Joe Behnke 4/21/08

Lesson Plan Title:  Form and Function of Oysters  (Day 1)

Key Concept(s) in this lesson:  Life functions and anatomy

Grade Level: 5

Section 1: WHAT YOU WANT STUDENTS TO KNOW, BE ABLE TO DO, OR FEEL/UNDERSTAND

Standards addressed (EALRs, GLEs) 

EALR: 1.2 

Structures: Understand how components, structures, organizations, and 

interconnections describe systems.

GLE:  

1.2
(5) Predict and explain how a system would work if one of its parts was missing or broken. 

(5) Describe what goes into (input) and out of (output) a system (e.g., what keeps a system running). 
(5) Describe the effect on a system when an input in the system is changed.
Lesson Goals:  Students will gain an understanding of form and function of oysters.  They will also practice scientific inquiry skills such as prediction, observation and description.
Specific Objectives: Given inquiry-based educational activities on anatomy and function of oysters, SWBT describe what inputs keep an oyster living and relate body parts to function, including interdependence of body parts.
Primary Learning Targets (Circle Appropriate Targets)  (Be sure learning activities are congruent with targets chosen.)(a) Knowledge     (b) Reasoning Proficiency       (c) Performance Skill   (d) Create a Product          (e) Dispositions
Section 2: HOW WILL YOU KNOW THAT THE LEARNING TARGETS WERE MET?

Preassessments:(Align with EALR’s and GLE’s.  You want to find out where they are on your learning targets.) Attach instruments if appropriate.  I conducted a general pre-assessment on student’s knowledge of filter feeders.  I knew they had studied Estuaries earlier in the year, so I based my pre-assessment questions off that:  What do you know about filter feeders in estuaries?  What do you want to know about them?  

Formative Assessments: (How are your students progressing toward goals?) Attach instruments if appropriate.  This formative assessment is for day 1 of a 3-day lesson.  It aligns with the EALRs and GLEs because the questions speak of oysters in terms of systems.  “Inputs”, “components”, and “interconnections” are key concepts.  The students will related body components to life function, inputs to keep an oyster alive, and how parts of the oyster’s body system work together to serve life functions.

Summative Assessment: (Be specific about how your assessment aligns with EALR’s and GLE’s.) Attach instruments if appropriate.  Summative assessment will be at end of unit.

Section 3: HOW WILL YOU HELP YOUR STUDENTS MEET THE LEARNING TARGETS?

Scripted guiding questions that you will ask your students.  You may want to include some possible answers you might get.  You certainly want to be prepared to respond to a variety of answers.

Room Arrangement: Ideally desks would be in clusters of 4, but this is a WASL week, so desks are scattered about the room.

Materials Needed: A dozen oysters.  I have Olympia oysters because the unit is about the native Olympia oyster.  However, I might buy some Pacific oysters because they are much bigger and easier to see their body parts.  Newspaper to place oysters on.  A cooler with ice.  A plastic tub to schuck oysters in.  An oyster schucker, or flathead screwdriver.  Students need lab notebooks (I’m going to staple several pages together for them to use for the three day lesson).  
Accommodations For Special Needs: (e. g. ELL, 504, ADA)

Activities (Label each step in the process:  Activating Prior Knowledge, Disequilibration, Elaboration, Crystallization)
	Time
	What Teacher Does
	What Students Do

	e.g. 5 min.

(or 2:20 – 2:25
	Introductory Activity : Teacher briefly engages students in the history of Olympia Oyster, how it is the only native oyster to the West coast, it ranges from Alaska to Baja, Mexico, how it was the most abundant bivalvle in Puget Sound, how it was fished out in early 1900’s, populations are low.  



	
	“Turn to your partner and tell each other how oysters eat and what they eat”


	Students chat with someone next to them for a minute or two.  

	Time: 2:26 – 2:35
	Sets up students with a live oyster to draw and describe.  Writes things they can describe about the oyster on the board: color, texture, size, shape, weight, appearance, etc.  Also, make it clear that they should “predict what the shell structure’s function is and how it works.”  Teacher walks around to see how students make progress.
	Sit and draw the exterior of the oyster at their desks.  Describe in writing the color, texture, size, shape, weight, appearance, and other things you notice.  Also, they predict what the shell structure’s function is and how it works.

	Time: 2:26 – 2:45
	Conduct a mind map that compares oysters to humans, using the white board or the ELMO projector.  Draw lines between similarities between oyster and humans, i.e. shell—shelter

After brainstorming, “I would like you to draw what you think an oyster looks like on the inside with parts to include the functions we discussed.  While they work on drawings, teachers work on schucking the oysters open.
	Students brainstorm with teacher the different life functions of oysters and humans, i.e. eat, poop, reproduce, breath, form shells, etc.  From the discussion, students draw an imaginary illustration of the internal body of an oyster to fit their life functions.



	Time: 2:46-3:00
	Crack open oysters and give to students.  Instruct to observe and describe the oysters.  Post scientific illustration up on ELMO projector for students to compare with.  Walk around.  Ask what features/components they see.  
	Draw or describe what they see using same criteria as above: color, texture, size, shape, appearance, etc.  They may pick at the oyster with a tooth pick.

	Time: 3:01-3:05


	Bring students attention to the front.  Take an oyster on the half shell and  point out the prominent gills, these are used for feeding, breathing, and reproducing.  Tell how.  
	Students listen

	Time:3:06-3:15
	Closure Plan: “What did you learn today new? Tomorrow we will be looking at the oyster within its larger ecosystem.  The interconnections it has, and its impact on its environment.”

	
	Pass out assessment:
	Students do assessment.


Evidence/Task for Positive Impact on Student Learning:

· The evidence could be a comparison between the students’ pre-assessments and summative assessments. You should make that comparison as the teacher, but also need to begin to ask students to reflect on what and how they learned (those meta-cognitive questions) by teaching self-evaluation tools and routines. 
At the end of the lesson I brought them back to my attention and asked them what new things they learned about Olympia Oysters.  
Teacher Reflections including advice for others using this lesson

It turned out to be a great teaching point to have both the small Olympia oyster and the introduced Pacific oyster.  The sheer size difference between them was awe inspiring, especially when it came time to crack them open.  

This lesson would work better given two hours instead of one hour, however with the management skills of the classroom teacher, and by utilizing their routine clean-up and transition skills, I was able to pack a lot in and go through several transitions.  It worked well to say, “if you can hear me scratch your left ear” or “if you can hear me clap twice”.  The students surprisingly participated in those drills and gave me their attention.


This was by no means a safe lesson for a beginner teacher.  First off, one thing that didn’t even occur to me is that some people are wickedly allergic to shellfish, much like peanuts.  I brought in a dozen juicy oysters on ice for the students to explore.  There was one girl who had her hand cupped over her face, and then started feeling like she was sick.  She said that her Mom is allergic to the scent of oysters.  She went to the nurse.  The nurse sent her back to the classroom.  


One component of the lesson that worked well was when I created a Ven diagram to brainstorm similarities and differences between humans and shellfish.   The students were keen to this activity.  However, I could have remembered their names better to increase the flow of the discussion.


Of course it was difficult to go around opening oyster shells with a screw driver while fielding questions from students and needs for tooth picks all at the same time.  Luckily there was another teacher in the room to help.  The students drew and wrote in the lab notebooks I made them.  They drew the oyster before we opened them and described the attributes of its shell.  I could have possibly tried to spur the participation of a few hesitant students during this time.  Though, I found that they continued working on this activity for over ten-minutes and I saw that their pages were filling up with writing, so I let them keep working for a while longer.


Their lab notebooks consisted of a cover with a drawing of an Olympia Oyster, 4 blank pages of paper, a page of writing about oyster Ecology, and a map of Frye Cove that we will be using tomorrow.  The blank pages worked well for them to construct meaning using both drawing and writing in a freeform way.  


The classroom teacher, Mr. Corrick, was supportive and gave me classroom management strategies along the way.  Without his help, the room would have been a mess at the end, with soggy newspaper, oyster shells, and toothpicks sliding off the desks.  


The students were interested, or they were just humoring me, regardless they were interested.  Popping open the large oyster shell they all gathered around to see.  It felt good to be getting messy.  I had black ink all over my hands from the writing on the white board and now I was prying an oyster shell open with a screw driver to expose its body.  I grabbed a toothpick and showed the students where the gills were, and the labial palps, which are like its lips, and its mouth.


One student asked me if I was going to talk about how they reproduce.  I said that I will have to address that, huh.  Tomorrow I will start the lesson by reviewing the Ven diagram of Life Functions between oysters and humans.  I will circle reproduction as a shared attribute, then hone in on that.  The classroom has an ELMO that I plan to take advantage of to show the life cycle of the Olympia oyster.  


I did not write the EALR on the board that I was addressing because I needed the board for other things.  However, my post-assessment questions in the language of the EALR and GLE.  It is important to use the language that you want the students to pick up on as you conduct the lesson.  It helps when they answer a question in their own words, to paraphrase it switching the vocabulary to the language you want them to learn.  
Annotated Web Resources

www.nwrc.usgs.gov/wdb/pub/species_profiles/82_11-124.pdf  Olympia Oyster history, biology, ecology in scientific literature form
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3) How do oysters affect the environment in which they live?






Joe Behnke 4/22/08

Lesson Plan Title:  Ecological Role of Oysters (Day 2)

Key Concept(s) in this lesson:  Ecological role of oysters, interconnections with estuarine environment, estimating area of a map using a scaled grid, reproduction of oysters

Grade Level: 5

Section 1: WHAT YOU WANT STUDENTS TO KNOW, BE ABLE TO DO, OR FEEL/UNDERSTAND

Standards addressed (EALRs, GLEs) 

EALR: 1.2 

Structures: Understand how components, structures, organizations, and 

interconnections describe systems.

GLE:  

1.2
(5) Predict and explain how a system would work if one of its parts was missing or broken. 

(5) Describe what goes into (input) and out of (output) a system (e.g., what keeps a system running). 
(5) Describe the effect on a system when an input in the system is changed.
1.2.6 Math 

Understand and apply strategies to obtain reasonable estimates of area measurements for irregular figures.

Lesson Goals:  Students will review life functions of oysters in relation to humans.  They will gain familiarity with reproduction of oysters.  They will gain understanding of the ecological role of oysters.  They will apply math skills to designate microhabitats within a bay:  rock and gravel, eel grass, and mud flats.  I want them especially to think about the symbiotic ecological relationship that oysters have with eel grass, and if they think the relationship is an example of commensalisms (benefiting eel grass, but not affecting the oyster) or mutualism (benefiting both species).  Note:  Eel grass may support oysters, since oysters need oxygen to survive, eel grass supplies oxygen to the water through photosynthesis.  
Specific Objectives: Given teacher demonstration and guided reading and discussion of the Olympia oyster’s ecological role, SWBT describe ecological relationships of oysters and find the area of an irregular figure using a scaled grid.
Primary Learning Targets (Circle Appropriate Targets)  (Be sure learning activities are congruent with targets chosen.)(a) Knowledge     (b) Reasoning Proficiency       (c) Performance Skill   (d) Create a Product          (e) Dispositions
Section 2: HOW WILL YOU KNOW THAT THE LEARNING TARGETS WERE MET?

Preassessments:(Align with EALR’s and GLE’s.  You want to find out where they are on your learning targets.) Attach instruments if appropriate.  I conducted a general pre-assessment on student’s knowledge of filter feeders.  I knew they had studied Estuaries earlier in the year, so I based my pre-assessment questions off that:  What do you know about filter feeders in estuaries?  What do you want to know about them?  I also, pre-assessed them yesterday with written response to the question, “How do oysters affect the environment in which they live?”

Formative Assessments: (How are your students progressing toward goals?) Attach instruments if appropriate.  This formative assessment is for day 1 of a 3-day lesson.  It aligns with the EALRs and GLEs because the questions speak of oysters in terms of systems.  “Inputs”, “components”, and “interconnections” are key concepts.  The students will create a product from their math/art project today.  In order to complete the task they will need to use a grid to estimate area of a map, calculate the number of acres that represent 25% and 50% of the bay, and distribute areas of the map to 25 % eel grass, 50% mud flats, and 25% rock and gravel.  They can also draw in organisms that they know live in the different habitats and describe near the bottom of the map the relationships these organisms hold together.  I will be able to see their participation and comprehension evidenced through their product.

Summative Assessment: (Be specific about how your assessment aligns with EALR’s and GLE’s.) Attach instruments if appropriate.  Summative assessment will be at end of unit.

Section 3: HOW WILL YOU HELP YOUR STUDENTS MEET THE LEARNING TARGETS?

Scripted guiding questions that you will ask your students.  You may want to include some possible answers you might get.  You certainly want to be prepared to respond to a variety of answers.

Room Arrangement: Desks will be in clusters of 4 and 5.

Materials Needed: Students have lab notebooks for taking notes, writing calculations out, and writing down important vocabulary words.  In their notebook is a simple map of Frye Cove with a centimeter grid superimposed over it.  Students need markers or colored pencils, green, black, and brown especially, also maybe other colors so they can draw in organisms like crabs and birds.  Ven diagram of life functions from day before to review.  
Accommodations For Special Needs: (e. g. ELL, 504, ADA)  Large font on Ecological Role text.

Activities (Label each step in the process:  Activating Prior Knowledge, Disequilibration, Elaboration, Crystallization)
	Time
	What Teacher Does
	What Students Do

	e.g. 5 min.

(or 2:20 – 2:30
	Introductory Activity : Teacher posts the Ven diagram that students and teacher constructed the day before that shows relationships between life functions of humans and oysters.  Teacher pin points reproduction and on a blank piece of paper simultaneously draws and describes the reproductive cycle of the Oly oyster. A great description of the reproduction cycle can be found on the web resource, see below.



	
	Teacher posts ven diagram and draws and describes repro. cycle asking students to take notes on a page of their oyster journal.  Teacher fields questions from students.


	Students take notes and ask questions.

	Time: 2:26 – 2:35
	Teacher posts a copy of the Ecological Role text on ELMO.  Teacher introduces text, “As we read this text I want you to underline parts that describe the Olympia oyster’s habitat, especially the description of the sea floor that the oyster lives around.  Also underline the Olympia oyster’s predators.  After reading ask the students, what the three kinds of seafloor the text described:  rock and gravel, eel grass, and mud flats and if they can visualize the three types.  Any other questions?  If you could put an oyster reef where would you put it?  What kind of ecological relationship do oyster’s have with eel grass?  Is their relationship mutualist or commensalist?  Explain these terms, ask for examples why.  We want to discuss how oysters affect the clarity of water and eel grass provides oxygen to the water, which oysters need to function.  
	Volunteer readers read outloud, students follow along. Students underline information in text that describes the Olympia oyster’s habitat and its predators.

	Time: 2:26 – 2:45
	Teacher then moves into set-up and demonstration of math/map project.  You will need green, black, and brown markers and the grid map.  “This is a map of Frye Cove.  Today, your job will be to distribute the three habitats we discussed over this cove’s seafloor:  rock and gravel, mud flats, eel grass.  Each square represents one square acre.  Twenty-five percent of the area must be eel grass, 25% must be rock and gravel, and 50% must go to mud flats.  First what will you need to do?  Find out how many acres there are.  This is an irregular shape.  One method of estimating area is to combine squares that do not have complete coverage.  For example, two squares that cover half, can be said to be one acre.  You may have other methods of finding the area, feel free to use them.  After you find the area you will need to make a calculation to see how many acres represents 25 and 50 percent.  Then use different colors to represent the three sea floor types.”  Show them how to make a key and a scale.  “After you have distributed the sea floor types you can draw in some within the different habitats.” They will have an estuary visual from Fish and Wildlife to look at to see the kinds of species that live in eel grass and mud flats. “Tomorrow you will conduct an Olympia oyster restoration project on this bay.”  
	Students listen, ask questions, take notes.

	Time: 2:46-3:00
	Teacher walks around the room and helps students understand process and helps them find supplies.   
	Students estimate acreage of Frye Cove.  They make calculations to find 25% and 50%.  They designate two 25%’s and one 50% to rock and gravel, eel grass, and mud flats respectively.  They color in, create a  key, and a scale.  They draw in organisms if they have time.  

	Time:3:06-3:15
	Closure Plan:  Bring students back to teacher’s attention:  Tomorrow we will conduct a oyster rehabilitation project on Frye Cove.  How might Frye Cove benefit from having an oyster reef?  Discuss the symbiotic relationship of oysters and eel grass and the diverse community eel grass supports.  What did you learn today new? 

	
	No assessment today.
	


Evidence/Task for Positive Impact on Student Learning:

· The evidence could be a comparison between the students’ pre-assessments and summative assessments. You should make that comparison as the teacher, but also need to begin to ask students to reflect on what and how they learned (those meta-cognitive questions) by teaching self-evaluation tools and routines. 
There are two written assessments now that are evidence for their ongoing progress in this oyster unit.  Also, today they completed a product that they had to use math skills.  I will be able to see if they met my goal by this.  The concepts that we worked on today will be on their final assessment.
Teacher Reflections including advice for others using this lesson


The day started off with a quick review of the Ven diagram on life functions (human and oysters) that we created yesterday.  It worked well to show it on Elmo.  I then selected “reproduction” as a life function to expound on.  I asked the class to open a new page on their oyster journal and to take notes on the reproduction cycle that I would create.  I started the cycle with the vague shape of an oyster and said it was male, but I told them the peculiar thing about oysters is that they change sex every year, one year their male, the next female.  I started the cycle with male releasing spermatozoa into the water, then the female oysters uptake the spermatozoa through their gills and fertilize the eggs that are inside their mantle cavity.  I drew a circle with a dot inside to illustrate the fertilized egg.  The next thing that happens, after about ten days, is the female releases the, now oyster larvae, into the water, they drift for a couple weeks developing all the while.  The larvae develops a single foot and a dull eye that senses light, at this point it’s called “spat”.  (I’m drawing it all the while on ELMO and their taking notes.)  Then the “spat” lands on a hard surface, the best being an empty oyster shell.  (A student asked if the spat forms in response to the shape of the shell it lands on, and I said gave an example of an oyster I saw at the store that’s bottom part was a clam shell.  They only need a hard surface to land on, they can’t land on mud or anything slimy, they can land on wood, metal, rocks, but preferably empty oyster shells.)  I drew the repro cycle until the oyster spat had grown to full reproductive size.  A student asked which sex it is first, male or female, and I didn’t know the answer.  


I found that using the digital projector helped me be responsive to the class while at the same time drawing pictures for them to see.  They were responsive to my questioning and provided much of the content I was looking for them to understand.  This was a lot of teacher talk for me, but I did well because I knew a lot about oysters and they were fascinated with reproductive aspects.


The next thing we did was a guided reading with a text about the ecological role of oysters.  I got willing volunteers to read.  About half the class was repulsed by looking at text, they would much rather do Q and A sessions than look at texts.  I asked them to look for the kinds of sea floor the text mentioned, also I asked them what a predator was and what a parasite was.  One student asked why the animals had two names, the weird one and the normal one.  I told him that almost all species have latin names, and if you know latin the names have extra meaning.  I could have gotten into this more talking about the system of scientific nomenclature, but this was no time for it.  


I really wanted them to make the connection between oysters and eel grass because it would create more meaning for their math project.  Do oysters benefit eel grass, how?  Does eel grass benefit oysters, how?  I used the Estuaries poster from U.S. Fish and Wildlife to demonstrate that few species live in mud, however many live in eel grass.  Eel grass supports biodiversity.  I asked what eel grass needs to live, being a plant.  Water, they said.  Yes, I said.  Nutrients.  Yes, from the mud, I said.  What else?  They said sunlight.  Yes, I said, and murky water with tons of algae and phytoplankton in it makes it difficult for eel grass to get sunlight.  How could oysters help?  They eat the algae and make the water clearer, a student said.  Yes, so eel grass can get sunlight.  Do you think the oyster benefits from this relationship?  A student said, yeah cause they get to eat the algae for food.  I said, yeah, but wouldn’t they do that anyway?   I asked them what plants put out, what’s their output, we know their input: sunlight, nutrients, water, but what’s their output.  Oxygen, a student said, and I said yeah, oysters need oxygen as an input, and eel grass gives it as an output, so they both benefit from each other’s presence.


The next thing, I put the map of Frye Cove with the grid superimposed on it, and explained the project.  It would be helpful to differentiate the cove from the land with different colors, because some students didn’t know which was land and which was water.  Also, it helped to write 25% eel grass, 25% rock and gravel, and 50% mud on the map and talk about creating a key.  I asked the students how they would estimate the area of the cove.  One student replied with a straight forward answer, but after I let them go on it, there were many students who needed some help.  It would help to spend some extra time setting up this project and exemplifying how to find area, or just give extra time for them to figure it out.  Students had colored pencils in their desks, if they don’t it would be helpful to have green, brown, and black colored pencils, markers, or crayons for them to use.  


Also this map and grid will be used like a Cartesian coordinate grid in the third lesson, so you might want to instruct them to label the x and y axis and number the grid.  Also, they can put in a compass and a scale.  

Annotated Web Resources

www.nwrc.usgs.gov/wdb/pub/species_profiles/82_11-124.pdf  Olympia Oyster history, biology, ecology in scientific literature form
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Olympia oysters survive in a broad range of habitats but are
most abundant in estuaries, small rivers, and streams. Olympia
oyster reefs are formed in the sub-tidal zone and are bordered by
mud flats at high elevations and by eel grass beds at low elevations.
They are found at depths of 0 to 71 m. Oysters may attach to the
underside of rocks higher in the intertidal zone where the bottom is
gravel or rock.

Olympia oysters are filter feeders and rely on phytoplankton in
the tidal waters as a food source. The ostia--gill openings through
which water passes are larger in the Olympia oyster than in the
Japanese oyster. The large ostia result in the selection of larger food
items and do not allow the Olympia oyster to consume
nannoplankton.

Several introduced predators and parasites attack Olympia
oysters. Two introduced invertebrate predators of Olympia oysters
are the Japanese oyster drill Ocenebrajaponica and the flatworm
Pseudostylochus ostreophagus. These two species were introduced
with regular sea shipments of Pacific oyster spat from Japan. The
copepod Mytilicola orientalis ("red worm") lives in the anus of
oysters, and oysters infected by it are usually in poor condition; this
species was also introduced from Japan.

Olympia oysters have several natural predators. Some sea ducks
(scaups and scoters) feed on Olympia oysters, and the rock crab
Cancer productus is an important predator over much of the oyster's
range. In California, the bat ray Myliobatis californica is an oyster
predator.

Hacvested Crom www. pwrc -V«gﬁﬁrﬁo\//wd L;/Pulg/;,aecs@“pmﬁ;?w;;/gzi = )2#[*’;





[image: image5.jpg]



[image: image6.jpg]/

P
/

A>D>GHBw+- VOIILO

[— il

a
P





Joe Behnke 4/25/08

Lesson Plan Title:  Restoration of Olympia Oysters  (Day 3)

Key Concept(s) in this lesson:  Restoration and ecology

Grade Level: 5

Section 1: WHAT YOU WANT STUDENTS TO KNOW, BE ABLE TO DO, OR FEEL/UNDERSTAND

Standards addressed (EALRs, GLEs) 

EALR: 1.2 

Structures: Understand how components, structures, organizations, and 

interconnections describe systems.

GLE:  

1.2 Science
(5) Predict and explain how a system would work if one of its parts were missing or broken. 

(5) Describe what goes into (input) and out of (output) a system (e.g., what keeps a system running). 
(5) Describe the effect on a system when an input in the system is changed.
1.3.3  Math

(5)  Locate or plot points with whole number, fraction, and/or decimal 

coordinates on a positive number line.  
2.2.1  Math

(5)  select and use relevant information to construct solutions. 

Lesson Goals:  Students will comprehend the use of a restoration methodology that seeks to reestablish Olympia oyster reefs in Puget Sound.  They will use their knowledge of Olympia oyster ecology to strategically place oyster shell habitat on the floor of Frye Bay.  For example, they will place the oyster shells on a mud surface that is adjacent to eel grass to not detract from already established eel grass beds, but to benefit the expansion of eel grass through increased filtration of zooplankton from the water column resulting in clarification of the water and greater sunlight supporting the growth of eel grass.  

They will also apply their knowledge of Cartesian coordinates to record the placement of oyster habitat.  They will also use arithmetic and knowledge of geometry to work within a budget of $50,000 to hypothetically purchase cubic yards of oyster shells to transplant to the bay at a thickness of six-inches (the same method used by actual restoration projects occurring in Puget Sound at present).

Specific Objectives: Given a teacher demonstration and guided reading of a newspaper article describing an Olympia oyster restoration project, SWBT use a variety of math skills to plan the placement of oyster habitat in Frye Cove using the protocol discussed in the newspaper article.
Primary Learning Targets (Circle Appropriate Targets)  (Be sure learning activities are congruent with targets chosen.)(a) Knowledge     (b) Reasoning Proficiency       (c) Performance Skill   (d) Create a Product          (e) Dispositions
Section 2: HOW WILL YOU KNOW THAT THE LEARNING TARGETS WERE MET?

Preassessments:(Align with EALR’s and GLE’s.  You want to find out where they are on your learning targets.) Attach instruments if appropriate.  I conducted a general pre-assessment on student’s knowledge of filter feeders.  I knew they had studied Estuaries earlier in the year, so I based my pre-assessment questions off that:  What do you know about filter feeders in estuaries?  What do you want to know about them?  They have also participated in a written assessment on the following questions: What inputs keep an oyster alive? Describe a component of the oyster’s body and why it’s important for the oyster’s survival.  How do oysters affect the environment in which they live?  They have also created a product during day 2 in which they distributed three types of sea floor in Frye Cove:  rock and gravel 25%, eel grass 25%, and mud 50%.  
Summative Assessment: (Be specific about how your assessment aligns with EALR’s and GLE’s.) Attach instruments if appropriate.  Summative assessment consists of an evaluation of their map’s final project which will be assessed for the following criteria:  distribution of the three types of sea floor, a key that corresponds to the coloration and pattern used for differentiation of sea floor types on the map, placement of oyster habitat that corresponds to budget limits and ecological reason (students will use a page of their “oyster journal” to explain in writing why they chose to place the oyster habitat where they did), and Cartesian coordinates recorded on the map of the placement of their oyster habitat.  

They will also participate in a short written assessment respond to three questions:  1) Why did you decide to place the oyster habitat where you did in Frye cove?  2) What benefits do oysters and eel grass receive from each other?   3) List four coordinate points on the perimeter of your oyster habitat plot.

Section 3: HOW WILL YOU HELP YOUR STUDENTS MEET THE LEARNING TARGETS?

Scripted guiding questions that you will ask your students.  You may want to include some possible answers you might get.  You certainly want to be prepared to respond to a variety of answers.

Room Arrangement: Desks are in clusters of 4 or 5.

Materials Needed: Students need their “oyster journals” and the maps they worked on during day two of this mini-unit.  You need the article from the Nature Conservancy entitled “Building a Home for Olympia Oysters”.  You need the written post-assessment for all students.  You need a map of Frye Cove so that you can demonstrate what you mean by placing oyster habitat (it will make more sense after reading the article).  Also, bring in some empty oyster shells to show students what restoration teams are dropping into bays to create oyster habitat. Calculators.  Colored Pencils.

Accommodations For Special Needs: (e. g. ELL, 504, ADA)  I reworked the newspaper article from the Nature Conservancy so that it would be easier to read.  The type was enlarged to 16-point and font changed to Comic Sans and non-relevant information was weeded out.  
Activities (Label each step in the process:  Activating Prior Knowledge, Disequilibration, Elaboration, Crystallization)
	Time
	What Teacher Does
	What Students Do

	e.g. 5 min.

(or 2:20 – 2:25
	

	
	“Turn to someone next to you and discuss the oyster’s reproduction cycle.”

After students have discussed.

“What is oyster spat?”

“What kinds of surfaces does spat stick to?”

“If you were going to restore oyster’s to a muddy bay what could you do?”
	Students chat with someone next to them for a minute or two.

A student volunteers a definition of spat.

Hard surfaces, rocks, wood, especially oyster shells.  

You could dump a bunch of oyster shells in the water to create surface for spat to stick to.  

	Time: 2:26 – 2:35
	“Open a new page in your oyster journal.  Create two columns, label them “numbers” and “organisms”.  We are going to read an article about an Olympia oyster restoration project that is presently happening in Puget Sound.  Every time the article mentions a number figure, write down the number or numbers.  Whenever it mentions an organism write that down.  

“Can I get a reader?” (The article is now posted up on ELMO) 

After the article has been read the teacher asks, “What organisms did you write down?  How is it related to the Olympia oyster?

What did the article blame the thick layer of muck on the sea floor on?  What is development?  

“What numbers did the article mention?” (Write down the numbers)  What do the numbers mean?

“If we had 50,000 dollars to restore an Olympia oyster bed in Frye cove, and we wanted to calculate how many acres of oysters we could lay down, what information from the article would be useful?” (You might want to give them the cost of a cubic yard of oyster shells = $30.00, it might take some explaining and a visual to represent what a cubic yard looks like.  I drew a cubic yard and textured it to look like oyster shells).  Identify the 4 – 6 inches layer of oyster shells to be key information to solving the problem.  “Should we say that we will lay a layer of oysters 6 –inches thick?”
	Students open a new page in their oyster journal.  They make columns.  

Students read through the article out loud, listing numbers and organisms in the respective columns.

Students identify organisms the article mentioned and draw ecological relationships between them and the Olympia oyster.  

Development.

They give numbers and give the numbers context, i.e. “Oysters filter between 9 and 12 quarts of water a day.”

Students might say the 4 – 6 inches figure, they might also say the acreage figures that the article mentioned, which is not useful to this calculation.  



	Time: 2:26 – 2:45
	‘Your mission is to calculate the number of acres that you can afford to lay down 6-inches thick on your map of Frye Cove.  After you figure out the acreage you can afford, you will need to think about placement of the oyster habitat.  Using what you know about oyster’s relationship to eel grass, you will place your oyster habitat and record the Cartesian coordinates of four points around the perimeter of your plot. “ (Depending on amount of time for this lesson, you may want to lead the students through the steps of the calculations and get the resulting solution as a class, then let them plot their shells on their own.)
	Students ask questions and gear-up to solve this problem.

	Time: 2:46-3:00
	“After you have plotted your oyster habitat, use a page of your oyster journal to answer the following questions?  

1)  Why did you decide to place the oyster habitat where you did in Frye Cove?

2)  What benefits do oysters and eel grass receive from each other (Think about “inputs” and “outputs”)?

3)  List four coordinate points around the perimeter of your oyster habitat plot.  

Put up on Elmo a visual of a cubic yard, the $30.00 cost of a cubic yard of oyster shells, yard to feet translation: 1 yard = 3 feet, acre to square yard: 1 acre = 4,840 square yards.

Walk around to answer questions and report to whole class common blocks that students are having.
	Students work together to solve math problem and plot oyster habitat on their map of Frye Cove

	Time:3:06-3:15
	Closure Plan:  Ask students, “What did you learn new about oysters over the last few days?” and Request journals if they finish so you can assess their work.

	
	Teacher plays off students responses.  Paraphrases using important vocabulary. 


	Students offer thoughts.


Evidence/Task for Positive Impact on Student Learning:

· The evidence could be a comparison between the students’ pre-assessments and summative assessments. You should make that comparison as the teacher, but also need to begin to ask students to reflect on what and how they learned (those meta-cognitive questions) by teaching self-evaluation tools and routines. 
You can find evidence of their progress by comparing their 2nd assessment with the last.  Also you can assess their journals to see if their understanding of Olympia oysters relationship to its environment improved.

Teacher Reflections including advice for others using this lesson


The guided reading strategy I used for when we read the newspaper article detracted from their comprehension of the article, because they were so busy looking at the article for “numbers” and “organisms” they forgot about context.  Really, this unit hopes to foster in students some ecological sense.  Making connections between components of a system and acknowledging relationships between organisms.  How do they support the life of each other?  Because this lesson was mathematically involved, it was easy for students to forget about the rational behind the restoration program described in the article.  In the future, I would give much more time to ecological concepts, maybe another day, another hour.  My goal was that they understood the ecological value of eel grass and oyster reefs side by side.  Many students chose to place their oyster shells on top of eel grass zones on their map.  They did not understand that doing so would smother and kill eel grass.  I realized that I should have been more clear and pointed about this ecological relationship.  Many students understood that oyster spat could not stick to mud, however I think a lot of them held the misconception that they were somehow improving eel grass beds by dispersing oyster shells within them.  The reason many students chose to lay oyster shells on eel grass was that I did discuss the importance of eel grass and alluded to a beneficial relationship between them, however they must not have got the mechanics of the relationship.  I think that photographs of eel grass environments, more text, more time stressing the ecology aspect of this project would have brought much greater importance to their final result.  Otherwise, their math was good.  They correctly plotted two acres of shells on their map and labeled the x and y coordinates.  They put artful time and thought into these maps and so they were a great platform to build further learning on.  
Annotated Web Resources

www.nwrc.usgs.gov/wdb/pub/species_profiles/82_11-124.pdf  Olympia Oyster history, biology, ecology in scientific literature form

http://www.nature.org/wherewework/northamerica/states/washington/preserves/art21679.html  Nature Conservancy article about restoration efforts in Liberty Bay, WA.

[image: image7.jpg]Building Oyster Homes
Olympia oysters were once the pride of the West Coast,
beloved for their clean, tangy taste. Pollution and over
harvesting nearly wiped out the tiny native bivalve, and
development has led to a thick layer of muck on the floor of
the inlets where they once thrived. However, we've found that
there are sufficient remnant Olympia oysters to repopulate
those inlets, if only they have a hard substrate to which they
can attach. |

Oysters are a critical component in marine water quality. Each
Olympia oyster has the capacity to filter between 9 and 12
quarts of water a day, straining out phytoplankton and
cleaning the water. Cleaner water allows more sunlight to
penetrate, helping forests of eelgrass to thrive. The oysters
continue to grow and create their own reefs that provide food
and shelter for crabs, anemones, and other marine life.





[image: image8.jpg]In Liberty Bay, near Poulsbo, Brady Blake, a shellfish biologist
for the Washington Department of Fish and Wildlife, thought
conditions seemed right for Olympia oysters. In a pilot
project in 2006, Pacific oyster shells were laid down in a layer
4 to 6 inches deep, over about half an acre of muddy bottom.
A survey several months later found that Olympia oysters
were indeed growing and thriving there. Now, The Nature
Conservancy and the Puget Sound Restoration Fund have
partnered to expand that area to two acres. Read about it in
this Seattle Times article.

Similar projects are underway in Frye Cove and Woodard Bay
near Olympia. In Frye Cove, the Conservancy and Puget Sound
Restoration Fund are working with private landowners and
with state lands to lay the substrate of oyster shells down on
about an acre of tidelands, and in Woodard Bay the project
will cover about two-and-a-half acres.





Adapted from: http://www.nature.org/wherewework/northamerica/states/washington/preserves/art21679.html
