.  They use various yes/no traits to figure out which category a living thing should belong to,  e.g., gills/no gills and feathers/no feathers.  I have seen classes love this game so much that they have played it for an entire period!


Organism Game 

You will need to prepare for this game ahead of time.  Print out the organism cards from BLM #10.  Ahead of time, have some students research and print a few facts and a picture on each card.  If you have 30 students, you will need 30 different organism cards.

Next, have the students sit in a big circle.  Tape a card to the back of each student and make sure they don’t know what they have!  However, you will need to post the possible organisms on the board to give them a chance.  Next, tell the students that they are going to mingle around the room.  They are allowed to ask other students one question at a time, and only questions with a yes/no answer will be allowed.  After they ask a student a question, regardless of the answer, they must move onto at least 3 more students before they return to that student to ask a different question.  The idea is that they narrow down which organism is on their back by asking questions like, “Am I a fungi?”.  When they have guessed correctly, tell them to hang onto their cards and to stand over on the side of the room until everyone has been successful.  When everyone has guessed correctly, tell them to tape their cards to the front of their shirts for the next game.









Aboriginal Web Game

The students need to play the Organism Game first before the Web Game.  The only other material that you will need is a big ball of yarn.

Tell the students that all Aboriginal people have the belief that everything in nature is valued and connected.

With organism cards on the front of their shirts, have them stand in a big circle.  This is an activity best done outside, if possible.  Have the student with THE SUN begin the game by holding a ball of yarn.  Grabbing hold of the end, he/she needs to gently toss the ball of yarn across the circle to another student.  Student #2 needs to state how his/her organism is connected to the sun, e.g., needs the sun for warmth.  Then Student #2 hangs onto part of the yarn and throws the ball to another student.  Now Student #3 needs to state how his/her organism is connected to student #2’s organism.  And so on until everyone in the class has been included in the web.  Some connections are going to be easier to state than others, and students are allowed to help each other with their answers.    

While the students are standing in their web design, it’s a great opportunity to remind them that the biodiversity in any ecosystem in the world looks like this.  Everything is connected in some way and if the population of any of the organisms in an ecosystem gets too big or too small (perhaps because an invasive species is introduced), it impacts on everything, including humans.


Questioning (I WONDER)

Using post-it notes, have the students write down any questions they have about biodiversity in Canada.  Post them up on the wall near their earlier tasks.  By role-modelling some examples for the class, be sure to focus on “rich questions”.  If they haven’t had much inquiry experience, explain to them that “rich questions” help them to understand a topic in more depth and require at least 2 sources of information.  Perhaps use a “Q-chart” to guide their ideas.











Explore (I DO)

Activity 5: Biodiversity Inquiries 

Teacher-Directed:

Tell students that they are going to start their biodiversity inquiry projects.  Introduce the Learning Goals (BLM #13) and place on classroom wall.  Tell them that they are going to work in pairs and will choose one ecosystem in Canada to focus on.  Tell them that their final project will consist of a 3-D model and a slideshow presentation.

Give each student a copy of BLM #12, the project organizer page, and go through it as a class.  Next, create the Success Criteria as a group and ask them, “What will successful learning look like?”.
Some Success Criteria examples are:
1. When researching, I have only written down jot notes and information I understand
2. I have selected at least 3 websites for my data and have written them down
3. I have found 16 organisms that live in my ecosystem and found at least 5 characteristics for each
4. I have used technology appropriately

Be sure to post the Success Criteria in the classroom where students can refer to it regularly.
Then place students in pairs, hand out technology, and give everyone a map of Canada (such as BLM #11).  Tell them that their ecosystem will be a 1 cm x 1 cm square on this map and it must include both land and water.  Give them at least 30 minutes to choose an ecosystem and draw it on the map.  If you already have a big map of Canada on your classroom wall, it would be ideal to have the students mark their eco systems on it with coloured post-it note flags.

Next, have each pair decide on one main rich question for their project.  They should have a wall of possible ideas to choose from! Depending on their experience as researchers, students may need you to model what to do to start their research.  For example, our school is in Erin, ON, so if I were to research an ecosystem in that section of the province, I might look up:
· Credit River Ontario Biodiversity
· Wellington County Ontario Biodiversity
· Erin Ontario Plants and Animals

Look up a couple of these with your students and model how to pick out the important information that pertains to the inquiry.  Model how to take jot notes.  Model how to NOT write down information that is confusing or hard to understand.  Model how to record the website information.




Student-Directed:

Now your students will be eager to begin their research!  Your main task, while they work on their projects, will be to touch base regularly with all of the groups to assess their learning, give them feedback, and help them stay focused and engaged.  

A true inquiry project is student-directed.  That means giving them the freedom and flexibility to head off in different directions in their learning, while still fulfilling the project expectations and thus meeting the curriculum expectations.    This can be terrifying and thrilling at the same time!  For instance, as some of your students research their ecosystems, they are going to learn about pollution, global-warming, political issues, government policies, and what environmental groups and governments are doing to help, etc.  They will be so incredibly engaged in their inquiries because of their sense of ownership, that they will be inspired to continue their learning even after the projects are done at both home and school!
	
Teacher-Directed:

Half-way through their projects, consider taking your class on a field trip to a local ecosystem.  This will help to consolidate some of their learning and inspire new ideas for their projects.  You might have a river, a wetland, or a conservation area nearby to consider.  Students need time to sit, watch, and listen to nature.  To be in awe of it!  This trip will give them that chance.

Local conservation authorities can give you a copy of a detailed topographical map of your trip location.  Give a copy of this map to each pair of students while on the trip to give them a great introduction to the water shed and landforms of the area.  These have a big impact on the biodiversity!

While outside, take the time for students to talk with each other about their research so far.  This will increase the excitement about their projects.  Trips like this can take 1 hour or an entire day depending on your comfort level and your particular group of students.  You certainly don’t need to be an expert on the biodiversity of the area for this trip to have enormous value for your students.

Teacher-Directed:

Also, about the half-way mark, have a full class lesson on invasive species.  Have them look up www.invadingspecies.com and have a class discussion about what the difference is between “native” species and “invasive” species.	As a group, look up Purple Loosestrife and Frogbit and what an impact they have had on biodiversity.  Students also love to learn about the Cane Toad in Australia or about the exotic species of snakes that have been released in the Florida Everglades.  

Throughout their projects, be sure to touch base with where the students think they are at with reaching the Learning Goals and meeting the Success Criteria.  Exit cards such as BLM #14 provide a method for the students to reflect on where they are and where they still need to go.
Explain 

Student-Directed:

Approximately at the 3 week mark, you will need to motivate your students to begin their slideshow presentations and 3-D projects.  Again, be flexible with how your students accomplish these.  10 slides maximum is suggested.  For students whose research has really gone off on a tangent, you will need to help them to narrow down what part of their research would be ideal to put in the slideshow.  They need to use kid-friendly words in the slideshow so that younger students can understand and learn from them.  The 3-D projects might involve Bristol board/construction paper, wood/glue guns, or shoe boxes/plasticine (whatever you have available and are comfortable with).  Be sure to collect all of the project organizer pages when the students are done, for your own information.

As the projects are winding down, choose a reasonable deadline date for everyone.  To give the 3-D designs and slideshows an added purpose, after they have been presented to the class, consider putting them on display for other students and parents to see.  It’s a wonderful leadership opportunity to have your students present their slides to younger classes.


Activity 6: Final Wrap-Up Games 

It’s best to start and finish this inquiry unit with a water theme.  Each of these games will inspire your students to make connections to their project learning and want to share with the group.

Storm Game (Project Wild)

Materials:  large bed sheet for the “cloud”, cut out of  yellow “sun”, many green cut out “trees”, many cut out blue “raindrops”, and a few black ”raindrops” for acid rain.  Foam works best for all of these cut-outs because they will last for years, rain or shine.

This is a wonderful Aboriginal active game to be played outside.  It will reinforce what the students have already learned about the water cycle and evaporation, and add in an extra dimension with the impact of acid rain.

Choose a fast runner to be the “sun”. He/she will hold a yellow sun cut-out or wear a yellow headband instead while chasing other players.

Hand out blue raindrop cut-outs to about half of your students.  Have 2 students hold up the bedsheet at shoulder height so it is horizontal to the ground to make the “cloud”.  The rest of your students will be the trees and hold tree cut-outs.

The “tree” players spread out in the game area and their feet become “glued” to their spot.  All “tree” players begin the game crouched low to the ground.  When a “rain” player touches them, they grow slightly into a half-squat position.  When another “rain” player touches them, they stand up.  Next touch, they grow one branch (arm) out to the side.  And then when they are touched once more by “rain”, their second arm is extended as a fully grown tree.  When a “tree” player is fully grown, they will choose a “rain” player to switch roles with them.

In the meantime, the “sun” is chasing all of the “rain” players.  When a “rain” player gets tagged, he/she makes a loud “HISS” and evaporates and must go under the “cloud” to wait.  Once there are 5 “rain” players under the “cloud”, the “cloud” players yell out, “STORM”, and all of the “rain” players run off to join in the game again.

After playing for several minutes, temporarily stop the game and tell them that black raindrops are now going to be added into this water cycle.  Now, when a “black rain” player touches a “tree” player, the “tree” dies back one position.  “Blue rain” players can help the “trees” to become healthy and to grow again, but once a “tree” dies back to its first crouch position, it stays dead.  Start the game again and as players are sent to the “cloud”, gradually exchange their blue raindrops for black ones.

This game has a bigger impact if you have a group discussion at the end about what the students noticed and learned.  Why do they think Aboriginal people created this game for their children?  Be sure to ask them how the ecosystem would be impacted around these trees once acid rain is introduced.

Sun Block Game (invadingspecies.com)

Materials:  3-6 pinnies of one colour, 1 pinny of a different colour, 4 pylons, 500 Popsicle sticks, 4 hula hoops, clipboard, pencil, paper, one poster labelled “SUN” and another labelled “ALGAE”

This is another fantastic, active game to be played outside.  In this game, students will demonstrate the transfer of food energy in a lake habitat.  They will learn how sunlight and living organisms affect an animal’s ability to survive.  They will also see for themselves what a healthy habitat looks like compared to one that has been invaded by an invasive plant species.

First, mark off the rectangular game area (about the size of a basketball court) with one pylon at each corner.  This is the “lake”.  Next, place the “sun” sign and a hula hoop at one end of the rectangle.  This is the surface of the lake.  Put about 500 Popsicle sticks, representing the sun’s energy, inside the hoop.  At the other end of the rectangle, the bottom of the lake, place the “algae” sign and another hula hoop.  In the middle of the rectangle, place 2 hula hoops about 3 m apart.  These will represent 2 “fish stomachs”.

Tell students they will first be role-playing a healthy food chain and then a food chain invaded by a plant called European Frogbit.  Assign 3-6 students to be the “fish” and give them matching pinnies, while the rest of the class will be “sunrays”.  Explain that the job of the “sunrays” will be to transfer the sun’s energy, one stick at a time, from the “sun” to the “algae”.  (The algae convert the sunlight energy into food energy that fish can eat).  The “fish” players will eat the algae.  They will do this by taking one stick at a time, from the “algae” to a “fish stomach”.  With “sunrays” starting at the sun hoop, and “fish” starting at the “algae” hoop, begin the game.  Play the game until all the sticks have been taken from the “sun”.  Tell them that the sun has now set on Day #1.  Record the number of sticks in the “algae” and “fish stomach” hoops.

Next round:  Return all the sticks to the “sun” hoop for the start of Day #2.  Tell the class that they are going to play the game again, except that this time the food chain will be disrupted by an invasive species called “European Frogbit”.  It got into the lake accidentally.  Select one fast running “sunray” player to become the “Frogbit” and give him/her a different coloured pinny.  Explain that “Frogbit” can tag “sunrays” and take their energy (craft stick).  Because Frogbit lives at the top of the lake (like a water lily), it must only catch the “sunrays” that are between the “sun” and the “fish stomachs” (and not at the bottom of the lake between the “fish stomachs” and the “algae”).  Once “sunrays” are tagged, they will become part of the “Frogbit” by linking arms.  Once the “Frogbit” chain has 4 players, it breaks up into pairs.  This is how it grows and spreads rapidly!  The “sunrays” must continue to bring food from the “sun” to the “algae”.  They cannot stop or stay waiting due to their fear of being caught by “Frogbit”.  “Fish” continue to collect food from the “algae” and put it into their “stomachs”.  Play until there are no more energy sticks at the “sun”.

Next, record what happened to the sticks this time.  Have a class discussion about what they noticed during the game.  Ask them, 
· On which day did the algae in the lake get the most energy from the sun?  
· On which day did the fish get the most food?  
· Do you think fish and algae can survive in a lake with European Frogbit? 
· In a real lake, what could you do to stop European Frogbit from affecting other species?  

As a follow-up back in class, ask some students to research European Frogbit and report their findings back to the class.

Additional Game Suggestions

Project Wild and Project Wet are excellent book and online resources with more water and biodiversity games to engage your students and consolidate their learning!







Related Background Resources and/or Links:

The Ontario Curriculum Grades 1-8 Science and Technology 

www.bgci.org 

www.biodiversity911.org

www.bluew.org

www.canadianbiodiversity.mcgill.ca/english/species

www.ecokids.ca “What is Biodiversity?”

www.ecozones.ca/english/zone/index.html

www.invadingspecies.com 

www.neok12.com/Water-Cycle.htm “The Water Cycle” by the Ecogeeks

www.neok12.com/video/Water-Cycle/zX05425c6546730a707c5941.htm “Where Does Water Go When It Rains?”

www.neok12.com/video/Water-Cycle/zX5d5f0f566679405a735977.htm “The Water Cycle Experiment”

www.kidzone.ws “The Water Cycle”

www.projectwet.org

www.projectwild.org

Thomas Locker, The Water Dance, Harcourt Brace, 1997.

www.thewaterproject.org/resources/lesson-plans/evaporation-experiment “All Dried Up”

www.untamedscience.com

www.youtube.com/watch?v=al-do-HGulk “The Water Cycle” by NBC Learn

www.youtube.com/watch?v=BA4y3-S1zBA “Bill Nye Biodiversity”

www.youtube.com/watch?v=2rwFK5_Viqo “Water Cycle Experiment”


Assessment Opportunities:

Throughout this unit, several different assessment examples have been suggested.  Be sure to use the Learning Goals (BLM #13), Success Criteria, the K, L, W tasks, and the Exit Cards (BLM #14) to assess FOR learning and AS learning so that you and your students can reflect regularly on the progress of their learning journey.

Future Opportunities/Extensions:

The extensions from this inquiry unit are truly endless.  For instance, you might wish your students to jump straight into an inquiry using Science Expectation 1.1 as a focus where students research and think critically about a local biodiversity issue and propose (and organize) an action that needs to be taken (e.g., struggling salmon population in Credit River).  You could also move next towards Electricity in science and studying the pros and cons of hydroelectricity.

Or you might like your students to go straight into the Social Studies unit, “Canada’s Interactions With the Global Community”.  This gives students an excellent opportunity to continue with their water learning and to delve into researching about world water issues (e.g., accessibility to clean, safe water and the impact of plastic in the ocean), water conservation ideas, and local water sources and issues.   During this inquiry with my class, the students looked into plastic vs. reusable bottles.  This led us to a school initiative where we designed our own reusable bottles to sell to our students and staff and persuaded 90% of our school to use reusable bottles regularly.  Next, we took our research into the local community, by going into the downtown stores once a month to talk about water conservation and to persuade 100% of the local store owners to join the BLUE W program (check out www.bluew.org).  This made the students feel like water experts and incredibly valued by both their school and community.  It also created more leadership opportunities for my students as they got invited to speak about their “Water Rocker” activities at local environmental group meetings, city council meetings, community events, school assemblies, and church services, etc.  One of the many things I’ve learned in all of this:  adults want to learn about the environment from kids and they want to know that kids care deeply about the future of our planet!

Guest Speaker Ideas:
Loretta Penny www.downtoearth.to
Kathryn Cooper www.blog.sustainabilitylearningcentre.com/author/kathryncooper
Tin Roof Global www.tinroofglobal.com
Clean Air Champions www.cleanairchampions.ca
Engineers Without Borders www.ewb.ca
Janet Wilson www.janetwilson.ca
Free the Children www.freethechildren.com
Scientists in the School www.scientistsinschool.ca

BLM #1
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BLM #2
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How much of the World’s freshwater is in Canada?



How much water is the human body made of?


BLM #4
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What is the water cycle?














BLM #5
                                   Water Cycle Learning

1. Draw a rough sketch of the water cycle. Provide labels.

















2. List any 10 things that you learned about water and the water cycle this week.












3. Which experiment was your favourite and why?








BLM #6
Bill Nye- Biodiversity

T/F - Ecosystems always have both living and nonliving parts.

T/F - Ecosystems require many plants and animals to be healthy.

T/F - Only a few things in an ecosystem rely on each other.

T/F - Nothing can grow on a dead tree.

What is biodiversity?


We are losing _____species every hour.

Nail a bird box to the northeast side of a building to keep the birds from getting __________.

Most squirrels spend most of their lives in ______________________.

Where do most of the world’s living things live? _________________________

What are 3 things you can do to promote biodiversity?






The _________ is full of mold spores.

3 things I knew already that were confirmed in the video:





3 things I learned from the video: 



BLM #7

INSECTS  
PLANTS
FUNGI		 
REPTILES
AMPHIBIANS
BIRDS
MAMMALS
FISH
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Environment
Summary:


K  What did you already know?

L  What did you just learn for the first time?

W  What do you still wonder about?



Food
Summary:


K

L

W


Human Activities
Summary:


K

L

W

BLM #10a
Organism Game Cards  
Not included: Examples of sponges, mollusks, and crustaceans  

SUN					SUGAR MAPLE TREE
						plant



ALPINE CLUB MOSS	RED PINE TREE
plant						plant



WHITE OAK TREE		COMMON POPPY
plant						plant



LADYBIRD BEETLE		BUMBLE BEE
insect						insect



MOSQUITO			TIGER MOTH
insect						insect



BLM #10b

ADMIRABLE BOLETE	IRREGULAR EARTH 
fungi							TONGUE fungi



ORANGE MYCENA	LIBERTY CAP
fungi						fungi



INDIGO MILKY			COHO SALMON
fungi						fish



ARCTIC CHAR			NORTHERN PIKE
fish						fish



LAKE WHITEFISH		RAINBOW TROUT
fish						fish






BLM #10c

MUDPUPPY			LONG-TOED   
reptile/amphibian				SALAMANDER reptile/amphibian



BULLFROG				COMMON SNAPPING
reptile/amphibian					TURTLE reptile/amphibian



COMMON GARTER	LYNX
	SNAKE reptile/amphibian	mammal



GRIZZLY BEAR			EASTERN CHIPMUNK
mammal					mammal



HUMPBACK WHALE	NARWHAL
mammal					mammal




BLM #10d

GREAT BLUE HERON	RED-TAILED HAWK
bird						bird



COMMON CROW		MALLARD DUCK
bird						bird



AMERICAN ROBIN	SNOW BUNTING
bird						bird






















BLM #11
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BLM #12a
                                        Biodiversity Project Organizer 

Inquiry Question: _________________________________________________________

1. Describe your ecosystem location. ____________________________________________________________________________________________________________________________________________________________

2.Describe your ecosystem climate, landforms, precipitation, temperature range, etc. __________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

3. What organisms exist there?  (2 examples of each and then 5 characteristics of each example)

INSECTS -


PLANTS-


FUNGI-


FISH-


REPTILES/AMPHIBIANS-


BIRDS-


MAMMALS-



BLM #12b

4. How are these organisms connected to each other?  Take one example from each and draw a web with point-form notes about connections.










5. Classify your 16 organisms into at least 4 groups, e.g., vertebrates, invertebrates, flowering plants, non-flowering plants  







6. What role does water play in this ecosystem?


7. Describe at least one invasive species that has had an impact on this ecosystem.


8. How have humans had an impact on the biodiversity of this ecosystem?


9. How can we help to preserve the biodiversity of this ecosystem?


10. Other interesting facts:


11. Resources Used:



BLM #13
                                               LEARNING GOALS
            We are learning to:

1. Plan and carry out an inquiry project.

2. Investigate 16 organisms in a specific ecosystem.

3. Classify the organisms according to specific characteristics and describe how the organisms are connected to each other.

4. Describe how humans benefit from biodiversity in this and other ecosystems.

5. Judge how humans have had an impact on this ecosystem.

6. Investigate invasive species that have had an impact on this ecosystem.

7. Explain how water is an integral part of this ecosystem.


















[bookmark: _GoBack]BLM #14                                                                   Name: ____________________________

EXIT CARD #1

Learning Goal:

Today I learned…


Some evidence that I am meeting the learning goal:

I need to learn more about:


___________________________________________________________________
					



















                                                                                                 Name: ____________________________

Exit Card #2   
              
	Learning Goal
	Just Beginning
	Making Progress
	Got It!

	Plan and carry out inquiry project
	
	
	

	Investigate 16 organisms in an ecosystem 
	
	
	

	Classify with characteristics
	
	
	

	Describe how humans benefit from biodiversity
	
	
	

	Judge how humans have had an impact
	
	
	

	Investigate invasive species that have had an impact
	
	
	

	Explain how water is an integral part of this ecosystem
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What do people
use water for?
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What do animals
use water for?
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What do other
living things use
water for?
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What living things
live in water all of
the time?




image5.png
What living things
live near water all
of the time?
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Why is water
important?

How does water
get polluted?
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Where does water
come from?
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