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Rationale

The Eagles warned, in their song by the same name, that there is no new frontier, but I propose that actually the ocean is the new frontier.  I am not referring to using it as a place to catch the overflow of Earth’s growing population, but rather, it may hold the key to a source of sustainable, clean energy, and potentially, to expanding our food resources as well.   This is one reason why it is important for children to begin to understand the ocean’s ecosystem and the human impact on it.

Children are typically fascinated with marine life because it is unusual.  They enjoy visiting aquariums and tide pools.  A study of marine biology provides a captivating theme from which to study biology.  This unit gives a strong foundation upon which to scaffold future learning about biology, earth science, and environmental issues.

Another important rationale for teaching oceans and shores is that the ocean is part of the local environment for children who live in western Oregon.  They should be familiar with the features and processes that they observe themselves or hear in conversation.  Children often develop misconceptions as they attempt to make sense of terms that they hear but do not completely understand.  This unit will give students solid information about the environment that is part of their daily lives.  They will also become aware of the indirect human impact on the delicate ecosystem of the intertidal zones, in ways that they may not expect, and consequently enhance their understanding of the importance of protecting the environment.

This unit is also relevant to all students, because oceans cover most of the planet and have a large impact on worldwide climate, weather, and the water cycle.  They contribute to Earth’s oxygen supply.  Additionally, children often have difficulty with the concept of moon and tides – a required Oregon benchmark for fifth grade.  The concrete experiences in this unit will reinforce these concepts.  A study of marine biology is a good opportunity to study tides because tides are the major underlying cause of this unique, fluctuating intertidal environment.

Students

This unit is designed for fifth grade science.  One major purpose is to prepare students for the school district’s annual Sea Week activities in the spring, when they will visit a rocky shore to study tide pools.

Children will be motivated to learn marine biology because tide pools captivate their interest with the unusual life forms found there.  Additionally, the fifth-graders for whom this unit is designed live at the coast, so the ocean is part of their culture and their daily reality.  Another reason that they will be motivated to learn the material is that it there is a wealth of opportunity for hands-on, authentic investigation.  The lessons and activities will be fun and engaging, with use of multimedia, specimens, and authentic projects and assessments.  Students will also have the opportunity to use concrete modeling, which will facilitate greater understanding of abstract concepts of physics, oceanography and astronomy.  Not only will they be interested and engaged in the lessons, but the visual aids and authentic activities will facilitate comprehension and improve recall, particularly when dealing with difficult concepts and challenging vocabulary at the fifth grade level.
Seven students in the class receive special accommodations: six for special education and one for TAG.  Three have autism and, although they function well at grade level, the teacher must be attentive and prepared for the occasion problem that arises.  One of those students sometimes needs to have math and writing assignments shortened, and another could possibly get stuck on any mention of violence or other sensitive situation.  The times during this unit that this would be most likely to happen would be when discussing predators and prey, or beach safety.  Two students are in the learning center for one-half hour of the forty-five minute science period, consequently, they will need to have lessons modified, and the lessons will need to be structured so that key learning objectives can be presented while they are in the room.

This unit lends itself well to accommodations, as there is not an extensive amount of reading, writing or computation.  Most of the activities will be done in groups, which will be mixed so that stronger and struggling students work together.  There will be one individual post-assessment on tides which two of the students will need to have read aloud.  The literacy project will require a limited amount of review or research, so I will provide materials for all reading levels, including the student identified as TAG.  She will also be held to a higher accountability on her project.  The unit requirements will be too challenging for four of the six students on IEP’s.  The rubric and assignments will be modified for each of them on an individual basis.

Focus

Lessons in this unit will center around marine biology, with a focus on the ecosystem of intertidal zones.  We will study the fluctuation of the intertidal environment, the causes of this fluctuation, and the biological ways that intertidal organisms adapt to the changing environment of their habitat.

Goals

One of the major goals is to help the students gain a deeper appreciation of some of the unique and beautiful natural areas that characterize the Pacific Northwest.  One reason that it is sometimes difficult to get people’s attention about environmental issues is that our society has become urban and commercial.  It is my hope that helping children develop a love of nature will also help them develop appreciation for it as well as a concern about protecting it.  Secondarily, it may motivate them to spend time in outdoor recreation throughout their lives.

My learning goals for this unit are to help students reach district standards in ocean studies and a number of state benchmarks (listed below).  The general theme of marine biology, focusing on the intertidal zones, provides the opportunity to embrace a variety of subjects, such as astronomy, biology, physics, and math, guiding children to reach higher levels of cognitive processing as they examine the interconnectedness of the subjects.  They will not be passive learners, but will become scientists as they explore the various topics.

Students will analyze marine organisms and their adaptation to the habitat.  They will then be prepared to synthesize their knowledge as they choose an animal and create a story character from it, designing a body, a habitat and a life story that are authentic to the animal. 

Content

The unit will begin with a review of the moon and tides and a brief introduction to wave motion, as both significantly impact the intertidal environment.  We will study the unique differences between the upper, middle, and lower intertidal zones, and the constantly changing environment that is impacted by tidal and wave motion, causing fluctuations in temperature, salinity, oxygen level, sunlight, and submersion.  We will study the habitat, digestive and vascular systems of intertidal organisms.  We will then look at the human impact on this fragile environment, predominately through pollution of freshwater runoff and acid rain.  This will provide a foundation from which to consider how humans must balance our needs with our impact on the environment as we consider the potential for harnessing tidal and wave energy as a clean and renewable source of electricity.

There will be a great deal of thematic integration throughout the unit.  For instance, science will integrate with math as we study tide tables and charts and again when we review radial symmetry.  Literacy will come into play as we learn terminology, create a fictional character from an intertidal creature, and write a story about it.  The unit will also integrate with health when we discuss beach safety, and with technology as we use multimedia to enhance our learning.  There will be integration across science subjects as well, incorporating astronomy, biology and environmental issues, and touching briefly on engineering when we look at the ocean as a source of renewable energy.  Finally, in the process of studying this unit students will be introduced to a few of the careers that would allow them to make a living while living near the coast – which can be very difficult in Oregon.

There will also be a variety of instructional methods, activities and evaluation tools incorporated throughout the unit, including use of multimedia, because I want to give students as much visual information as possible before they do field work.  Students will make use of podcasts and WebQuests during computer lab time as well.  

Skills

Students will reinforce their understanding of how tides are created – an Oregon benchmark for fifth grade – and in the process they will better grasp the concept of the gravitational force of objects as caused by their masses and the distances between them.  They will be able to explain why the moon has a greater impact on tides than the sun even though it is smaller, and they will be able to model their understanding of these concepts (and secondarily of the phases of the moon).  They will also be able to explain the fluctuation in the tidal range, and dispel some of the misconceptions that many local people have about tides, based upon their own observations and local lore.  They will be able to read tide tables and charts, and will understand how tides are predicted, and what forces can cause predictions to be wrong.

Students will be able to explain that water molecules in the ocean do not actually move very far, but that wave energy moves through the water for thousands of miles.  They will also recognize the possibility of harnessing tidal energy and wave energy to produce electricity, and will be able to list some of its pros and cons.

Another important skill that students will learn (which also meets an Oregon benchmark) is how to stay safe in and around water.  This is relevant to anyone who will spend time at the shore.  They will be able to identify some of the common life forms found in Northwest intertidal zones and explain how they adapt to the unique environment, including their digestive and vascular systems.  Finally, they will recognize the human impact on the delicate balance of the intertidal ecosystem.

While a study of the coastal marine environment falls under the academic heading of “science,” it is an integral part of life for children who live at the coast.  It is not simply an interesting means for meeting state benchmarks, it is their home, their community, a major source of recreation, and for many, their family’s means of livelihood.  This study will not only integrate with other curricular subjects, it integrates with their lives.

Benchmarks

This unit will meet a number of Oregon benchmarks, predominately in science, but it will progress students toward benchmarks in math, literacy and health as well.

Science

Earth and Space Science

· Observe how the moon and sun create tides that influence the coastal environment.

· Explain the relationship of the Earth’s motion to…phases of the moon….

· Identify examples of magnetism and gravity exerting force on an object.

Physical Science

· Recognize and describe the motion of an object in terms of one or more forces acting on it.

· Recognize that waves of all kinds have energy that can be transferred when the waves interact with matter.

Life Science

· Group or classify organisms based on a variety of characteristics.

· Describe the living and nonliving resources in a specific habitat and the adaptations of organisms to that habitat.

· Describe the relationships between characteristics of specific habitats and the organisms that live there.

Mathematics

We will reinforce the following math benchmarks as we learn to read and compare tide tables and tide charts:

· Compare two related sets of data using measures of center (mean, median and mode) and spread (range).

· Represent and interpret data using tables, circle graphs, bar graphs and line graphs or plots (first quadrant).

Health

Unintentional injury prevention concepts:

· Identify ways to reduce risk of injuries in and around water.

Technology

Common curriculum goals for technology:

· Select and use technology to enhance learning and problem solving.

Literacy

· Writing: Uses several pre-writing strategies such as outlining and taking notes with teacher support.
· Write for different purposes and to a specific audience or person, adjusting tone and style as appropriate.
· Understand, learn, and use new vocabulary that is introduced and taught directly through informational text, literary text, and instruction across the subject areas.

· Know less-common roots and word parts from Greek and Latin, and use this knowledge to analyze the meaning of complex words.

Learning Goals

1. Students will be able to identify the major factors that affect the intertidal ecosystem.

2. Students will be able to explain how the moon and sun create tides that influence the coastal environment.

3. Students will analyze the adaptation of marine organisms to the habitat; then synthesize this knowledge to apply it to a new setting. 

4. Students will gain a deeper appreciation of some of the natural areas that characterize the Pacific Northwest, and in the process, they will become aware of the human impact on the environment and the need to protect it.

5. Students will be aware of the ocean’s potential for clean, renewable energy.

6. Students will learn how to exercise beach safety.
7. Students will develop a foundation for future scaffolding of science topics.

Key Points

· The rocky shore intertidal area is a harsh and fluctuating environment.  We will identify specific zones within this area as well as the contributing factors.  Each zone has a unique environment and consequently can be identified by the organisms found there.  Organisms that live there must have special adaptations in order to survive in that habitat.

· Intertidal zones:

· Splash zone

· Is never under water but is wet from saltwater wave spray during the highest high tides, and also experiences periods of drying, as well as freshwater from rain and runoff

· Upper intertidal zone

· Is submerged only during the highest high tides

· Mid intertidal zone

· Is submerged for several hours each day, as the tides cycle

· Experiences wide fluctuations in temperature, salinity, and dissolved oxygen levels as it is exposed to evaporation, freshwater and seawater.

· Low intertidal zone

· Is submerged during all but the lowest low tides.

· Subtidal zone

· Is submerged at all times, but receives significant wave action

· Organisms within the rocky shore intertidal zones have adaptations that help them contend with the harsh, fluctuating environmental issues.  These issues and their causes are:

· Immersion, emersion & desiccation:

· Tidal cycle

· Wave action

· Turbulence:

· Wave action

· Strong tidal currents

· Salinity

· Rain

· Runoff

· Evaporation

· Sunlight (UV rays)

· Temperature

· Oxygen

· Exposed to oxygen in air

· Fluctuation in dissolved oxygen levels in water

· Predation: there is no place to run from predators

· We will study habitats and adaptations of the following intertidal marine organisms, comparing the phylum or groups to mammals to make a connection with a familiar group and its set of characteristics.

· Echinoderms (sea stars, sea urchins, sea cucumbers, sand dollars)

· Mollusks (limpets, black turbans, periwinkles, olives, etc.) 

· Arthropods (barnacles, crabs)

· Cnidarians (anemones, jellies)

· Biological and adaptive features of the organisms include:

· Food/prey (including algae, phytoplankton, zooplankton)

· Digestive system of sea stars (extendable stomach)

· Propulsion

· Methods of attaching to rock, such as tube feet

· How animals deal with salt water:

· Osmoconformers: water vascular system

· Osmoregulators: gills and kidneys

· Tides are caused by the moon’s gravitational pull on the earth, and are also influenced by the sun.  Actual tide levels are influenced as well by natural factors such as topography and weather.  A tidal bulge is created as Earth’s oceans respond to the moon’s gravitational pull, which follows the moon’s orbit, creating tidal cycles.  The unit will cover the following concepts:

· Why do we care?

· Safety

· Recreation

· Clam digging

· Fishing

· Coastal flooding during storms

· Navigation

· Tidal bulge

· Why tides are semi-diurnal

· Spring and neap tides – exceptionally small or large tidal ranges during particular phases of the moon

· What is sea level?

· Why tides fluctuate in height

· How tides are predicted

· How to read tide tables and charts

During this course of study we will also investigate the following secondary points:

· We will overview wave energy, making the connection to other familiar types of wave energy, such as microwaves and radio waves.  Waves can be thought of as transferring energy, for instance, microwaves transfer heat to food.  In this way, ocean waves are energy moving through water – they are not water that is moving.  It is similar to wind moving tree branches.  We can’t see wind, but we can see its effect on matter.  Topics covered include:

· Causes of ocean waves

· Crest, trough, amplitude 

· Movement through water molecules

· Topography

· Swells and breakers

· Ocean energy as a source of electricity

· What do surfers look for in a surf report?

· Humans impact the intertidal zones in more and less obvious ways, listed below.  Students will be encouraged to “Tread Lightly” in natural environments.

· Walking to explore tide pools

· Harvesting animals and plants

· Gathering specimens for decoration

· Acid rain

· Polluted runoff

· Energy potential, oil drilling, etc.

· Beach safety is an important topic for anyone visiting the shore.  Ignorance of the dangers can lead to injury and death very quickly on the beach.  Students need to be aware of when low and high tides are, and to practice never turning their backs on the ocean.  Other beach safety topics include:

· Watch for sneaker waves

· Do not play on or around driftwood

· Do not play on or around the edge of sand dunes

· Be careful not to be stranded on a rock when the tide comes in

· Do not bury people in the sand

· It is not a good idea to swim in the ocean off the Oregon coast – the water is too cold and there are many rip currents

· How to get help when on a public beach

Content Relationships

Goal 1:
Students will be able to identify the major factors that affect the intertidal ecosystem.

Benchmarks:

· Describe the living and nonliving resources in a specific habitat and the adaptations of organisms to that habitat.
· Observe how the moon and sun create tides that influence the coastal environment.

Lessons:

· Lesson 5:  Intertidal Zones – What Makes Them So Unique?

· Activities:  zonation chart, salinity demonstration

· Lesson 6:  What Are Tides?

· Activity:  tides model (pie plate demonstration)

Goal 2:
Students will be able to explain how the moon and sun create tides that influence the coastal environment.

Benchmarks:

· Observe how the moon and sun create tides that influence the coastal environment.

· Recognize and describe the motion of an object in terms of one or more forces acting on it.

· Identify examples of magnetism and gravity exerting force on an object.

· Explain the relationship of the Earth’s motion to…phases of the moon….

Lessons:

· Lesson 6:  What Are Tides?

· Activity:  tides model (pie plate demonstration)

· Lesson 7:  Tides, Water Balloons & Hula Hoops

· Activity:  modeling tides with water balloons and tennis balls

· Lesson 8:  Tide Prediction

· Activity:  study tide diagram and compare with the hands-on modeling from Lesson 7

· Lesson 9:  Predicting Tides: Tables & Charts

· Activity:  Study tide tables and charts to find the next good clam tide

Goal 3:
Students will analyze the adaptation of marine organisms to the habitat, then synthesize this knowledge to apply it to a new setting.

Benchmarks:

· Group or classify organisms based on a variety of characteristics.

· Describe the living and nonliving resources in a specific habitat and the adaptations of organisms to that habitat.

· Describe the relationships between characteristics of specific habitats and the organisms that live there.

Lessons:

· Lesson 1:  Pre-Assessment & Intro – Where the Ocean Meets the Shore

· Activity:  zonation chart

· Lesson 5:  Intertidal Zones – What Makes Them So Unique?

· Activity:  graphic organizer outlining key factors influencing the intertidal environment 

· Lesson 11:  Distribution of Intertidal Organisms

· Activities: study animal specimens, and organize field guide layout

· Lesson 12:  Biology of Tide Pool Animals

· Activities:  animal classification class activity,  animal adaptation presentation, study specimens, and apply classification and adaptation to the field guide

· Lesson 13:  Authentic Assessment: Design a Marine Character

· Activity: brainstorm on graphic organizer, then apply biological adaptations to design of marine character

Goal 4:
Students will gain a deeper appreciation of some of the natural areas that characterize the Pacific Northwest, and in the process, will develop awareness of the human impact on the environment and the need to protect it.

Benchmarks:

· Describe the relationships between characteristics of specific habitats and the organisms that live there.
Lessons:

· Lesson 1:  Pre-Assessment & Intro – Where the Ocean Meets the Shore

· Activity: Ocean Requiem podcast

· Lesson 5:  Intertidal Zones – What Makes Them So Unique?

· Activity:  discussion and graphic organizer outline (discussing runoff, walking on animals, gathering and harvesting, etc.)

Goal 5:
Students will be aware of the ocean’s potential for clean, renewable energy.

Benchmarks:

· Recognize that waves of all kinds have energy that can be transferred when the waves interact with matter.

Lessons:

· Lesson 10:  Waves & Ocean Energy

· Activities:  Observe waves demonstration (hairdryer, water and food coloring), PowerPoint presentation on wave energy, and graphic organizer with waves diagram and discussion outline

Goal 6:
Students will learn how to exercise beach safety.

Benchmarks:

· Unintentional injury prevention concepts:  Identify ways to reduce risk of injuries in and around water.

Lessons:

· Lesson 15:  Post-assessment and Beach Safety

· Activity:  presentation by beach lifeguards, and question-and-answer session

Goal 7:
Students will develop a foundation for future scaffolding of science topics.

Benchmarks:

· Uses several pre-writing strategies such as outlining and taking notes with teacher support.

· Know less-common roots and word parts from Greek and Latin, and use this knowledge to analyze the meaning of complex words.

· Write for different purposes and to a specific audience or person, adjusting tone and style as appropriate.

· Represent and interpret data using tables, circle graphs, bar graphs and line graphs or plots (first quadrant).

· Compare two related sets of data using measures of center (mean, median and mode) and spread (range).

 Lessons:

· Lesson 2:  Note-taking 1 – Written Material

· Activity: note-taking activity with graphic organizer

· Lesson 3:  Note-taking 2 – Oral Presentations

· Activity: note-taking activity from oral presentation

· Lesson 4:  Latin & Greek Roots – Understanding Scientific Language

· Activity:  comparing words with Latin and Greek roots and analyzing meaning, using a graphic organizer

· Lesson 9:  Predicting Tides: Tables & Charts

· Activity: studying actual tide tables and charts

· Lesson 10:  Waves & Ocean Energy

· Activities: relating ocean waves to other types of wave energy, such as microwaves and radio waves, slinky demonstration showing how wave energy travels, and wave anatomy activity labeling parts of a wave as both a class activity (with post-its and a large diagram), and individually on a pre-printed diagram.

Weekly Plan

Daily time is 1:30-2:15 p.m. unless otherwise noted

Science class meets only Monday, Tuesday and Wednesday.

Computer lab time is once a week, on Thursday mornings.

Writing time is Tuesday, Wednesday and Thursday mornings for 25 minutes.

Work sample lessons are in bold.
	Monday, February 11
	Lesson One:  Introduction:

Where the Ocean Meets the Shore
	Podcast video: Ocean Requiem

Overview of Unit (discussion, & photos on Power Point)

KWL and pre-assessment

	Tuesday, February 12

11:15-11:40 (writing class)
	Lesson Two:  Note-taking 1 – Written Material
	Activity: taking notes using written material

	Tuesday, February 12
	Lesson Three:  Intertidal Zones: What Makes Them Unique?
	Video clip:  “Oregon Tidepools”

Visual presentation

Note-taking

Poster of zones handout and activity

Discussion of human impact

	Wednesday, February 13

11:15-11:40 (writing class)
	Lesson Four:  Note-taking 2 – Oral Presentations
	Activity: taking notes during direct instruction

	Wednesday, February 13
	Lesson Five:  Intro to Tides
	Pre-assessment

Why study tides?

Vocabulary

Review of moon’s role

	Thursday, February 14

8:45-9:15 (computer lab time)
	Fact Fragments Frenzy
	Online note-taking activity

	Thursday, February 13

11:15-11:40
	Lesson Six:  Latin and Greek Roots – Understanding Scientific Language
	Activity: understanding roots for scientific language

	Tuesday, February 19
	Lesson Seven:  Tides Modeling
	Water balloon modeling:

•High, low tide

•Spring & neap tides

	Wednesday, February 20
	Lesson Eight:  Tide Prediction
	Review model – transfer to 2-D

View applets

Hula Hoop modeling

Perigean tides

Other factors

	Thursday, February 21

8:45-9:15  (computer lab)
	The Moon and Tides
	Online reinforcement activities 

	Monday, February 25
	Lesson Nine:  Predicting Tides: Tide Charts and Tide Tables
	What is sea level?

Find the range.

Look for a spring tide; compare with phases of moon to verify

	Tuesday, February 26
	Lesson Ten:  Waves & Ocean Energy
	Pan & fan model

Visual presentation including applets

Graphic organizer for notes


	Wednesday, February 27
	Lesson Eleven:  Distribution of Intertidal Organisms
	Intertidal zone poster and activity

Work on identification guide

	Thursday, February 28

8:45-9:15 (computer lab time)
	Intertidal Marine Biology
	Activities in computer lab – browse links on class webpage

	Monday, March 3

This lesson will take place over several days
	Lesson Twelve:  Biology of Intertidal Organisms
	Visual presentation: Environmental Issues

Intro to classification – make comparisons to mammals

Biology and adaptations of mollusks and arthropods

Work on identification guide

	Tuesday, March 4

11:15-11:40 (writing class)

(2 days)
	Lesson Thirteen:  Authentic Assessment Part One: Design a Marine Character!
	Character planning graphic organizer

	Tuesday, March 4
	Biology of Intertidal Organisms, Part 2
	Discussion and visual presentation: Adaptations

Biology and adaptations of echinoderms

Work on identification guide

	Wednesday, March 5

11:15-11:40 (writing class)
	Authentic Assessment: Create Your Character!
	Art activity, using design from lesson thirteen

	Wednesday, March 5
	Biology of Intertidal Organisms,

Part 3
	Visual presentation: Anatomy of Sea Stars

Biology and adaptations of cnidarians

Work on ID guide

	Tuesday, March 11

11:15-11:40 (writing class)

(3 days)
	Lesson Fourteen:  Authentic Assessment Part 2 (Literary Project): Give Your Marine Character a Life!
	Plan story using marine character, with help of graphic organizer

Begin story

	Tuesday, March 11

Science class
	Work day, or optional lesson on osmosis, from OMSI Messy Science With a WOW! manual
	Osmosis investigation (carrots & salt)

Osmosis demonstration (diaper absorbent material)

	Wednesday, March 12

Writing class
	Authentic Assessment Part 2: Literary Project
	Finish sloppy copy of literary project

Peer and teacher editing

	Wednesday, March 12

Science class
	Guest Speaker – Robert Johnson, Columbia River Bar Pilot
	What he does

How he got there

Stories

Question and answer

	Thursday, March 13

Writing class
	Authentic Assessment Part 2: Literary Project
	Write final copy; assemble with character for display

	Monday, March 17

Science class
	Review for post assessment
	Jeopardy game


	Tuesday, March 18


	Lesson Fifteen: Beach Safety (tentative date)
	Guest speakers: Seaside Beach Lifeguards

Lifeguard truck, surfboards, wetsuits, Photos: semaphore, tower.

Question and answer session

	Wednesday, March 19


	Post-assessment
	Wrap-up session:  KWL and Test

Finish portfolio, field guide to hand in

If time, short presentation on sea monsters, or podcasts showing octopus squeezing through a tube.

	Optional additional activity
	
	Bill Nye the Science Guy video, “Ocean Food Web” (algae, phytoplankton, zooplankton, krill, etc.)


Assessment

This unit features a variety of assessments in addition to the lesson evaluations:  a pre- and post-test (with KWL), a portfolio, a project, and a final creative authentic assessment.

The first lesson begins with a short pre-test that includes a “what’s wrong with this picture” moon and tides illustration, a “what’s wrong with this picture” beach safety illustration, and short answer questions that ask for three facts about sea stars, a definition of an ocean wave, three natural things that affect tide pools, and two human activities that affect tide pools.  I will have a set of questions prepared for my own use in guiding the students through the KWL (see lesson plan).  During this introductory lesson, I will explain the assessments to students, as well as explaining how their work will be graded for the unit.  Again, before each assignment and assessment, I will explain thoroughly how it will be graded.

During the course of the unit students will keep written activities, a glossary, and handouts in a portfolio.  I will guide students during each lesson to keep their portfolios organized.  This will serve as a representation of what they learned during the unit.  I developed the plan for a portfolio because the unit grew to encompass tides, and then I added a note-taking component.  It seemed necessary to find a way to pull all of these pieces together in an organized portfolio.

The marine biology portion of the unit will have a more authentic, useful assessment in the form of a project.  Students will visit a rocky intertidal zone later in the spring as part of the school district’s Sea Week activities.  I wanted the students to have something that would actually help them in the field.  They will create a field guide of common intertidal organisms found on the local coast, complete with pictures and descriptions.  I will have it laminated and we will bind the pages, to make it a useful tool that they can take with them on their field trip.

Students will have the opportunity to incorporate what they learned about marine biology with their individual creativity for their performance assessment.  They will choose one marine animal and create a character from it.  The animal’s biology and habitat must be authentic, although students may add props like glasses, musical instruments or furniture.  They will then write a fictional story, song or poem, which will be creative while being biologically authentic, to show what they learned.  The characters will hang from the ceiling, and students will present their final projects to the class.  This assessment will evaluate the third learning goal: students’ ability to analyze the adaptations of a marine organism to its environment.

· See example of the pre-post assessment as appendix to Lesson One.

· See example of field guide as appendix to Lesson Eleven.

· See rubric for the literary project as appendix to Lesson Thirteen.

· Rubric for portfolio follows: 

Portfolio Rubric:

Since assignments were completed together in class, students will not be penalized for work missed while absent.  Since emergent students received modified assignments, this rubric applies to all students.

+ (Plus)
3 (Check)  
N (Not Met)

	All pieces of portfolio are present, including the graphic organizers that we completed in class.  Handouts are neat and in the proper labeled sections.
	Portfolio may be missing one or two of the graphic organizers.  Most or all handouts are present.
	The portfolio is disorganized and several pieces are missing. 

	In-class assignments (graphic organizers) are usually filled in completely, correctly, and are readable.
	A few assignments may be incomplete or may have several incorrect entries.
	Little or no attempt was made to complete the assignments as discussed together in class.


Field Guide Rubric:

Each table group will have an enlarged black-and-white copy of the field guide to serve as a model for their field guides, as well as handouts describing the animals.  They will copy phylum, intertidal zone of habitat, etc., but they will write a description of each animal in their own words.  This is why there is little difference besides neatness and organization between a plus grade and a check.  The organization will indicate learning in that students can organize the animals either by tidal zone or by phylum.  Emergent students will receive a modified frame for the field guide, which requires much less writing and organization.

+ (Plus)
3 (Check)  
N (Not Met)

	Preprinted sections of the field guide are accurately filled out for all twelve animals.  Animal entries are organized, for instance, by phylum or intertidal zone.  At least one adaptation is included in the description for each animal.  Field guide is neat, and includes a cover design.
	Preprinted sections are accurately filled out for all twelve animals.  At least one adaptation is included in the description for each animal.
	Entries for the twelve animals are not complete.


Post Assessment Rubric:

Pre- and post-assessments are compared individually for each student, with the pre-assessment score used as a baseline for the final evaluation.  There are 31 possible points.  I will read the questions aloud for emergent students, but I will use the same rubric, as each student will be evaluated individually.

+ (Plus)
3 (Check)  
N (Not Met)

	Using a modified curve, with the top score in the class counting as 100%, as a maximum standard: Student either scored above 90% (80% for emergent students), or made considerable gains between pre- and post-assessments.
	Scored 70% or higher (63% for emergent students) on modified curve, or shows significant gains between the pre- and post-assessments. 
	Does not meet the criteria for a check.




Outline of Individual Goal Assessment

1. Students will be able to identify the major factors that affect the intertidal ecosystem.

Formative Assessment:  This goal will be assessed formatively throughout the unit as we revisit the concept in conjunction with animal adaptations to these factors in each of the tidal zones.  Formative assessments include verbal questioning and discussion as well as the graphic organizer used with Lesson Five.  This graphic organizer will be part of the portfolio.

Summative Assessment:  This goal will be summatively assessed on the pre-post assessment.

2. Students will be able to explain how the moon and sun create tides that influence the coastal environment.

Formative Assessment:  This goal will be assess formatively in Lesson Seven.  Students will use the modeling tools to model specific types of tides.  I will check each student off on a roster when he or she successfully completes the model.

Summative Assessment:  This goal will be summatively assessed on the pre-post assessment.

3. Students will analyze the adaptation of marine organisms to the habitat; then synthesize this knowledge to apply it to a new setting. 

Formative Assessment:  This goal will be assessed formatively throughout lessons eleven through fourteen.  I will use extensive questioning and discussion throughout the lesson presentations, particularly as I examine specimens with small groups, providing the opportunity to assess each student’s understanding individually.  Additionally the Jeopardy game that is part of the unit review will also serve as a formative assessment.

Summative Assessment:  This goal will be summatively assessed through the field guide, which requires students to provide detailed information on twelve animals, the literary project, which requires students to incorporate information about adaptations on both the art and written portions of the project, and the pre-post assessment.

4. Students will gain a deeper appreciation of some of the natural areas that characterize the Pacific Northwest, and in the process, they will become aware of the human impact on the environment and the need to protect it.

Formative Assessment:  This goal will be assessed formatively throughout lessons one, five, ten, eleven, and twelve, with discussion of human impact on the intertidal environment and animals woven throughout each of these lessons.  Additionally, it will be addressed in the unit review.

Summative Assessment:  This goal will be assessed on the pre-post assessment.

5. Students will be aware of the ocean’s potential for clean, renewable energy.

Formative Assessment:  A graphic organizer is part of Lesson Ten (waves) to assess this goal.

Summative Assessment:  This goal will be assessed on the pre-post assessment.

6. Students will learn how to exercise beach safety.

Formative Assessment:  This goal will be assessed through the question and answer session and review of key points at the end of the beach lifeguard visit, in Lesson Fifteen.

Summative Assessment:  This goal will be assessed on the pre-post assessment.

7. Students will develop a foundation for future scaffolding of science topics.

Formative Assessment:  This is a personal goal that is difficult to assess, but it underlies student understanding throughout the entire unit.  Consequently, this will be the personal objective that I will be evaluating as I evaluate student learning throughout the unit.  Students will be working with concepts (such as adaptation and tides) that may be challenging to them, so I will be very sensitive to their level of understanding throughout the unit, scaffolding difficult terminology and concepts with things they know.  One formative assessment of this goal will be Lesson Three, which looks at the Latin roots of scientific terminology.

Summative Assessment:  A summative assessment is not applicable for this goal.

Lesson Plans
Contents
Lesson 1:  Pre-Assessment & Introduction – Where the Ocean Meets the Shore

Lesson 2:  Note-taking 1 – Written Material

Lesson 3:  Note-taking 2 – Oral Presentations

Lesson 4:  Latin & Greek Roots – Understanding Scientific Language

Lesson 5:  Intertidal Zones – What Makes Them So Unique?

Lesson 6:  What Are Tides?

Lesson 7:  Tides, Water Balloons & Hula Hoops

Lesson 8:  Are There Tides on the North Pole? (Applying What We Learned)

Lesson 9:  Predicting Tides: Tables & Charts

Lesson 10:  Waves & Ocean Energy

Lesson 11:  Distribution of Intertidal Organisms

Lesson 12:  Biology of Tide Pool Animals

Lesson 13:  Authentic Assessment: Design a Marine Character

Lesson 14:  Authentic Assessment: Give Your Marine Character a Life!

Lesson 15:  Post-assessment and Beach Safety

Other activities, not included with formal lesson plans, include a Bill Nye video on the ocean food chain (to be shown before transitioning to the biology portion of the unit), and a Jeopardy Game review of the unit.

(An outline for the beach safety presentation is also included in this section, in case the guest speakers should need to cancel at the last minute.)
Oceans & Shores

Lesson One: Unit Introduction

Where the Ocean Meets the Shore

Context:  Fifth grade science

This is the first actual lesson for a unit on marine biology, which focuses on rocky intertidal zones.  The purpose is to give students a foundation from which to study the marine organisms that live there.

Length:  One class period (45 minutes)

Objectives:

1. Pre-assessment.

2. By the end of this lesson students will be able to demonstrate their understanding of the five intertidal zones by correctly labeling them on a graphic organizer.

3. Students will be able to demonstrate their understanding of the differentiation between zones by writing a short description of each on a graphic organizer.

Benchmarks:

This lesson will set the stage for further investigation leading to meeting the following Oregon benchmark in science:

· Describe the relationship between characteristics of specific habitats and the organisms that live there.

Preparation:

· Laptop and projector

· Podcast: Ocean Requiem (4:52)

· Pre-assessment: written test and KWL sheet

· Prepared unit folders for students

· Glossary

· Intertidal Zones handout

Lesson Introduction/Set: (10 minutes)

Show podcast (4:52)

Introduction of unit

· Biological oceanography: study of deep ocean, from ocean’s point of view

· Marine biology: study of ocean near shore, from the animal’s point of view (adaptations)

Sharing Objectives: (20 minutes)

Pre-assessment:  give students quiz (10 minutes)

KWL: (10 minutes)

Learning activities: (15 minutes)

· Overview of unit (use PP presentation)

· Hand out unit folders, glossary

Vocabulary: model on the board what students will write in their glossary.

	Marine
	Having to do with the sea

	Biology
	Life + study

	Tide
	The rise and fall of the ocean in response to the gravitational pull of the moon and sun.

	Intertidal
	The area at the shore, between the highest high tides and the lowest low tides.

	Fluctuate
	To change continually

	Submerge
	To cover completely with liquid

	Salinity
	The amount of dissolved salts in seawater.  Measured in parts per thousand (ppt).  The salinity of seawater averages about 35 ppt.


Hand out intertidal zone chart

· As a group, fill in the name of each zone and discuss differentiating characteristics.

There are intertidal three zones, based on the amount of time they are exposed to air (plus splash zone and subtidal zone).  The zones are each unique, and consequently different life forms exist within the different zones.  

· Splash zone:  Occasionally receives spray from the waves at high tide but is rarely or never underwater.

· Upper intertidal zone:  Is rarely under water, except during the highest tides, but receives splash from the ocean waves twice a day during high tide.

· Middle intertidal zone:  Is under water at high tide (twice a day) and out of water at low tide.

· Lower intertidal zone:  Is nearly always under water but water levels fluctuate, causing changes in factors such as temperature and salinity.

· Subtidal zone:  Is always under water and is affected to varying degrees by wave action.

We will focus on marine organisms in the upper, middle and lower intertidal zones.

Apply today’s learning:  Is there a clear boundary between intertidal zones?  How would we tell which zone we were in?  (A tide pool that is rarely empty would be a lower zone, while the rocks around it would be a different zone.)

Closure: (5 minutes)

Have students place their charts inside their folders.  Draw a simple model of the chart on the whiteboard and have students list the intertidal zones and their descriptions, with input from the rest of the class.

Tomorrow we will look more closely at the factors that create this harsh environment.

Student Evaluation: The evaluation is two-part: students will have correctly filled in their graphic organizers, which they will use for reference throughout the unit, and the class will be able to correctly list the intertidal zones and their characteristics on a model of the organizer drawn on the whiteboard.

Reflection:

(Before)  I am fairly certain that students may feel a little intimidated by the pre-test for two reasons:  1) when they took the post test for the solar system in the fall they clearly had not grasped the concept of tides, and 2) they most likely feel like they know about tide pools but the questions about intertidal zones may make them feel uncomfortable as they try to connect them to their previous knowledge.  I need to prepare them for the fact that it is a pre-test for some complex learning, and assure them that we will study these concepts in depth so that they can grasp them.

I also suspect that we may run out of time to start the intertidal zonation chart, if the students have many questions during the unit overview.  I want them to by in so I will take time to discuss their questions.  Since the next lesson continues with the zonation chart, there is not a transition problem.

(After)  The pre-test was a little frustrating for students, but I continued to assure them that this was for my use in determining the direction the lessons would take – that they would not be graded on it.  They seemed to understand, but they wanted to take a lot of time on it anyway.  I took that as a good sign that they are conscientious students.

We followed with an overview of the unit, using photos projected on the screen.  The students responded very well.  The KWL was sparse.  I included a section on “how would we like to learn this?” and they noted that they like the pictures, and that they wanted to visit the beach, which they will hopefully be able to do during Sea Week.  I will be at my second placement during that time and will not get to accompany them.  They also decided that they wanted to learn about sea monsters.  That is way off topic, but I will consider doing a short presentation on big and strange sea creatures after the post assessment at the end of the unit.
ALTERNATE CLOSING (limit overview, or extend length of class to do this activity):  

· Poster of the intertidal zones, with dotted lines but no labels

· Labels of intertidal zones

· Cards with descriptions for each zone

Have students take turns placing a label on the poster, with input from the class.

If time, video clip of wave surges in diver Eric Hanauor’s podcast.  Where is the photographer?  How do you know?  (The wave surges at the surface indicate that the photographer was in the subtidal zone, near the shore.)

Resources:

“Tidepool Talk” pdf by the Oregon Coast Aquarium, page 7.

Podcast: “Ocean Requiem” by Howard Hall

Oceans & Shores Unit: Lesson Two

Note-taking, Part One

Taking Notes During Reading and Research

Context:  Fifth grade writing

Time needed: 25 minutes

This is the first of two mini-lessons on note-taking, to prepare students for taking notes throughout the marine biology unit.  This lesson focuses on taking notes during research and reading.  The second lesson focuses on taking notes during direct instruction.

Objectives:  By the end of this lesson students will be able to demonstrate their understanding of how to identify key points in written material for taking notes, by highlighting them in a written resource; and they will demonstrate their understanding of how to condense key concepts from written material and synthesize them into their own words by successfully doing so on a guided activity.

Benchmarks:  Addresses the following Oregon benchmark for fifth grade:  “Uses several pre-writing strategies such as outlining and taking notes with teacher support.”

Preparation:  

· Handouts

· Pencils

· Highlighter for each student

· Document camera

Lesson Introduction/Set: (2 minutes)

Have students imagine that they have a sister in high school.  They need to take a telephone message for her.  Do they write down every word that the caller says, word for word?  What do they write down?

Explain to students that, when they get to middle school, they will do more research on their own, and they will need to take notes as they do so.  Ask students what they recall about writing notes for their explorer report.

Sharing Objectives: (1 minute)

We will learn how to identify key points to write in notes, write them in such a way that they are abbreviated but we still remember what they are about, then put them back together into our own words to build a report.

Explain that they will be taking notes during the unit on marine biology.  I will collect this and it will become part of their portfolio for the unit, so it needs to be neat.  I will write suggestions on their papers before handing back, but they will not be graded on this assignment apart from their portfolio.  I will keep track of whether or not each piece of the portfolio has been completed and turned in.

Learning activities: (13 minutes)

1. (5 minutes) Read instructions together and do cross-out / note-taking portion of activity with students using document camera.

a. Cross out articles, conjunctions, prepositions

b. Cross out topic words because I already know the topic

c. Highlight key facts

d. Transfer key facts to the box

2. (8 minutes) Have students write a paragraph from their notes.  Fold paper in half and write on left side of blank side of paper so they do not have to keep flipping the paper over.

Closure: (10 minutes)

Have some of the students read their paragraphs.  Discuss how they synthesized key concepts using their own words.  Compare similarities and differences of different people writing about the same topic using the same resource.

Student Evaluation:  Evaluate student understanding of identifying key points, condensing them from written material and synthesizing them into their own words by their responses during the closure, using guided questioning and calling on a cross-section of students, and later, by reviewing their worksheets.

Collect the worksheet to review.  Hand back with written comments at the beginning of the second note-writing lesson and give students a moment to review comments.  This activity will become part of their portfolio for the unit.

Accommodations:  Not needed during the lesson since I will be modeling the activity on the overhead.  Student work will be evaluated on an individual basis, considering individual ability.

Teacher Self-Reflection:

(Before)  Students could have trouble understanding their notes well enough to put them back together.  Demonstrate how to list key words under a topic heading, such as “safety,” and jot a phrase that makes sense.

(After)  We went through the text on the handout sentence-by-sentence, circling key words and lining-out inessential language.  The students responded very well to this lesson, and their written work reflected understanding.
Suggested Enrichment:  Have students watch the following online demonstration during computer lab:

Fact Fragment Frenzy: http://www.readwritethink.org/materials/factfrenzy/opening.html 

Directions:

1. Read the entire paragraph.

2. Read it again, sentence by sentence.

a. Cross out unnecessary words: articles, prepositions, connecting words

b. Highlight important facts

c. Write condensed (shortened) notes in the box

3. Using your notes, write a paragraph on the back of this sheet, in your own words.

The echinoderms are a group of animals that includes starfish, urchins, sand dollars, feather stars, and sea cucumbers. They are simple animals, lacking a brain and complex sensing organs. Echinoderms are characterized by their radial symmetry and a central mouth. Although a sea urchin looks round, closer inspection reveals that it is nothing more than a starfish with its legs wrapped inwards to form a sphere. The echinoderms are found in a stunning variety of shapes and colors, and are found decorating reefs around the world. Some of these animals are carnivorous, feeding on corals and scavenging the ocean floor. Certain species of starfish actually extend their stomachs into their unwary victims in order to digest them. The feather stars and sea cucumbers are mainly filter feeders, catching what ever they can find floating in the ocean currents. All of the echinoderms move around with the use of thousands of tiny tube feet, many of which have suction cups on the ends. Many of the urchins have developed extremely sharp spines as a means of protection. 

From Sea and Sky website: http://www.seasky.org/index.html 




	Write Your Notes Here




Oceans & Shores Unit, Lesson Three

Note-taking, Part Two:

Taking Notes During Oral Presentations

Context:  Fifth grade writing

Time needed: 25 minutes

This is the second of two mini-lessons on note-taking, to prepare students for taking notes throughout the marine biology unit.  This lesson focuses on taking notes during direct instruction.  The first lesson focused on taking notes during research and reading.

Objectives:  By the end of this lesson students will be able to demonstrate their understanding of how to identify key points in an oral presentation for note-taking, condense them, and synthesize them into their own words by taking notes during a guided activity by as the teacher delivers a short presentation.

Benchmarks:  Addresses the following Oregon benchmark for fifth grade:  “Uses several pre-writing strategies such as outlining and taking notes with teacher support.”

Preparation:  

· Students:  notebook paper and pencil

· Short presentation for teacher to deliver (see appendix)

· Optional:  Model note-taking on overhead

Lesson Introduction/Set: (2 minutes)

Refer to yesterday’s analogy of the telephone call.  Imagine that the caller says, “This is Courtney.  Tell your sister that Sarah, the goalie, sprained her ankle.  The assistant coach went to Portland today and can’t get back in time for soccer practice.  Angie, the back-up goalie, has a dentist appointment, and the coach has to stay home with her sick baby, so there won’t be soccer practice today.”  What would you write in the note to your sister?  

Explain that in addition to taking notes during research and reading, they will have classes in middle school in which they need to take notes from a speaker’s presentation, to use for reports and projects, or for studying for tests.

Sharing Objectives: (1 minutes)

Explain that we are going to continue the lesson on note-taking that we started yesterday, but this time the focus is on taking notes from an oral presentation.  The process is the same, except that they are listening rather than reading.  

These notes will become part of the marine biology unit portfolio, so they need to be neat.  I will collect today’s notes, review them and write suggestions on them, but they will not be graded apart from the portfolio.

Learning activities: (17 minutes)

· Give oral presentation on tide pools (see appendix)

· Give students prompts for things they should jot in their notes, pausing briefly at times to give them time to write.

Closure: (5 minutes)

Have some of the students share what they wrote in their notes.

Have students add to their notes from other students’ ideas that they may have missed.

Student Evaluation:  Evaluate student understanding of how to identify and note key points in an oral presentation by their responses during the closure, using guided questioning and calling on a cross-section of students to share their notes, and later by review of their written notes.

This activity will become part of student’s portfolio for the unit, and will serve as a baseline on which to evaluate quality of notes taken throughout the unit.  Students will receive graphic organizers for note-taking during each lesson, and teacher will give prompts during direct instruction for note-taking.

Accommodations:  Not needed during the lesson since we will do the activity together in class.  Student work will be evaluated on an individual basis, considering individual ability.

Teacher Self-Reflection:

(Before)  Some students may find it difficult to listen carefully to the presentation while taking notes at the same time.  They may be still concentrating on writing about one point while I have moved on to another point.  I can ask questions throughout the delivery to help them keep up with me.  I can also give signals, such as pauses and changes in tone, for key points, then repeat just the key points with little detail. 

(After)  This lesson went well.  I began the lesson by stopping after every line to discuss with the students what the essential facts were.  Gradually I stopped less often, and then near the end I warned them that I would cover the last portion fairly quickly.  Their written work showed that they understood how to pull out the key points and put them into their own words.
Appendix: Optional outline for teacher presentation to use for note-taking activity.

From Oregon Coast Aquarium’s A Living Classroom

Tips for good tidepooling

· The best time to be at the tide pools is a half hour to an hour before the predicted low tide, so you can go all the way out with the tide and then work your way back in.

· Watch to avoid becoming stranded as the incoming tide surrounds rocks.

· Sneaker waves and sudden crashing waves can be hazardous. Be alert and keep an eye on the water. Don’t turn your back to the ocean, even for a moment. 

· Be sure to wear sturdy shoes. Rocky shores make for uneven footing, and seaweeds growing on rocks can be dangerously slippery.

· Consider taking binoculars for looking at birds or other marine life out of your reach.

· Tide tables are available at many places of business on the coast, or you can call the Aquarium for tide information at (541) 867-3474, ext. 5301 or visit http://hmsc.oregonstate.edu/weather/tides/tides.html.

Tidepool etiquette

· Watch where you put your feet! Try not to walk on animals and plants that live on the rocks and in the tide pools.

· When touching tidepool animals, wet your hands in seawater first. Most tidepool animals have a coating of slime to protect them. Touching them with a dry hand can damage their slime layer and harm their delicate surfaces.

· Moving animals to new surroundings can injure or kill them. Remember, these organisms are alive and adapted to a very specific environment. Taking them home with you will kill them.

· Talk quietly when visiting near seabird colonies; nesting birds are sensitive to noise.

· Leave natural habitats cleaner than you found them. Pick up any refuse or debris you find and dispose of it properly.

· Organisms in tide pools are protected by law. The Oregon Department of Fish and Wildlife sets limits on what you can and cannot collect form tide pools and grants permits for collecting. See Oregon Sport Fishing Regulations from the Oregon Department of Fish and Wildlife for further information.

 Where to find tide pools on the north coast

· Seaside Cove at very low tide

· Haystack Rock

· Arcadia Beach

· Hug Point

· Oswald West State Park (Short Sands Beach)

Oceans & Shores Unit: Lesson Four

Latin Roots Mini-lesson

Understanding Scientific Language

Context:  Fifth grade writing

Time needed: 25 minutes

This lesson is designed to prepare students for difficult vocabulary that they will encounter throughout the unit.

Vocabulary will also be introduced at the beginning of each unit lesson, and will be reinforced throughout each lesson.  Students will develop a glossary as we progress through the unit, which will be part of their unit portfolio.

Objectives:  By the end of this lesson students will be able to demonstrate their understanding of decoding a word based on its Latin and Greek roots by their responses during the lesson closure.

Benchmarks:  Addresses the following Oregon benchmark for fifth grade:  “Know less-common roots and word parts from Greek and Latin, and use this knowledge to analyze the meaning of complex words.”
Preparation:  

· Handout – graphic organizer for taking notes of lesson (Appendix B, or C for emergent students)

· Copy of Appendix A for delivering lesson on whiteboard

Lesson Introduction/Set: (2 minutes)

Ask what a “biography” is.

Explain that “bio” means “life” and “graph” means “write”

Latin and Greek roots are often used in scientific language, making it seem difficult to understand.  If we know the meanings of some of those roots, it can help us figure out what the words mean without having to look each of them up in the dictionary.

Sharing Objectives: (1 minute)

We will encounter new vocabulary and difficult words in our unit on marine biology.  We will learn the meanings of some of the Latin and Greek roots that are in every day words and use those to help us decode some scientific words. 
The notes and activities will become part of the unit portfolio, so they need to be neat.  I will collect today’s notes and graphic organizer to review, but they will not be graded apart from the portfolio.

Learning activities: (17 minutes)  Present the lesson on Latin Roots, using Appendix A and guiding students on the whiteboard, using Appendix A, while students fill in their copies of the graphic organizer (Appendix B or C).  Make the lesson interactive by writing a word or set of words that share a root (for instance, pedal, pedestrian and pedicure), and ask students to guess the root.  What do these words have in common?

Closure: (5 minutes)

Review the roots (center column) and their meaning.

Apply what we learned to the sentences at the bottom of Appendix A.

Accommodations:  Some students will have difficulty getting everything written on the graphic organizer.  They will receive Appendix C.

Student Evaluation: 

Evaluate student understanding of the lesson by their responses during the lesson and closure, using guided questioning and calling on a cross-section of students, and later, by their graphic organizer.

This activity will become part of student’s portfolio for the unit.  Concept will be reinforced throughout the unit as vocabulary for each lesson is introduced and students fill in their glossary.  I will keep track of whether each piece of the portfolio is completed.

Teacher Self-Reflection: 

(Before) I need to go slowly and write terms on the board as they will be written on the graphic organizer, so students can copy the format.

(After) The students seemed bored with this lesson, and worse, I felt that they were confused by the graphic organizer.  The biggest problem was that, instead of just writing the words on the board, I needed to model the entire worksheet with them, letting them copy what I wrote – either on the board or on the overhead.  However, they did better on the graphic organizer than I had expected, considering the level of confusion.  I don’t feel good about this lesson.  When I teach this unit in the future, I will try using this format in small pieces, as part of each lesson’s vocabulary introduction.  Another thing that I could do would be to give all students the modified organizer and have them just fill in the missing elements.  I could also turn this into a game.
Resources: 

Definitions and etymology from Dictionary.com

Appendix A

Roots and Words for Whiteboard Lesson

We can find clues to Latin and Greek roots in familiar words

	Familiar Words
	Roots
	Marine Biology Words

	Biography

Photography

Graphic designer


	Bio = life

Graph = write

Photo = light

Ology = study of…

Geo = earth


	Biology (life + study)

Geology (earth + study)



	Pedal

Pedestrian

Pedicure

Podiatrist


	Pod (or ped) = foot


	Arthropod (such as crab, insects) – segmented, with several feet



	Unicycle

Bicycle

Tricycle


	Mono = one

Uni = one

Bi = two

Tri = three
	Univalve, gastropod

(mollusks with a single shell and a single foot)

Bivalve (mollusks with two shells, such as a clam)



	Thermometer

Thermostat

Thermal


	Therm = heat

Hypo = under
	Geothermal electricity – earth + heat

Hypothermia



	Dehydrate

Fire hydrant
	Hydr = water
	Hydrothermal electricity – water + heat



	Dermatologist
	Derm = skin
	Echinoderm – spikes + skin

(sea stars, urchins)


· Humans have two feet.  This makes them 
 (bipods)

· How many legs does a camera tripod have?

· Drink plenty of water to stay 
 (hydrated)

· What is biology?

· What is geology?

· I brought soup to school in a 
 to keep it warm.

· What is geothermal electricity?  (they will need to brainstorm this one)
Appendix B

Student Handout

We can find clues to Latin and Greek roots in familiar words

	Familiar Words
	Roots
	Marine Biology Words

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Appendix C

Alternate Student Handout

We can find clues to Latin and Greek roots in familiar words

Directions:  Fill in the “roots” from the board as we talk about them in class.

	Familiar Words
	Roots
	Marine Biology Words

	Biography

Photography

Graphic designer


	
	Biology (life + study)

Geology (earth + study)



	Pedal

Pedestrian

Pedicure

Podiatrist


	
	Arthropod (such as crab, insects) – segmented, with several feet



	Unicycle

Bicycle

Tricycle


	
	Univalve, gastropod

(mollusks with a single shell and a single foot)

Bivalve (mollusks with two shells, such as a clam)



	Thermometer

Thermostat

Thermal


	
	Geothermal electricity – earth + heat

Hypothermia



	Dehydrate

Fire hydrant
	
	Hydrothermal electricity – water + heat



	Dermatologist
	
	Echinoderm – spikes + skin

(sea stars, urchins)


Oceans & Shores

Lesson Five

Rocky Intertidal Zones – What Makes Them So Unique?

Context:  Fifth grade science

This is the second lesson in a series on rocky intertidal zones.  It focuses on the factors that cause the constantly fluctuating environment of the ecosystem.

Length:  One class period (45 minutes)

Objectives:  By the end of this lesson students will be able to demonstrate their ability to identify the major factors that affect the intertidal ecosystem by outlining them on a graphic organizer.

Benchmarks:

This lesson will set the stage for further investigation leading to meeting the following Oregon benchmark in science:

· Describe the relationship between characteristics of specific habitats and the organisms that live there.

· Describe the living and nonliving resources in a specific habitat and the adaptations of organisms to that habitat.

Preparation:

· Laptop and projector

· Photos on PowerPoint

· Intertidal Ecosystem handout from previous lesson

· Graphic organizer for note-taking

· Salinity demonstration: containers with the following 4 1/2 cups of water, 2 ½ tablespoons of salt, and something to stir with.

· Optional: small cups or plastic spoons for students to wish to taste it

Lesson Introduction/Set: (2 minutes)

Ask students to imagine that it would be cold and rainy twice each day, followed by a heat wave twice each day.  How would that affect their lives?  How would they dress?  How would they plan a day of recreation?  Before we learn how intertidal animals adapt to the environment, we are going to study the environment.

Briefly review previous lesson on names and differentiation of tidal zones, from poster.

Sharing Objectives: (1 minute)

Explain that animals living in the intertidal zones experience changes in their environment each day.  Yesterday we learned that tides cause the amount of water to fluctuate twice each day.  Today we will study other factors that affect the intertidal zones, and what kinds of changes they cause to the ecosystem.  Later we will study how the animals adapt to those changes.

Learning activities: (37 minutes)

Vocabulary (7 minutes)

Discuss vocabulary words; have students write definitions on their glossary page.

	Ecosystem
	A system formed by the interaction of a community of organisms (animals) with their environment (habitat)

	Immersion
	Covered completed with water (high tide)

	Emersion
	Emerging from (coming out of) water (low tide)

	Turbulence
	Violently agitated or disturbed (wave action)

	Dissolved oxygen
	Oxygen dissolved in water, used by underwater animals


Explain “dissolved oxygen” – all living organisms need oxygen.  We breathe it from the air.  Underwater animals get it from water.

Salinity (3 minutes)

· Amount of dissolved salt in water.

· Seawater:  approximate average of 35 parts per thousand (ppt)

· This means that there would be 35 grams of salt in 1000 grams of water.

· Another way to say it is that seawater is 3.5% salt.

· Converted to cups (this is very approximate):





1000 grams = 4 1/3 cups





35 grams = 2 ½ tablespoons

Show the measures, dump the salt in the water, and stir.

Students who wish to taste it may do so at the end of the lesson.

Presentation (22 minutes)

Photographs are of Pacific University field investigations at Cape Arago, Oregon.

Remember to give students prompts for taking notes

Yesterday’s Question: Is there a clear boundary between intertidal zones?  How would we tell which zone we were in?  (A tide pool that is rarely out of water would be a lower zone, while the rocks around it would be in a different zone.)  (Show pictures.)

Model key points on the board during the lesson and have students copy them onto their graphic organizers.

Intertidal zones – very harsh, fluctuating environment

· Unique ecosystem on the planet

Major factors that affect the intertidal ecosystem

· Wave action

· Varies with weather, ocean currents and tides

· Turbulence

· Tear at the sand and rock

· Deposit sand, rock, debris

· Animals must protect themselves

· Periodic submersion

· Tides – greatest factor

· Immersion

· Bring in fresh seawater

· Food, dissolved oxygen

· Emersion

· More sunlight

· UV Rays

· Warmer temperature

· Evaporation

· Concentrated salinity

· Less dissolved oxygen

· Rain

· Mixes fresh water with seawater

· Lower salinity

· Pollution through acid rain

· Freshwater runoff (small streams)

· Mixes fresh water with seawater

· Lower salinity

· Pollution (human influence)

· Predation – no place to run and hide

Review (5 minutes) These are things you should have in your notes:

What factors affect the intertidal zones?

· Waves  (submersion, turbulence)

· Tides (greatest factor; immersion and emersion)

· Evaporation

· Fresh water

· Predation

What happens to the intertidal zones during times of emersion (when the tide is out)?

· Changes (fluctuation) in:

· Water level or moisture
· Salinity

· Dissolved Oxygen

· Temperature

· Sunlight (UV rays)

Closure: (5 minutes)

Ask students to look at their notes, and discuss how they think intertidal animals might respond to waves, evaporation, etc.  If students are familiar with tide pools, they may note that the animals cling to the rocks, and that anemones pull in when they are out of water.
Preparation for future lessons:  Tomorrow we will begin an investigation of tides, since they have such an impact on the intertidal zones.  Then we will study how various animals adapt to the intertidal environment.

Student Evaluation: 

Students will be evaluated on their responses during closure, and on their completed graphic organizers.

Reflection:

(Before)  I am concerned that there is a great deal of information in this lesson for the amount of presentation time.  I believe that the students will understand it if I highlight the key points that they need in their notes and give them a few minutes to make certain that they have written them down.  I will also make it clear that the reason we are learning about the harsh environment is that it impacts the adaptation of the intertidal animals to the environment.

(After)  As I expected, this lesson was too long.  I did not use the note-taking outline, which is probably just as well because now as I reflect on it, I think it needed to be more “fill in the blank” type.  I don’t think that the students would have done well with it, even with me telling them what to write.  I was asked by my mentor to add this note-taking element to my work sample – it was not in my original plan – and I don’t feel that it fits well with this format.  In all honesty, I don’t think I’ll try to do more with it in this context, and I probably won’t use it at all when I teach this unit in the future.
Resources:

Intertidal handouts:

Oregon Coast Aquarium “Bring the Shore to Your Door”

California State Parks “Tide Pool Education Program”

Intertidal Zones

What Makes Them Such a Harsh Environment?

Major factors that affect the intertidal ecosystem

Two major factors change the environment during low tide (emersion):

During the time of emersion the intertidal zones experience fluctuation (changes) in:

Intertidal Zones

What Makes Them Such a Harsh Environment?

Major factors that affect the intertidal ecosystem

· Wave Action

· Submersion

· Turbulence

· Tides (greatest factor)

· Immersion

· Emersion

· Predation – no place to run or hide

Two major factors change the environment during low tide (emersion):

· Evaporation

· Fresh water

During the time of emersion the intertidal zones experience fluctuation (changes) in:

· Water level or amount of moisture

· Salinity

· Dissolved Oxygen

· Temperature

· Sunlight (UV rays)
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Lesson Six

Introduction to Tides

Context:  Fifth grade science

This lesson is part of a marine biology unit focusing on the intertidal zones.  This is the first lesson in a series of four lessons investigating tides and tide prediction.  Students are familiar with tides and the lunar cycle.  This series of lessons activates previous knowledge to study tides in more detail.

Length:  One class period (45 minutes)

Objectives: By the end of this lesson students will be able to demonstrate their understanding of tides as being the major influence on the fluctuating environment in the intertidal zones by their responses during an oral review of key points of the lesson.  They will also be able to explain how the waterline moves higher and lower on the shore as tides change, and identify the roles of the moon and sun in creating tides on Earth.
As evidenced by an oral review of key points of the lesson, students will be able to:

Benchmarks:
· Observe how the moon and sun create tides that influence the coastal environment.

Preparation:  

· Computer and projector

· Presentation

· photos, illustrations and applets (see appendix)

· slides for “What We Know” (see outline below)

· Poster boards and markers

· Glass pie pan with sloped sides, and water

· Towels for spills

· Dry-erase markers

· Optional: Write this on the board: 

· “We are having a wide diurnal range of tides because the moon is in its perigee.”

Lesson Introduction:  (4 minutes)

Why are there tides?  (just listen to their explanations for now)

Why would we as every day people living on the coast be interested in knowing how tides work?

· Beach recreation (combing, tidepooling, surfing, driving, kite buggying, etc.)

· Clam digging

· Beach safety – know whether it’s going in or out

· Coastal flooding during a combination of heavy rain and high tide

· Fishing

· Impress your family with big words when they asked you what you learned in school today:

· “I learned that we are having a wide diurnal range of tides because the moon is in its perigee.”

· Navigation  (show projected photo of ship run aground)

· How might the ship be refloated?

Sharing Objectives (1 minute):

We are studying tides because without them, there would not be an inter-TIDAL zone.  Today we will consider the cause of tides and how they work, and over the next two days we will investigate them more thoroughly.  Then, for the fourth lesson on tides, we will compare tide tables and tide charts.

Learning Activities:  (35 minutes)

Vocabulary (5 minutes):
Have students write definitions in their glossary.

· Tide: The rise and fall of Earth’s oceans, caused by the gravitational pull of the moon and sun acting on the ocean.

· Diurnal: Having a daily cycle

· Ebb & Flow:  “ebb” – tide goes out; “flow” – tide comes in

· Slack tide: the time near high or low tide when we cannot see the current moving in or out; the time when the tide is turning.
Connect to Previous Knowledge (5 minutes):

(from astronomy unit)

“What We Know”

· Gravity:

· An attractive force between any two objects that have mass.

· The force of gravitation pulls objects together

· Tides are caused by moon’s gravitational pull on the Earth.

· The moon revolves around the Earth once every 29.3 days.

· The sun also affects the tides.

· The sun is much larger than the moon.

· The sun is much farther away from Earth than the moon.

· The sun is stationary – it does not revolve.

“Take it Further”

· The moon’s gravitational pull on the Earth creates a “tidal bulge.”

· Even though the sun is much larger than the moon (greater mass), it is much farther away.

· Its gravitational pull on the Earth is only 50% that of the moon.

· It affects tides, but to a lesser extent than the moon.

The Tides as We Observe Them (25 minutes):

· Ebb and Flow

· Slack tide

· Why does the water move up or down the beach as the tide changes?

Show slide of the tidal bulge model.

· If the tidal bulge pulls the water toward the moon, why is the tide high on the beaches instead of low?

· Pie plate model:

· Pour an inch of water in the pie plate

· Mark water level on the outside of the sloped side with a dry-erase marker.  (the sloped side represents the beach)

· Have a student try to walk carrying the plate without sloshing water

· Pour more water into the plate and note that the water is higher on the sloped sides.

· Is it easier or harder to keep the water from sloshing when there is more water?

· Does water ever bulge on top, or does it level out?

· If there is more water, it just becomes deep, and consequently, comes higher up the beach because there is no place else to go.

Closure:  (5 minutes)  

Assess for understanding:

· What causes intertidal zones?

· What are tides?

· How does the moon create tides?

· What is gravity?

· How does the sun figure into the picture? (50% of the gravitational pull of the moon)

· Why?

Tomorrow we will work in groups, using toys to investigate how the sun and moon affect tides, so that we can begin to understand how tides are predicted.  (Optional: show a tide book.)

Accommodations:  Give very short definitions using only key words for special needs students to write in their glossaries.  Ask students to use these words to write a definition in their own words, or copy the definition, which ever they prefer.  This way more advanced students can synthesize the information, average students can copy, and lower skilled students can just copy the key words.

Student Evaluation: 

Ask short questions about the lesson and call on a cross section of students to answer them, using guided questioning.  Students will be more formally evaluated at the end of the series of tides lessons.

Reflection: 

(Before)  These fifth graders did not understand the concept of the moon’s influence on tides when they were assessed at the end of the astronomy unit.  They may still be confused at the end of this lesson, which is the purpose for the modeling we will do in the next lesson – I expect that.  My hope for this lesson is that they will know that tides are caused predominately by the moon and also by the sun, how tides move up and down the shore, and that tides are the greatest influence on the fluctuating tidal zone environment.

When students see the model of the tidal bulge, it may seem to make sense that the water should be lower on the beaches as the moon appears to pull the water away from the earth, when actually the tides are high.  I have to explain the pie pan model very carefully.

I am also a little worried about whether or not students remember what they learned about gravity from the astronomy unit.  In this case, I would have to take the time to review this concept.

(After)  At this point in my placement, I got very sick and missed nearly a week of school.  I took the essential parts of this lesson and condensed them into the other lessons on tides because I had to finish teaching the unit by the deadline.  Actually, this worked acceptably to meet the state benchmark, but I felt like the second lesson in this sequence would have had less of a time crunch had I not needed to incorporate the key points of this lesson.
Resources:

Photo of ship run aground: http://www.oceanservice.noaa.gov/education/kits/tides/welcome.html
Bay of Fundy photos: http://en.wikipedia.org/wiki/Tide
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Lesson Seven

Modeling Tides: Spring Tides and Neap Tides

The Tides:  Semidiurnal Tidal Cycles and Fluctuating Tidal Ranges

Some of the ideas for this lesson were modified from a lesson plan by Dr. Leslie Sautter, Department of Geology, College of Charleston, SC, for COASTeam Aquatic Workshops.  I actually had developed the basic ideas for this lesson and had started writing it before I found this resource, and simply adapted some of their ideas into this lesson plan.

Context:  Fifth grade science

This lesson is part of a marine biology unit focusing on the intertidal zones.  This is the second lesson in a series of four lessons investigating tides and tide prediction.  Students are familiar with tides and the lunar cycle.  This series of lessons activates previous knowledge to study tides in more detail.

This lesson focuses on the following two questions::

· Why are there two tidal cycles each day?

· Why do tidal ranges change?  (Why are the semi-diurnal tides not the same size?)

Length:  One class period (60 minutes), or plan for two class periods.

Objectives:  By the end of this lesson students will be able to demonstrate their understanding of tidal cycles and tidal ranges by answering a new question in a class discussion.

Benchmarks:

This lesson progresses students toward meeting the following Oregon benchmarks:

· Explain the relationship of the Earth’s motion to…phases of the moon….

· Recognize and describe the motion of an object in terms of one or more forces acting on it;

· Identify examples of magnetism and gravity exerting force on an object.

Preparation:  

· Optional: arrange for a parent assistant or two

· Handouts:

· Copies of phases of the moon for each group

· Small sun for each group, photocopy on yellow paper and cut out

· Further investigation questions, for groups to investigate after modeling is checked off (see appendix)

· Poster: phases of the moon (see appendix)

· Poster: investigation questions

· Poster: what we know (to refer to this when answering the assessment question)

· Poster: vocabulary (see lesson section)

· Poster: tide chart, table

· Sun – drawn or cut out on yellow posterboard

· Tape for taping up the sun and posters

· Tidal bulge – large round balloons filled with water

· Do not use balloons sold as “water balloons” because they break more easily

· Paper towels and newspaper for possible breakage

· Black markers, for marking the balloon

· Moon:  tennis balls, each with one half blackened with marker

· Optional: have a globe on hand to demonstrate where Earth might experience high tide and low tide during the same time as our location

· Roster of students for checking off during group demonstrations

What we know (write on poster):

· Tides are caused by moon’s electromagnetic pull on the Earth.

· The moon revolves around the Earth once every 29.3 days.

· The sun also affects the tides but the pull is only 50% that of the moon.

· Even though the sun is much larger than the moon, it is much farther away.

· The sun is stationary, while the moon revolves around the Earth.

Lesson Introduction:  (2 minutes)

· Set water balloons on table.

· Ask students why there are two tidal cycles each day.

Sharing Objectives (1 minute):

This lesson focuses on the following two questions:

· Why are there two tidal cycles each day?

· Why do tidal ranges change?  (Why are the semi-diurnal tides not the same size?)

Learning Activities:  (57 minutes)

Introduce vocabulary (5 minutes)  Encourage students to use these terms in the activity.  In the course of this activity students will learn the meaning of tidal bulge, spring tides and neap tides.

Vocabulary

Tidal range

Semidiurnal  (semi=half; diurnal=day)

Tidal bulge or crest

Tidal trough

Spring tide (new and full moons, large tidal range)

Neap tide (first and third quarter moons, small tidal range)

(Don’t have students fill in glossary sheet until lesson closing.)

Part One: to demonstrate why we have two high tides and two low tides each day:

(10 minutes)

· Have a student be the sun (by holding the poster).

· Ask, does the sun move? (no, so the student will stand in the same spot during the demonstration)

· Mark Oregon on the water balloon, at the knot.

· (optional) At quadrants from the knot, mark Hawaii, the Indian Ocean, and the west coast of north Africa, or other familiar places where the high and low tides would be approximately opposite.  (If we were to dig a hole straight through the Earth, where would we come out?)

· Explain that the balloon does not represent Earth, but the tidal bulge of Earth’s water.  Imagine Earth as a perfect sphere inside of the water balloon.

· Discuss strengths and weaknesses of water balloon as a model.

· Give a student the water balloon to model Earth’s tidal bulge.  Position the student near the sun.

· Ask class, “If we are looking down from the North Pole, which direction does the Earth rotate?” and have student demonstrate.  (counter-clockwise – the sun rises in New York before it rises in Oregon)

· Give another student the tennis ball to play the moon, and position the two students to model Earth and moon.  (remember that the far side of the moon does not face the sun)

· Have “Earth” point “Oregon” toward the moon and ask what the tide is doing in Oregon.
· Ask what the tide is doing on the opposite side of the Earth at the Indian Ocean.  Is it sea level?  Is it low?  Is it high?  Have “Earth” press on the sides of the water balloon to model the tidal bulge (tidal crest)

· Ask what the tide is doing at the lateral points on the balloon.  (low tide – tidal trough)

· Have class assist “Earth” and “Moon” to model Oregon’s tidal cycle for one day as the Earth rotates – two high tides and two low tides, with Earth pressing on the balloon to show the two high tides and the two low tides.
Divide students into groups of 4-6 students

(20 minutes)

(Students will have to take turns modeling, but it is easier to move among groups and assess understanding for this lesson with fewer groups.)

· Each group gets:

· Copy of phases of the moon for each student

· Water balloon

· Moon

· Sun

Each group performs the model (demonstrated above) twice, with different students performing the model each time.  One student holds the sun, one the moon, and one the earth.  The other students refer to the phases of the moon handout and the posters, and guide the modeling.  Every student will have the opportunity to handle either the moon or the Earth.

Assess for understanding before going to part two of the activity:

(3 minutes)

· Are both semidiurnal high tides the same height?  Which is higher and why?
· The sun also exerts an influence, as we will see in the next demonstration.

· Centrifugal force causes the tidal bulge on the side of the Earth opposite the moon.  (relation of two objects of differing masses, “linked” by gravitational pull)

· Ask students to use the balloon and the tennis ball to model the tide coming in, and the tide going out.  (ebb and flow)
Part two:  to demonstrate why the tidal ranges change

(9 minutes)

· Refer to the “What We Know” poster to review that the moon and sun both affect the tides, to different degrees.
· Have students line the Earth up between the sun and the moon to model a full moon.  Ask what this would do to the tides, since both the sun and the moon have an affect on tidal bulge.  (the tides are exceptionally high or low)

· Line the moon up between the sun and the Earth to model a new moon.  Ask what this would do to the tides.
· These are called “spring tides.”
· Look at the chart of the lunar cycle.  How often is there a spring tide?  (twice a month, at the new and full moons)

· Are spring tides related to the spring season?  Why not? (an easy way to remember is that the tide “springs” from the Earth)
· Have students model the moon at right angles to the sun and Earth.  Ask what this may do to the tides, since the moon is pulling from one direction and the Earth is pulling from the other.  (The tidal range is smaller than average)

· This is called a “neap tide.”
· Look at the chart of the lunar cycle.  How often is there a neap tide?  (twice a month, at the first and third quarters)

Closure:  (10 minutes)  

Evaluation:  Apply learning to new questions: Discuss the follow-up questions that groups investigated (see Appendix).
Have students fill in their glossary sheets with vocabulary.

Tomorrow we will look at 2-D illustrations of the tides model.  We will play with Hula Hoops, and we will also study some new vocabulary words that you can go home and impress your parents with!

Accommodations:  Mix groups so that emergent students work with advanced students.  Since the students helping with the teacher demonstration are only following directions, have emergent students help with this portion so that they get extra practice with the modeling.

Student Evaluation: Observe the students model tides in their groups, 
Activities during the lesson on tide tables and charts are an authentic assessment of learning for the tides portion of this unit.

Reflection:

(Before)  My major concern is how long this activity will actually take.  I will schedule an easier math lesson on this day to allow an entire hour for the lesson.  If we finish early, I will be prepared to move into the next lesson on tides, when we will transfer student understanding of the model to a 2-D model. 

If students are unable to easily answer the question at the first check for understanding, we will need to spend more time on part one, and do part two of this lesson on the following day.  I will pre-assess students as part of the previous day’s lesson, when we overview the unit and review what we learned in astronomy about tides, which will give me an idea about pacing this lesson.  I will need to plan on being flexible enough to make certain that students thoroughly understand these concepts about tides before moving on to the next lesson, which will build on these concepts.

There will be five groups so those that have been checked off will need something to do while I’m checking off other groups.  I will hand them a list of questions about tides to try to answer using their tools when I check them off.

(After)  This lesson went well.  The students enjoyed the hands-on modeling with fun objects, and they were each able to demonstrate their understanding.  I wish there would have been a little more time for me to work with the groups, and for the closing.  I also was not able to allow them a fair amount of time to play with the tools before we started the lesson.  One thing that I will change is to give the students more guided practice after I hand out the tools while I repeat a condensed version of the demonstration.  Another thing that I will change will be to give each group one or two questions from the list to investigate after I have checked off their demonstrations, rather than giving them the entire list.  Some groups did not investigate the questions using their tools as well as I would have liked, and I was not able to keep them moving while observing other groups.  However, some of the groups found the correct answers through their exploration.  I think that a well-briefed parent volunteer or two would have been invaluable for this lesson.

One student caused his group to be less productive than they could have been, because he is competitive.  If I had it to do again, I would initially assigned jobs for that group, and then assigned the rotation.  Since each student would have a chance to model, I let the groups decide the order in which they would perform.  That worked in all of the other groups.

When I teach this lesson in the future, in my own classroom, I will be more able to rearrange the schedule to accommodate the extra time that this lesson needs.

Appendix

Poster: Questions for This Lesson:

· Why are there two tidal cycles each day?

· Why do tidal ranges change?

· Why are the semi-diurnal tides not the same size?

· Why isn’t the tide table the same every month?

Question to ponder:

· How can people predict tides more than a year in advance to publish tide books?

Poster: What we know:

· Tides are caused by moon’s gravitational pull on the earth.

· The moon revolves around the earth (on average) once every 28 days.

· The sun also affects the tides but the pull is only 50% that of the moon.

· Even though the sun is much larger than the moon, it is much farther away.

The sun is stationary, while the moon revolves around the earth

Group Handout for after check-off:

Discuss the following questions in your group.  Please use what you have learned about tides, as well as your moon, earth and sun models, to decide how you would explain your answer to someone else.

· How many tidal cycles (low and high tides) are there each day?  Show this using your models.

· Do exceptionally high and exceptionally low tides always happen on the same day?  For instance, would there be an average high tide with an exceptionally low tide on the same day?

· How can tides be predicted over a year in advance to publish a tide book?

· What happens with tides at the poles?

· What happens with tides at the equator?

· What other things beside the moon and sun might affect tidal ranges on earth?
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Lesson Eight

Predicting Tides

Context:  Fifth grade science

This lesson is part of a marine biology unit focusing on the intertidal zones.  This is the third lesson in a series of four lessons investigating tides.  Students understand how the sun and moon create tides, and how spring tides and neap tides are caused.  This lesson transfers the concrete models that we have used to 2-D models, preparing students to be able to pass an assessment on tides.  The lesson then investigates how scientists can predict tides.

Length:  One class period (45 minutes)

Objectives: 
· By the end of this lesson students will be able to demonstrate their understanding of the key factors of the influence of the moon and sun on tides by identifying what is correct and incorrect on a 2-D model.

· Students will be able to demonstrate their understanding of tide prediction through their responses to evaluative questions.

Benchmarks:
· Observe how the moon and sun create tides that influence the coastal environment.

Preparation:  

· Computer and projector

· photos, illustrations and applets (see appendix)

· Large tide chart, showing range

· Handouts of tides model, with graphic organizer for taking notes

· Handouts for assessment – “What’s Wrong With This Picture?”

Lesson Introduction:  (4 minutes)

Hand out tide tables.

· How do oceanographers know what the tide will be at the 12th Avenue Bridge on August 16 of next summer?

Compare tide charts for the same day for the Bay of Fundy and 12th Avenue Bridge.

· Why are they so different?

Sharing Objectives (1 minute):

Today we will take what we have learned about tides by using pans of water, water balloons and Hula Hoops, and transfer that to a paper illustration.  Then we will investigate how oceanographers predict tides.

Learning Activities:  (30 minutes)

Activate Previous Learning (5 minutes):

Thoroughly review the models that we have used so far in studying tides and what we learned from each.

· Pie pan of water

· Water balloons, tennis balls

· Hula Hoops

· How often do we have a spring tide?

· How often do we have a neap tide?

· What causes spring and neap tides?

· What is a tidal range

Vocabulary (3 minutes):

Have students write these in their glossary:

· Perigee:  The point in the orbit of the moon at which it is nearest to Earth.
Perigean tides have a greater-than-average range, meaning that they are higher and lower than normal.

· Apogee:  the point in the orbit of the moon in which it is farthest from earth, causing a small range in tides (apogean tides).

Lesson (22 minutes)

Projected Illustrations (PowerPoint)

· Explain various models / applets of the Earth, moon, sun, and tidal bulge

· Project a different model and have students identify where the moon would be for spring and neap tides

· How many days does it take for the moon to revolve around the earth? (For 5th graders, approximately 28 days is a close enough answer)

· Optional: demonstrate “elliptical” with a Hula Hoop

· Project and explain models of perigean and apogean tides.

· Ask students to determine which is which, based upon what they have learned so far

Key points:

· Tide tables are predictions, based on astronomy.

· The proximity of the moon in relation to the earth has an effect on the range of tides.

· The proximity (location) of the sun in relation to the moon and Earth is also a factor.

· Scientists take into consideration:

· Shape of the coastline (remember the aerial photo of the Bay of Fundy)

· Size of the ocean basin – Pacific is the largest and deepest – the moon’s gravity has a large area of water to work on.

· Scientists cannot predict for short term effects of the weather such as

· Wind (speed and direction) and ocean storms

· Rain and freshwater runoff (flooding of coastal rivers)

Questions:

· Why are some tides at a single location higher or lower than others?

· Why do tides on the Bay of Fundy have a greater range than tides at the 12th Avenue Bridge?

· What does increase in average range mean?  (high will be higher than average and low will be lower than average

· If the moon is at a perigee, will the average range of tides increase, decrease, or stay the same? (SLIGHT increase)

· At which place in the orbit would the tidal range be the smallest? (place a dot and label it)

· Why might the tide table be wrong – in other words, why might it predict a 7 foot tide for the 12th Avenue Bridge and there turn out to be an 8.5 tide?

· What would happen when a perigean tide and a spring tide happen at the same time?

Closure:  (5 minutes)  

Project the “What’s Wrong With This Picture?” moon and tidal bulge model from the pre-post written assessment, and discuss what would make this model correct.  (The tidal bulge always points toward the moon.)

Accommodations:  Students will not be held accountable for pronouncing or writing the vocabulary words.  The goal is that they will be familiar with the proper terms when they hear them, and will be able to explain the concepts in their own words.

Student Evaluation:  Throughout the lesson we will make comparisons between the applets and the hands-on models we have used.  Students will study and discuss the incorrect model and identify that it is incorrect because the tidal bulge is not facing the moon.

Reflection: (Before)  I have had concerns about just how much information to give students about the various factors that go into predicting tides.  I want them to have enough background information to build strong schemas to reinforce the key points and commit them to memory, without giving them so much information as to be confusing to them.

(After)  This is one of the lessons that had to be combined when I was sick (see comments on lesson six).  I pulled the key points, including the pie pan demonstration and the tidal bulge model, to incorporate with lesson nine.  See comments on that lesson.
Resources:

National Oceanic and Atmospheric Administration (NOAA): www.noaa.gov
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Lesson Nine

Predicting Tides: Tide Tables & Tide Charts

Context:  Fifth grade science

This lesson is part of a marine biology unit focusing on the intertidal zones.  This is the fourth in a series of four lessons investigating tides and tide prediction.  It focuses on reading and comparing tide tables and tide charts.  The activities also serve as an authentic assessment for the series of lessons on tides.  Students are familiar with range and did quite well figuring range in their math lessons.  This lesson carries that concept beyond just computation to authentic use of the concept.

Length:  One class period (45 minutes)

Objectives:  By the end of this lesson students will be able to demonstrate their understanding of tidal cycles and tidal ranges by comparing tide tables and charts, and, as a class, locating an exceptionally low (“clam”) tide.

Benchmarks:  This lesson will reinforce the following Oregon benchmarks:

· Compare two related sets of data using measures of center (mean, median and mode) and spread (range).

· Represent and interpret data using tables, circle graphs, bar graphs and line graphs or plots (first quadrant).

Preparation:  

· Handouts:

· Tide charts – four days of cycles (try to choose the widest tidal range of the month, with a minus tide)

· Tide tables – full month that contains the four days mentioned above

· Tide tables for assessment during closure, for a different month

· Print outs of phases of the moon for that month

· Posters or projected illustrations of tide tables and tide charts

Lesson Introduction:  (5 minutes)

Connect to previous learning:

· Hand out tide tables and ask students to find a good clam tide.

· Hand out tide charts and ask students to find the range.

Sharing Objectives (1 minute):

In this lesson we will learn to read tide tables and tide charts, and use them to locate some of the kinds of tides we have studied, such as spring tides and neap tides.  We will learn the best times to visit tide pools when we learn about the biology of marine animals.

Learning Activities:  (30 minutes)

Vocabulary for glossary:

· Tidal range – difference between highest and lowest diurnal tides.

Hand out tide tables and phases of the moon handouts.

As a class, study the features of the tide table.  Ask questions about the table to check understanding.

· Locate the spring and neap tides for the month.

Hang (or project) tide chart on the board, and hand out smaller copies.  As a class, study the features of the tide chart.  Ask questions to check understanding.

· Locate sea level.  How is sea level determined?  (See resources for NOAA website for an explanation of this.)

· Locate the line that shows “mean sea level.”  What is a “mean sea level?”

· Why does the tidal range change from day to day?

· Why is the tidal range different during the same phase of the moon from one month to the next?  (Major reasons:  the moon may be farther or closer to the Earth in its elliptical orbit; the sun is in a different place in relation to the moon and Earth.)

Compare the charts and the tables for the high and low tides for each day.  Ask questions to check for understanding.

Review and Wrap-up:  Discuss the misconceptions that many people who live at the coast have about tides, such as, that winter tides are higher, and that spring tides happen in the spring.  Use specific facts from this series of lessons to correct the misconceptions.  (Winter tides may appear to be higher, with heavier seas, but that is due to weather, not astronomy.)
Closure (9 minutes):

Discuss:  During what kind of tide do you think that a ship might be most likely to run aground?  Why?  (During a spring tide, because the tidal range is the greatest, so low tide will be very low.)

Based on what we have learned about tides, when would be the best time to go tide pooling?  (A half hour to an hour before a very low tide, so we can have time to explore the lowest tide pools and work our way back up the beach as the tide comes in.)

Authentic Assessment:  Hand out the second tide table.  

· In table groups, locate the dates of spring tide and the neap tide for the month.

· Compare with the phases of the moon to see if we’re right.

Have student from each table write their table’s answer on the board.

Compare and discuss answers.

All handouts go into students’ marine biology portfolios.

Tomorrow we will learn about how to tell if the surf will be good, then the next day we will begin studying the biology of animals that live in tide pools.

Accommodations:  Table groups are mixed so that emergent students work with advanced students.

Student Evaluation: 

Ask questions throughout the lesson, bringing in concepts from the previous lessons on tides, and using that knowledge to build understanding and apply what students have learned to this lesson.  The authentic assessment gives students the opportunity to apply what they learned in this lesson to a real problem.

Reflection:

(Before):  Students who visit the coast often have concrete understanding of high and low tides, but it is very difficult for children to really grasp the very abstract concept of the how’s and why’s of tides.  Further, misconceptions are perpetuated among people of all ages who live at the coast, particularly about winter tides and spring tides.  (I even heard on local radio once that the winter tides started on a certain date in September, and I believed that for many years.)  It will be difficult to guide students’ understanding of tides, but it is a likely question for an Oregon assessment because it is an Oregon benchmark.  Spreading this lesson over four days, linking concepts to the students’ lives and interests, visual and hands-on activities, extensive discussion and guided questioning, and revisiting the key concepts in a final assessment at the end of the unit will all help students meet this benchmark.  Their understanding of tides will help them in future study of abstract science concepts as well.

(After)  Not only was this lesson too big, but I had to incorporate key points from lesson eight, as I had been sick and needed to keep to my timeline (see notes on lesson six).  The lesson actually worked well as I taught it.  I demonstrated the “sloshing effect” from lesson eight, using a pie pan with water, and a model of the tidal bulge projected on the screen.  The question was, “Where does the water go?  Does Earth look like an egg from space?”  The pie pan model demonstrated how the high tide moves up the shore.  Students understood tidal range on the chart because they had just studied range in math.  They easily learned to read the tide table, and to identify a good clam tide (exceptionally low tide) for the month.  They begged to take their tide tables home to use, rather than keeping them in their portfolios, and I allowed them to do so.
Resources:
National Oceanic and Atmospheric Administration (NOAA):  www.noaa.com
Charts:  WWW Tide and Current Predictor: http://tbone.biol.sc.edu/tide
Tables:  Oregon State University Tide Predictor: http://hmsc.oregonstate.edu/weather/tides/2008/sbfeb2008.html 

Oceans & Shores

Lesson Ten

The Restless Sea: Waves & Ocean Energy

Context:  Fifth grade science

Waves are one of the major factors that contribute to the fluctuating environment of the rocky intertidal zones.  In this lesson we take a closer look at waves as energy moving through water.  The lesson focuses on the anatomy of a wave, making the connection to other kinds of waves such as light waves and radio waves.  It touches briefly on ocean energy as a source for generating electrical energy, with the goal of providing background as students consider the human impact on the intertidal zones.

Length:  One class period (45 minutes)

Objectives: By the end of this lesson students will be able to demonstrate their understanding of ocean waves as energy moving through matter (water) by explaining why wave motion does not carry a floating cork with it.

Secondarily, they will also be able to label parts of a wave on a model drawn on the board, and recognize the ocean as a potential for generating electricity, considering its pros and cons, particularly as it impacts the intertidal zones.

As demonstrated on their graphic organizer for their portfolios, students will be able to:

Benchmarks:

This lesson will progress students toward meeting the following Oregon benchmark in science:

· Recognize that waves of all kinds have energy that can be transferred when the waves interact with matter.

Preparation:

· Laptop and projector

· Photos of wave power generators (Power Point)

· Internet links to waves applets

· Waves graphic organizer for portfolio

· Copies of surf forecast

· Waves demonstration: 

· paper towels and newspaper

· clear glass baking pan

· short stool to set pan on for better perspective

· pitcher of water

· electric fan or hairdryer

· small corks

· food coloring

· Optional:  Slinky

Lesson Introduction/Set: (6 minutes)

Waves demonstration:

· Set pan on stool and pour water into it

· Position hairdryer so that it blows across the surface of the water, not down into it

· Ask students what they observe

· Scatter a few drops of food coloring in the water

· Ask students what they think will happen when the hairdryer is turned on again

· Blow hairdryer across the surface.  (does the food coloring mix in?)

· Place corks on the surface and again turn on the hairdryer (don’t hit the corks directly with the air)

· Discuss with students what they observed.

Sharing Objectives: (1 minute)

We learned that wave action is one of the factors that create the harsh, fluctuating environment of the intertidal zone.  We are going to consider what waves are and what causes them.  Then we are going to investigate how humans harness wave energy.

Learning activities: (28 minutes)

Intro questions:

· If I feel wind and see branches move in the trees, am I seeing the wind?

· If I switch on a light, am I seeing the energy that makes the bulb glow?

· What makes my food hot when I put it in a microwave?  (The food is hot because micro-WAVES transferred energy, or heat, to it.

· According to what we observed, what are ocean waves?

Note:  children who live by the beach may think of “breakers” as waves.  It is important to differentiate the two.  Breakers break because they encounter land, which causes “friction” or resistance.

1)  Have two students stretch a Slinky and move it up and down to make waves.

Explain that the motion is sending energy through the Slinky, which is traveling as a wave.  Like wind in the trees, we are seeing the result of the energy in the Slinky.  There are different kinds of waves, such as light waves, sound waves, radio waves, microwaves….  Ocean waves are NOT water that is moving, they are energy moving through water.

We see formations of foam, seaweed, logs, or gulls floating on the ocean.  What happens?  Normally they stay in the same spot while the waves move under them.

Ask and discuss, “How do surfers surf?

Show the applet of wave moving through matter.  Before playing the applet, ask students what they expect to see.  Refer to the hairdryer demonstration, then play the applet several times, discussing what students see.  Make the connection to the objective – that ocean waves are not water that is moving, but that waves are energy that moves through matter.

For glossary:  Waves transport energy.  Ocean waves transport energy through matter (water).
· Waves are started by a disturbance (refer to the Slinky).

· Wind and tides are the major causes of waves.

· A wave starts as a ripple, or “fetch”
· As a wave moves across the ocean it becomes a “swell” 

· Waves move through water on the ocean’s surface – they are not very deep.

Draw the anatomy of a wave on the board.  Have students label the parts of a wave on their graphic organizer.  (See appendix.)

Wave period (show illustrations on screen):  time between crests.

Wave prediction: A number of factors (in addition to wind and tides) work together to determine wave length, height, speed, and period.  (These make complicated math equations.)

Swells are measured by buoys, as are tides.

Who might want to know wave predictions, and why? 

· Navigators

· Meteorologists (NOAA: predict weather, post small craft advisories, to warn people to avoid beaches)

· Surfers, to determine if there will be good surf

Hand out copies of surf report.

· Wave period and swell direction are more important than wave height

· Wave period needs to be 12 seconds or more, for a long enough ride

· 13+ seconds is good surf

· 6’ swell at 8 seconds will be smaller than 4’ swell at 20 seconds

If you were a surfer, would you be happy about this surf report?

Short Power Point: Intro to Ocean Energy

· Wave energy

· Tidal energy

· Ocean thermal energy

Closure: (10 minutes)  Students should have these in their notes:

· Waves are started by a disturbance (usually wind)

· Waves move through matter

· Review anatomy of a wave (erase labels from the model on the board)

· Three basic types of energy from the ocean:

· Wave energy

· Tidal energy

· Ocean thermal energy

Evaluation: Apply learning to new questions:

Would the north Oregon coast be a candidate for tidal energy?  Why or why not?  (No, there is not a bay here where the tidal range is large enough.  There are only about 20 places worldwide that would work, and Oregon is not on the list.)

Would the north coast be a candidate for ocean thermal energy?  Why or why not?  (No, there is not a large enough temperature difference between deep water and surface water.)

Would the north coast be a candidate for wave energy?  (Yes, OSU is working with coastal communities to implement “wave parks.”

· Keep this in mind as we look at human impact on the intertidal areas in a future lesson

Accommodations:  None needed.  Give extra support to emergent students by having students in table groups compare what they wrote in their notes.

Student Evaluation: 

Closing discussion and written notes on graphic organizer will provide insight on student learning from this lesson.

Reflection:

(Before)  Giving students copies of the surf report and asking them to determine if there will be good surf enhances learning by tying authenticity and personal interest with what they learned about waves.  I want to stress to them that I only want them to be aware of ocean energy and the fact that it is an active issue in our community at this time, because it could potentially affect intertidal zones.  I do not want them to worry about learning the details of ocean energy production.

(After)  It was actually fun watching the students grapple with the discrepant event in the internet applet – seeing that as the waves moved through the water, the cork and suspended object moved up and down in the same spot rather than being carried by the waves.  I did not have a slinky for the slinky demonstration, and I would have not had time in this lesson to fit it in.  When I teach this in the future I need to allow for an hour, and put the students in groups to practice with slinkies.  This lesson went very well, although the students had a hard time putting into words that waves are energy and that they move through matter rather than moving matter.  Unfortunately, I did not have time for the assessment at the end of this lesson.  I have saved it to use as part of the review for the post-assessment.
References: 

Waves applets and online models (for Power Point) are from http://www.seacoos.org/
Waves model on the graphic organizer is from http://www.eduplace.com/rdg/gen_act/ocean/wave.html
Name:  

Waves are started by:  


Waves move: 


Three types of energy (electricity) we can get from the ocean are:

· Tidal Energy – uses a structure like a dam

· Ocean Thermal Energy – uses the difference in water temperature from the surface to the deep ocean (38 degrees)

· 
, which is the type of energy being considered for the Oregon Coast.

[image: image2.wmf]
(Answers)

Waves are started by:  a disturbance, usually wind.

Waves move: through matter (water)

Wave energy, or wave parks, which is the type of energy being considered for the Oregon Coast.

Oceans & Shores

Lesson Eleven

Distribution of Intertidal Organisms

Context:  Fifth grade science

Marine animals have different adaptations that allow them to live in different intertidal zones.  This lesson sets the foundation for learning about adaptations by comparing animal distribution with the zones to what we have learned about the unique environment of each zone.

At the end of this lesson students will be introduced to the field guide project.

Length:  One class period (45 minutes)

Objectives:  By the end of this lesson students will be able to demonstrate their understanding marine organism distribution within the intertidal zones by listing common animals found in each zone on the graphic organizer that they created in lesson four.

Benchmarks:

This lesson will progress students toward meeting the following Oregon benchmark in science:

· Group or classify organisms based on a variety of characteristics.

Preparation:

· Laptop and projector

· Power Point showing photographs of common intertidal animals

· Specimens of intertidal animals

· A few extra copies of graphic organizer from lesson four (students should have their original copies in their portfolios)

· Example of completed field guide, which students will complete in lesson twelve

· Field guide materials:  copies of frame and photos for each student; include modified copies of frame for emerging students

Lesson Introduction/Set: (6 minutes)

Ask students review questions about intertidal zonation, the unique characteristics of each zone, and the challenges facing animals that live there.  (Refer to lesson four for details.)  Review: are there distinct boundaries between the zones?

Sharing Objectives: (6 minutes)

(Project illustration of intertidal zonation and organism distribution.)  We can identify which intertidal zone we are in by the organisms that we see there.  There are reasons that specific animals inhabit specific zones.  For instance, filter feeders filter plankton from the water, so they inhabit lower zones where there is plenty of water, and tides and waves replenish the food supply.

Explain “keystone predators” – species that affect numbers and species of other organisms in an ecosystem.  Sea stars are keystone predators in the middle intertidal zone because they prey on sea urchins and mussels.  This controls the mussel and urchin populations, which would take over an area and drive out other species if sea stars were removed.

Learning activities: (20 minutes)

Project photos and pass around specimens of animals that inhabit each intertidal zone, asking students to think about their experience and what features may help each organism deal with environment factors.  For instance, many children who live at the coast are aware that limpets cling tightly to rocks above the tide line.  Why might this be?  (protection from wave action, and sealing in moisture to prevent the animal from drying out)  Have students try to think about this from the animal’s point of view.  This discussion sets the stage for the following lesson on classification and adaptation.

Closure: (13 minutes)

List and name animals from the field guide list.  Guide students in naming the intertidal zone in which each is most commonly found.  Have students write the animal in the correct location on their zonation graphic organizer (from lesson four).

Show students example of finished field guide.  Hand out the pieces for their field guides and allow them time to look at the photos and try to identify the animals in table groups before putting the materials away in their portfolios.

Accommodations:  Write names of animals on the board so that students can copy them into the correct section on their graphic organizers.

Student Evaluation: Closing discussion and written notes on graphic organizer will provide insight on student learning from this lesson.

Reflection: (Before) The lesson could turn into more of a lecture than an interactive lesson.  One way I will prevent this is by asking many questions and having students brainstorm, rather than just explaining.  Another is to alternate showing photos and passing around specimens.

(After)  This lesson went well, except for the fact that a few students were not satisfied with the amount of time they got to spend with specimens.  (They will have considerable time to handle specimens in the following lesson.)  One way that I could solve this problem in the future might be to have the specimens on display for a few days before the lesson, allowing students to get used to seeing them.

References: Some of the photos and illustrations used in this lesson are from the American Field Guide website.  Some of the specimens of intertidal organisms are on loan from the Oregon Coast Aquarium.
Oceans & Shores

Lesson Twelve

Introduction to Marine Biology

Context:  Fifth grade science

Marine animals have different adaptations that allow them to live in different intertidal zones.  In this lesson students will first make the association between phyla and mammals – an animal kingdom classification with which they are familiar.  It will then explore various adaptations that help organisms deal with their environment.

Length:  Three or four class periods of 45 minutes each

Objectives:  By the end of this lesson students will be able to demonstrate their understanding of how to identify classes of animals by completing a field guide of twelve intertidal animals common to the Pacific Northwest.

Benchmarks:

This lesson will progress students toward meeting the following Oregon benchmark in science:

· Group or classify organisms based on a variety of characteristics.

Preparation:

· Laptop and projector

· Classification mini-lesson:

· Power Point showing examples of mollusks, arthropods, cnidarians and echinoderms and their defining features

· Adaptation mini-lessons:

· Power Point on adaptations of intertidal animals, organized by phylum.

· Video clip of barnacles feeding, from video “Between the Tides”

· Video clip of tube feet in motion, from “Between the Tides”

· Specimens of intertidal animals, including dissected sea star and sea urchin

· Photocopies of animal identification handouts

· Materials for field guide:  frame, photos and photocopied guides for students to follow (materials were handed out in the previous lesson)

· Example of finished field guide

Day One: 

Lesson Introduction/Set: (3 minutes)

Ask students to name as many features of mammals as they can think of.  (Examples:  have hair or fur, are warm-blooded, give live birth, give milk to their young, have a backbone….)  Ask, “What is an “invertebrate?”

Sharing Objectives: (2 minutes)

“Classification” helps us group animals into identifying characteristics.  What are some similar characteristics of some intertidal animals?  (For instance, many have shells.)  We will identify of intertidal animals we are studying by their “phylum” or group of characteristics.  The phylum that humans belong to is “chordata,” which identifies animals that have a spinal cord.  We are studying “marine invertebrates,” meaning that they do not have spines.

Learning Activities: (35 minutes)

· Mini-lesson on Classification (10 minutes):  Show photos and lists of characteristics of mollusks, arthropods, cnidarians and echinoderms.  Have students think about the environmental factors that each animal must deal with in its habitat and discuss how they think the characteristics may help them.  (The following mini-lesson will cover adaptation in depth.)  Hand out the animal identification packet.

· Work on Field Guides, in table groups, using the enlarged and photocopied guide sheets, as well as the animal handout, for reference.

· While students work on field guides, circulate to their tables to show and discuss specimens in small groups.  Let students handle the specimens.

Closure: (5 minutes)

· Ask students to name the three phyla of marine invertebrates that we are studying, and the identify features of each.

· Clean up and place field guides in portfolios.

Day Two:

Lesson Introduction/Set: (4 minutes)

Ask students to verbally environmental review challenges of the intertidal zones, such as wave action, drying out, etc.  Have students review discussion from the previous lesson about how marine invertebrates cling to rock, seal in moisture, etc.  Ask students to share examples in nature that they are familiar with.  (For instance, mammals have fur for protection and insulation.)

Sharing Objectives: (1 minute)

Vocabulary:  Have students define “adaptation” in their glossaries:  “a characteristic such as a body part, color pattern or behavior that helps an organism survive in its environment.”  Discuss what this means, and have students give examples of adaptations.

Learning Activities: (35 minutes)

· Mini-lesson One on Adaptation (10 minutes):  Show photos and discuss adaptive features of the mollusks and arthropods that we are studying.

· Show video clip of barnacles feeding.

· Work on Field Guides, in table groups, using the enlarged and photocopied guide sheets, as well as the animal handout, for reference.

Closure: (5 minutes)

· Ask students to name the adaptive characteristics of particular mollusks and arthropods that are included in their field guides.

· Clean up and place field guides in portfolios.

Day Three:

Lesson Introduction/Set: (2 minutes)

Have students review adaptive characteristics of particular mollusks and arthropods that are included in their field guides, and how those characteristics help them adapt to the intertidal environment.

Sharing Objectives: (3 minutes)

Ask students what they know about sea anemones (cnidarians) and echinoderms (sea stars, sea urchins, etc.).  Students who have grown up near the coast are often aware that anemones can sting and will suck in when they are either bothered or out of water, that sea stars can grow a new leg, etc.  Today we will look at these and other adaptations of cnidarians and echinoderms.

Learning Activities: (35 minutes)

· Mini-lesson Two on Adaptation (10 minutes):  Show photos and discuss adaptations of the cnidarians and echinoderms that we are studying.  This includes a section on sea star anatomy.

· Show video clip of tube feet on ochre sea star.

· Show specimen of dissected sea star with parts labeled.  Explain that I will bring this around to groups as they work on field guides.

· Work on Field Guides, in table groups, using the enlarged and photocopied guide sheets, as well as the animal handout, for reference.

· Circulate to table groups, showing and explaining dissected sea star and sea urchin.  On sea stars, point out in particular the madreporite, stomach, water vascular system, and tube feet.  Show the five-part radial symmetry of the sea urchin.  Let students handle the specimens.

Closure: (5 minutes)

· Ask students to name the adaptive characteristics of cnidarians and echinoderms.

· Clean up and hand in field guides to be evaluated, laminated and bound.

Accommodations:  Emergent students will receive a modified copy of the field guide frame, which only requires them to fill in a very limited amount of information.  (See appendix for two modifications of the frame, based on student needs.)

Student Evaluation: 

Class discussion and completed field guide will provide insight on student learning from this lesson.

Reflection: (Before)

There is difficult vocabulary in this lesson, as well as unfamiliar anatomy.  Students will not be held accountable for scientific terminology aside from being familiar with the terms when I use them.  I will provide context clues of the definitions whenever I use the terms, for instance, “…echinoderms, such as sea stars and sea urchins....”  The lesson provides detailed illustrations and explanations of anatomy, and I will make many connections to familiar adaptations (mammals) with which the students are familiar.  I am not at all concerned that this material will be too hard for the students, as long as I teach it with care.

(After) I was very happy with the students’ learning from this lesson.  I questioned them and reviewed often throughout the lesson, and they demonstrated that they knew the terminology and understood the concepts very well.  My mentor teacher was in the room for some of these lessons, and she was surprised at how much the students understood and how well they knew the terms.

References: 
Some of the illustrations are from the American Field Guide website.

Animal identification handouts are from the Oregon Coast Aquarium and the California State Parks Tidepool Education Program.

Many animal specimens, including the dissected specimens set in plastic, are on loan from the Oregon Coast Aquarium, courtesy of Northwest Regional ESD, Marine Invertebrates teaching kit.

Video “Between the Tides” is also from Marine Invertebrates teaching kit.

See the field guide appendices for photo credits.
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Lesson Thirteen

Design & Create a Fictional Intertidal Marine Character

Context:  Fifth grade science

This is the first part of the authentic assessment for the Oceans & Shores unit.  Students will create and design a character from one of the intertidal organisms that we studied, using a combination of personification and authentic biology, adaptation, and habitat.  In the following lesson (next day) students will write a fictional story, poem, song, or play about their character, incorporating what they learned about the animal’s biology, adaptation and habitat.

Length:  One class period (45 minutes)

Objectives:

As demonstrated through the development of a fictional intertidal character, students will be able to:

· Identify phylum, basic biology, adaptation and habitat of one intertidal organism;

· Use a graphic organizer to develop a fictional character.

Benchmarks:

This lesson will progress students toward meeting the following Oregon fifth-grade benchmark in life science:

· Describe the relationships between characteristics of specific habitats and the organisms that live there.

It will also progress students toward meeting the following Oregon fifth-grade standard in English Language Arts:

· Write for different purposes and to a specific audience or person, adjusting tone and style as appropriate.

Preparation:

· Laptop and projector

· Photos of real animals and similar fictional characters, such as a clown fish and Nemo (Power Point)

· Graphic organizer for character development (see appendix)

· Overhead of graphic organizer

· Model of character (Sandy Sea Star)

· Prepare stomach, tube feet ahead of time to glue on

· Construction paper, scissors, glue, and markers for creating characters

· Notebook paper and yarn to model finished character with story attached, to be hung from the ceiling

· Roster of students

· (Students have handouts in their portfolios to refer to for more information on their chosen animal)

Lesson Introduction/Set: (5 minutes)

Project the photos:

· Discuss similarities and differences between the real animals and the fictional characters.

Sharing Objectives: (10 minutes)

· Using graphic organizer on overhead, develop Sandy Sea Star character together as a class.

· Plan personality

· Include biological information, favorite foods, etc.

· Using construction paper, model designing character to the class.

· For Sandy Sea Star

· Five-part radial symmetry

· Tear the paper to simulate “spiny skin” (echinoderm)

· Draw a dot for the madreporite (water vascular system)

· Put tube feet and stomach on the bottom

· Eye spots on tips of legs

Explain that attractiveness of the character is one of the factors that the project will be graded on.  These will hang from the ceiling for all to see.

Learning activities: (25 minutes)

Direct students to the handouts in their portfolios to help them find the required information for their chosen intertidal animals.

Circulate the room and make note on the roster of each student’s character.  Check progress on the graphic organizer.  As students finish the organizer they may pick up construction paper from the table and start designing their character.

Closure: (5 minutes)

(Students should keep their graphic organizers and their artwork in their portfolios.)

Ask for volunteers to share their characters and explain the personalities to the rest of the class.

Accommodations:  Two students leave for the learning center 15 minutes into the science lesson each day.  These students are included in activities when they are in the room, and I give them copies of handouts.  They are only graded on participation, since they miss most of the activities.

Other emerging students will be encouraged to develop a sea star character, since that is the character I will be using to model for the class, making it easier for them to meet the requirements without having to do any research.

Student Evaluation:  The character and finished story (tomorrow’s lesson) will be evaluated together as a finished project.  See appendix for entire project rubric.

Reflection: (Before)

This is likely a new activity for fifth graders, so I anticipate that they will need solid guidance.  A few will probably develop an outstanding character, but many will need individual help.  I will use a roster and check in individually with each student, recording the animal they will use and the characteristics and biological features they plan to include.  Then I will check in with each student often throughout the activity.

(After)  I felt like the lesson itself was good, and students understood the connections between the real animals and the characters.  However, they were clearly confused and slow to get started.  I skipped too quickly from teaching to independent practice.  When I teach this lesson again, I will give more guided practice.  One way that I could do this would be to make an overhead of the student handout, and guide them as they write at least one entry in each area of the organizer.  I can also give them a projected completion time (10 minutes or so) to complete the organizer, at which time I will call their attention to the front and guide them through the process of designing the art from the things they wrote on the organizer.  At that time, students who are finished can start the character, while others have time to refine and complete the organizer.
Resources:  

Ocean graphics for graphic organizer: http://www.abcteach.com/aquatic/aquatic.htm
Finding Nemo characterization website: http://www.pixar.com/featurefilms/nemo/chars_pop4.html
Oceans & Shores

Lesson Fourteen

Design & Create a Fictional Intertidal Character

Context:  Fifth grade science

This is the second part of the authentic assessment for the Oceans & Shores unit.  Students use the character that they designed to write a fictional story, poem, song, or play, incorporating what they learned about the animal’s biology, adaptation and habitat.

Length:  Two class periods of 45 minutes each (the second is a work day)

Objectives:

By the end of this lesson students will be able to demonstrate their understanding of the basic biology, adaptation and habitat of one intertidal organism by incorporating at least three authentic characteristics into a fictional literary project.

Benchmarks:

This lesson will progress students toward meeting the following Oregon fifth-grade benchmark in life science:

· Describe the relationships between characteristics of specific habitats and the organisms that live there.

It will also progress students toward meeting the following Oregon fifth-grade standard in English Language Arts:

· Write for different purposes and to a specific audience or person, adjusting tone and style as appropriate.

Preparation:

· Overhead projector

· Overhead of story web graphic organizer

· Student copies of story web graphic organizer

· Graphic organizer on character development from previous lesson

· Examples of handouts and character from previous lesson

· Copies of border paper for final copy

· (Students have handouts in their portfolios to refer to for more information on their chosen animal)

Lesson Introduction/Set (5 minutes):  Have students who wish to volunteer share their characters with their authentic and fictional characteristics.

Sharing Objectives (5 minutes):  Use story web on overhead to brainstorm a class story for Sandy Sea Star (the class character created in the previous lesson).

Learning activities: (30 minutes)

· Have students refer to their character development and rubric handouts from previous lesson.  However, keep in mind that some students have a modified copy so make this discrete and brief.  (refer to accommodations section for more details)

· Hand out story web graphic organizers.  Using the overhead, guide students to write at least one entry in each section of their copy.

·  (10 minutes) Have students complete their story webs independently, giving encouragement to try to finish within the time limit.

· Bring attention back to the front and as a class, write first paragraph of class story on the whiteboard, modeling weaving authentic facts with fiction.  For example, Sandy Sea Star could sit down to the table with her family for their favorite meal of mussels and sea urchins.

· Have students work independently on their sloppy copies.

· Have students peer-edit sloppy copies, then have stories teacher-edited.

· As each student is ready, give border paper for writing final copy.

· Help students attach story to construction paper background, attach the character, and hang project from the ceiling.

Note:  Students will need at least one more work session, on another day, to complete the project.

Closure: (5 minutes)

Have students who wish to volunteer share their favorite parts of their stories.

Accommodations:  Emergent students will have a modified copy of the rubric (see appendix).  While circulating the classroom during independent writing, check with these students to make certain that they understand what is required of them.

Student Evaluation:  The character and finished story will be evaluated together as a finished project.  See appendix for entire project rubric.

Reflection (Before):  Students work at different paces so I need to plan on early finisher activities, as well as plan where in the daily schedule I can find extra time for late finishers.  Many students seriously drag out writing projects, so I will set time limit goals and deadlines for all parts of the lesson to help move them along.

(After):  I found that the concept of mixing authentic and fictional characteristics and features of an animals habitat was challenging for some students for whom I didn’t expect it to be, while others, for whom I may have expected it to be challenging, caught right on to the idea.  One student, who normally doesn’t like to write, wrote an exceptionally long story.  He wove the biology and fiction well, for instance, remarking that his character, a mollusk, stopped at “Algae Bell” to get food for his trip.  For the future, I will find or create more concrete examples of weaving authenticity into the fiction, as well as asking students to share their original examples.

Resources:  

Ocean Scene Border Paper for story:  http://www.storyit.com/Borders/oceanbw.htm
Story Web:  http://www.freeology.com/graphicorgs/pdf/storyweb.pdf
Oceans & Shores

Lesson 15

Beach Safety (With Post-Assessment)

Context:  Fifth grade science

This lesson is part of a marine biology unit focusing on the intertidal zones.  It focuses on beach safety and features a visit from beach lifeguards.  This is one of the most important lessons of this unit for preparing students for their field trip, because the ocean can change very quickly.

Length:  One class period (45 minutes for safety presentation, 15 minutes for assessment)

Note:  The post-assessment has one question about beach safety.  This question was included in the review on the previous day in order to make certain that the concept was covered.
Objectives:  Students will be able to demonstrate their understanding of beach safety by correctly answering review questions orally at the end of this lesson, and on the post-assessment for this unit.

Benchmarks:  This lesson meets the following Oregon benchmark:

· Unintentional injury prevention concepts:  Identify ways to reduce risk of injuries in and around water.

Preparation:  

· Schedule with guest speakers.  Beach lifeguards from coastal towns will visit classrooms when possible, and Oregon State Parks schedules classroom beach safety presentations (see resources).

· Visuals:  surfboards, handouts, picture of semaphores, lifeguard truck

· It is always a good idea to have a back-up lesson planned in case the visitors must cancel at the last minute.  See resources section for video downloads and handouts.

· Supplemental handouts (see resources)

Lesson Introduction:  (1 minute)

Introduce guest speakers (in this case, two local beach lifeguards).

Sharing Objectives (1 minute):

We will learn how to keep ourselves safe on the beach.  The information we learn today will be on the post-test for the unit.  All handouts will go in the marine biology portfolio.

Learning Activities:  (40 minutes)

Speakers will cover topics such as swimming and hypothermia, sneaker waves, logs, rip currents, and how to get help.

Closure (3 minutes):

· Review key points by asking questions

· Thank our guests

· All handouts go into students’ marine biology portfolios.

Post-assessment (15 minutes):  After guests have left, review the KWHL and administer the post-assessment.  Have students hand in portfolios.

Accommodations:  None needed for this lesson, but there will be a review for before the post-test, in which I will make certain that special needs students are able to answer the questions.

Student Evaluation: Evaluate learning through questioning during the closure and on the post-test at the end of the unit.

Reflection: (Before):  This lesson is designed for students who live in a coastal community.  Most of them are aware of beach hazards such as logs and sneaker waves, but kids will be kids, and they do not always have a healthy respect of the strong currents of the Oregon Coast, nor of the cold water.  Some are familiar with the story of a local volunteer firefighter who lost his life saving another person in the ocean in our small town, and many are aware that a local student lost his life last summer swimming with friends.  Although they do need to know how to get help, to stay off of logs and watch for sneaker waves, etc., my biggest concern is that they develop a healthy respect for the ocean, so that they will not be tempted to go into the ocean with friends, and they will get help rather than trying to save friends themselves.

(After):  Unfortunately, due to scheduling conflicts in teaching this unit, this lesson had to be cancelled.  I did the post-assessment portion then gave the students a work session to finish their projects.  See the unit reflection section for details.
Resources:
Be prepared with information from these resources in case guest speakers would need to cancel at the last minute.

Oregon State Parks classroom beach safety presentations: http://www.oregonstateparks.org/beach_drawing1.php
Oregon Parks and Recreation Quicktime movies on beach safety (download very short clips on rip currents, log rolls and sneaker waves, plus download a longer video from the Coast Guard: http://www.oregon.gov/OPRD/PARKS/beach_safety.shtml
Oregon Coast Visitors Association has a comprehensive list and explanation of beach safety: http://www.visittheoregoncoast.com/home.cfm?dir_cat=15386
Oregon Parks and Recreation beach safety tips: http://www.oregon.gov/OPRD/PARKS/beach_tips.shtml
US Coast Guard beach safety video: http://www.uscg.mil/d13/publicaffairs/video/default.htm
United States Lifesaving Association:  http://www.usla.org/publicinfo/safety.asp
National Oceanic and Atmospheric Administration (NOAA) videos and brochures about rip currents:  

http://www.ripcurrents.noaa.gov/signs-brochures.shtml
http://www.ripcurrents.noaa.gov/index.shtml
Accommodating Individual Differences

The unit incorporated a variety of instructional styles to meet the needs of every student in the classroom.  Instruction included verbal explanations, many visual presentations, and hands-on investigations and activities.  Direct instruction always included multimedia and other visual aids.  Most lessons included activities that gave students the opportunity to work together in tasks that reinforced the direct instruction, each lending their unique perspective to the learning.  Each student had a portfolio that included structured worksheets to help them with taking notes, giving them the opportunity to process the information into their own language.

Although much of the material in this science unit did not lend itself to much variation, students were given the opportunity to exercise their creativity through their literary project.  This project was designed to give students the opportunity to apply what they learned about the biology and habitat of one marine invertebrate, becoming an expert on that animal, in a fun and creative way.  Students could choose any marine animal that we studied from which to create their character, and as long as they met the objectives as outlined in the rubric, they could choose any literary style for their project – they could write a story, poem, song, or play.  I offered them the option to propose a different project as well, as long as it met the requirements.  One boy, who has a disability, stressed over the literary project even when at home.  His parents informed me of the problem, so I asked him what he would like to do for his project.  He replied that he likes to do research.  He was very relieved when I agreed to this – he gave me a hug and told me what a wonderful teacher I am!  To go with his research, he designed a mechanical barnacle, using paper, tape and paper clips, which would come out of its shell to “feed.”  He clearly demonstrated a deep understanding of his marine invertebrate, even though he was not able to incorporate the abstract, fictional piece of the project, and the construction of the barnacle was a concrete representation of his creativity.

Originally, I planned to allow students to choose an animal that we had not studied, as long as they were willing to put in the extra work on their own time to research their animal and its biology and habitat.  While that had seemed like a good idea for use as an enrichment project for advanced students, in reality, I realized that many other students wanted to do so as well, and did not have a clear understanding of what they would be committing themselves to.  I abandoned that idea.  The rubric did allow for students who wanted to do more than meet minimum requirements to challenge themselves by including more authentic biology in the fictional story, and by writing a high-quality story.  

When evaluating all assignments and projects, I took into consideration each students’ personality and academic ability.  One boy handed in a literary project that, while he clearly made an effort at writing a good story, completely lacked any authentic biology.  While I actually gave two stories back for revision because the biological references were sketchy, I passed this boy’s project because I knew that it was the best he could do.

I gave extra assistance to students who were on Imp’s, with organizing their notes and planning their projects.  Most worksheets were modified, requiring less writing, as was the field guide frame.  Students on IEP's also had a modified rubric for the literary project.  The field guide frame had three different modifications:  three students had to paste all 12 photos into their books but only write short descriptions for six animals – the others were pre-typed.  One student received the frame with all pictures pre-printed and all but six short descriptions pre-typed.  (He is not learning disabled but behavior impacted, and still did not complete even the modified assignment.)  Two students received completed field guides and only had to design a cover.  They miss one-half hour of the class period to go to the learning center, but I wanted them to have their own copies of the project.

I actually modified a few assignments for the entire class.  When I taught the lesson on Latin roots I felt that I had not done a good job modeling exactly how to fill in the graphic organizer.  I passed all students on this assignment, as long as they had made an attempt.  I started the unit by giving students a glossary that had all of the new or difficult vocabulary we would encounter, with space next to the words for writing in definitions.  I pre-typed definitions for difficult terms that I did not expect the students to learn (but rather to recognize), and would have them write in definitions at the beginning of each class.  Science is at the end of the day, just after math.  Not only was this taking way too long, but the students clearly were tired and bored.  I then made each student a completed copy of the glossary and provided other, more interesting, methods of introducing vocabulary, such as when we used sticky notes to label parts of a wave drawn on the board.  They thanked me enthusiastically!

Promoting Cultural Competence

In addition to having individual learning needs and styles, students come from very different families and backgrounds.  For example, some parents look for educational opportunities for their families, volunteer in the school, and always help their children with homework, while others believe that education is the job of the school.  Some families have many resources, while others live in poverty despite working full time or more, putting constraints on their time as well.  While it is not possible to predict every issue that may surface, it is important for teachers to keep all of these differences in mind when planning lessons, and be prepared to be flexible.

There are no students with ethnic minority backgrounds in my class, with the exception of two American-born students who have one Latino parent, and one who has a Latino stepparent.  Most are middle class, but I am aware that some are from low socio-economic backgrounds, one is embarrassed about being raised by his grandmother, and another has religious differences that sometimes limit participation in some activities.  A few are from single-parent households, and a couple are members of blended families.

One of my major goals as a teacher is to communicate often with families, keeping them informed of what we are doing at school, giving them ideas to reinforce learning through family activities, and generally fostering open communication.  This is the first step toward promoting cultural competence.  Parents and students need to feel not only that they are listened to and understood, but that they are actually part of the classroom community.  As I prepared to teach this unit, I wrote a letter to parents explaining that I would be taking over the teaching, and that we would be studying marine biology.  Later, I wrote again, giving more details about what we were studying, and suggesting that they go tide pooling as a family.  (At least one family has actually done so already!)  Schools are not always the problems that some families face, and sometimes unknowingly put pressure on parents who have time constraints or financial issues.  While I did let students who chose to take their literary projects home to work on, or do research at home, I did not assign homework for this unit, nor set inflexible deadlines.  Some families do not have computers, or have limited or no internet access.  My town does not have a library, and it costs money for residents to join libraries in neighboring towns.  I try to be sensitive of these issues and give students opportunities to do all research at school.  I felt that suggesting an inexpensive, nearby family outing would help parents develop other ideas for supporting their children’s education without hardship.
There are no English Language Learners in the class.  Students with a low socio-economic background did not need special accommodation because all materials were provided for the students – even though this meant that I had to purchase some materials personally.  I provided all materials for students (portfolio, color photos, etc.) so that al students had equal quality materials and did not have to worry about obtaining them.  My underlying goal is to help students feel successful so that they develop the intellectual confidence to pursue goals that will eventually provide them with better lives.

Because of this goal, I maintained high learning expectations throughout the unit.  Students worked with advanced language and concepts that often are not taught until high school, yet they excelled as they were challenged and supported in their learning.  While the language and concepts may have been too difficult for students to grasp using traditional educational means such as reading and writing, the visual connections and hands-on investigations, coupled with authentic use of the terminology in discussions, helped students to learn and be able to communicate what they learned.  Working together in groups gave them the opportunity to use their individual strengths to support each other.  Students who struggle in the areas of reading and writing were able to learn more about marine biology than they would have by using more traditional means.  Students took responsibility for their learning as they became experts on their chosen marine animal, and they created their own tool (field guide) to use when they finally are able to visit a rocky shore during Sea Week in May.  In the process of creating this tool, students were able to authentically apply what they learned, making it relevant, and consequently, making connections that will help them to retain this knowledge and draw upon it for future learning.  This kind of authentic learning crosses all cultural boundaries.

Cross-Curricular Integration

This unit integrates across several science themes including physical science, life science, and Earth and space science.  Additionally, it integrates with health, math, art and literacy.  The ocean and shore is an integral part of the lives of students who live on the coast, making it a natural, authentic and reasonable foundation for the study of science.

Science:  The study of marine biology ties together the physical science and Earth & space science concepts of motion, gravity and energy through the study of tides and waves, with life science concepts of classification, organ systems, habitats and adaptations, into a single, in-depth investigation that applies of all of these subtopics, giving them an authentic connection from which to scaffold higher learning.

Math:  The unit includes a lesson on reading tide charts and tide tables.  It reinforces the study of range as students determine the tidal range using a tide chart.  They also compare a tide chart with a tide table; and reinforce their understanding of mean as they determine an average tide and consider sea level.  The study of arthropods reinforces the concept of bilateral symmetry, and study of echinoderms introduces radial symmetry.

Health:  The unit explores the state’s beach safety guidelines and meets the Oregon fifth-grade benchmark for teaching safety in and around water as it prepares students for a visit to a rocky intertidal zone.  This is relevant, and very important, to the lives of any person who visits a waterway, and particularly for students who live on the coast.

Literacy and Art:  Students had extensive opportunity to use new vocabulary repeatedly, in order to learn it well.  A lesson on Latin and Greek roots enhanced the ability to recognize and understand scientific language.  Other language arts lessons including note-taking from written material and oral presentations.  Students completed a literary project as part of the unit that incorporated the biological aspects of the unit with character development and writing fiction.  We compared authentic creatures with popular movie characters, for instance, a clown fish and Nemo, discussing the similarities and differences, and how the creators changed the animals to help humans relate to them.  We studied a website where creators explained the personalities of each character in an animated movie.  Students then created a character from a marine animal by exaggerating biological features and characterizing it with personality traits, then practiced applying the authentic and fictional characteristics to a paper medium as they designed a body for the character, and finally, they wrote a story using the character.  This activity was the most effective of the unit, as students were able to apply what they had learned about marine biology to a new and different situation.

Technology and Multimedia

This unit made extensive use of technology and multimedia.  Technology proved invaluable for providing visual learning opportunities for students, as there were not textbooks to accompany this unit, and there were few specimens of sea animals available for use.  I used my own photographs and found many photos on the internet, putting them into Microsoft Power Point, and projecting them from a laptop to a screen.  The students often commented that they liked the visual presentations.

The lessons on marine biology were also enhanced with clips from the video “Between the Tides,” which showed close-ups of observations such as a barnacle filter feeding, and moving tube feet of a live sea star under water.  These were clips that enhanced student learning better than a live dive would have, as animals were filmed close up and live in their natural habitats, then magnified to augment the observation.  Students also learned about the ocean food web through the entertainment of Bill Nye the Science Guy, showing (among other things) magnified plankton.  Several lessons were also enhanced with podcasts, or informational video clips downloaded from the internet showing live marine animals in their habitats.

The use of applets, or animated models from the internet, greatly enhanced students’ understanding of difficult concepts such as the moon, sun and Earth’s tidal bulge, and aspects of ocean waves such as wave period and waves as energy moving through water, as opposed to moving water.  These concepts would have been difficult or impossible to explain or demonstrate using more conventional means.

Other equipment that I used included camera equipment, overhead projector, and document camera.  Unfortunately, the computer lab was not available during presentation of this unit because other classes were taking state assessments.  I had a number of sites, interactive internet activities and WebQuests on the subject of intertidal zones linked to the class web page for students to use during weekly computer lab time.  When I teach this unit in the future I will use those links to supplement the lessons, and I will encourage families who have internet to visit those links at home as well.  In fact, one student was so impressed by some of the applets that I showed that he asked me for the web links.  Posting these on a class web page, along with video clips, podcasts and Power Point presentations used in class, would give students the opportunity to review those components of the lessons from home, and share them with their families.

Communication and Feedback

The school at this placement is fortunate to have strong support from parents and from the community.  As a parent myself, as well as a teacher, I am aware that it is imperative that good communication flow both directions.  Nearly all parents attended open house, so I had the opportunity to meet them before school even started this year.  Throughout the school year I observed short conferences and IEP meetings, and chatted with parents who volunteered in the classroom or stopped by after school just to keep in touch, and I had the opportunity to sit in on several of the formal fall parent conferences as well.  Because of this, I was comfortable communicating with parents during my time of student teaching.  I again had the opportunity to meet with parents during spring conferences.  Every parent was able to attend.

One positive experience during the spring parent conference happened when the parents of a boy who is diagnosed with autism told me that he had been stressing over the literary project for this work sample.  I was very grateful for that information, and immediately modified the assignment so that the boy could handle it successfully.  If I had not had that opportunity to communicate with parents, I probably would not have been aware that there was a problem.

During the course of full-time student teaching, I had to communicate with the parents of three students concerning academic progress or behavior.  For two of these students, this involved a one-time report on behavior issues having to do with other students.  I made it a point to let both of these parents know, within a few days of our first discussion, that things had improved and that I appreciated the students’ efforts.  The third student is on an IEP for behavior that impacts academics.  I had to fill out a daily log for this student, and I communicated with his parents often.  They would call me if they had a question about the daily note, or I would call them if there was a problem that involved other students.  (I never had a problem with this student myself.)  I was concerned that the daily log was stressing this student, and that he was focusing on the negative feedback even though the majority of it was positive.  My concern was that this plan created the pressure for perfection, rather than helping the student to manage his behavior.  My mentor and I discussed this at length, and she worked with the special education teacher and the parents to develop a different behavior plan which acknowledged the disability and set a small goal for each week, with weekly feedback.  (Unfortunately, I will not be here to see how the new plan works.)  Throughout my communication with that student’s parents, I was always careful to praise, to let them know that he tried hard and seemed to lose focus in the afternoons, and to let them know that I enjoyed their child – he is not a “bad” kid and actually, I grew quite attached to him.  I believe that it is important to give positive feedback, especially after having to discuss a problem.  One of my goals as a full time teacher will be to communicate with parents regularly on an individual basis to give positive feedback, before a problem ever arises.  It is all too often the case that parents do not hear from teachers unless there is a problem.

I sent the first written communication to parents on January 25, outlining the process of each stage of my student teaching, and informing them of the topic of this work sample unit.  After I learned that I would not be able to take the students on a field trip to the beach, I encouraged parents to make it a family outing, and gave them information about the best places for exploring.  I was encouraged when some of the students told me that they and their families had gone tidepooling!

I also gave students feedback on their progress during this unit.  I informed them early on that, when they first saw my comments on their work, they should not feel intimidated because I would be writing many positive comments.  If there is room for improvement, I would soften the comment with praise about what they did well, give clear suggestions as to how they could improve the work, and if it was enough to lower their grade, they had the option to rework the assignment.  However, for the most part, every student did very well.  I was impressed!  They often wrote personal notes to me on their work, and I always responded to those as well.  We developed a great rapport, and I will miss them!  

Interpretation of Assessment Data for the Class as a Whole

Goal 1:
Students will be able to identify the major factors that affect the intertidal ecosystem.

Understanding the challenges of the habitat is important to understanding an organism’s biological adaptations.  Consequently, we revisited this subject often throughout the unit.

· Pre-assessment:  many students were able to list pollution, other human impact and predation as impacting the intertidal environment.

· Post-assessment:  many students continued to focus on human impact to the intertidal zones, but most were able to at least mention wave action and periods of wet and dry as well.  I believe that this is because clinging to rocks and conserving moisture are two very common adaptations for intertidal animals.  This demonstrates understanding of the relationship between the environmental challenges and the adaptations of the animals.  One student also mentioned changes in salinity (as well as other challenges).  This was a topic that we discussed often but did not have time to study in depth.  

Goal 2:
Students will be able to explain how the moon and sun create tides that influence the coastal environment.

The KWL indicated that most students had the basic concept that the moon causes tides, but they did not understand how.  When we did the lesson activities and I checked students off, every student was able to demonstrate and explain that the tidal bulge points toward the moon.

· Pre-assessment:  Very few students even attempted this section on the assessment, and only two were able to answer clearly and correctly.

· Post-assessment:  Nearly every student was able to demonstrate meeting this goal – even emergent students.  Some explanations were vague, but all except two students at least had the general idea, and most gave good answers.  One student, who has an IEP, said that the diagram represented an eclipse, and a student who had been experiences major family issues left the question blank.
Goal 3:
Students will analyze the adaptation of marine organisms to the habitat; then synthesize this knowledge to apply it to a new setting. 

This goal was primarily evaluated through the literary project, but it was also addressed in the assessment.

· Pre-assessment:  answers varied widely to the point that some were unintentionally humorous, but no students demonstrated even a basic understanding of an animal’s adaptations to its habitat.

· Post-assessment:  every student demonstrated learning toward this goal.
Goal 4:
Students will gain a deeper appreciation of some of the natural areas that characterize the Pacific Northwest, and in the process, they will become aware of the human impact on the environment and the need to protect it.

This goal was designed to meet the affective goal requirement for the work sample.  It is difficult to assess formally, however the assessment gave students the opportunity to list some of the impacts.  Class discussion clearly indicated that this goal was met.  Additionally, some students elected to use environmental issues as themes in their projects.

· Pre-assessment:  Most students mentioned “pollution” or “people” in general terms to answer this question.  Several students left it blank.

· Post-assessment:  Students generally discussed the same issues mentioned above in more detail, such as people stepping on animals or pulling them off the rocks.  They did not mention freshwater runoff, although it was a subject that we returned to each time we discussed the challenges to animals in the intertidal zones, and we also covered it in the unit review.  I am not surprised by this because children could have difficulty relating to runoff at this point in their lives.  “It is not something that they have personal experience with, nor is it something that they have studied in detail in other contexts.
Goal 5:
Students will be aware of the ocean’s potential for clean, renewable energy.

This goal was assessed on the KWL, the activity that went with the lesson, and was revisited during the unit review.  No students were familiar with wave energy when we did the KWL.  We did the activity together in class, and although they had trouble recalling the term “wave park” for the review, they did grasp the general idea that ocean waves could be used to generate energy, comparing it to water-generated electricity on rivers, which met the goal.

Goal 6:
Students will learn how to exercise beach safety.

· Pre-assessment:  Most students seemed to have a basic understanding of beach safety.  This is probably due to the fact that the beach is embedded in the local culture.

· Post-assessment:  All students demonstrated competency on this goal.
Goal 7:
Students will develop a foundation for future scaffolding of science topics.

This was one of my personal goals for this unit.  It was partially addressed through the Latin Roots lesson, but it was more of a goal that gave me a focus throughout each lesson, to help scaffold a basic understanding of biology in the students.  It is not assessable under these circumstances – I would need to follow the students for much longer and through other biology units in order to assess this goal.

Interpretation of Assessment Data for Selected Students

Strong Student

RJ is not the top student in the class as far as academic achievement, but from my observations, she is the most studious, taking her school work very seriously and excelling because of her hard work.  She is an above-average reader, although her comprehension scores are on level.  She sets her own high achievement standards, even occasionally asking to take textbooks home to study.  She is hard on herself when she does not reach her own standards on an assignment, not wanting to settle for being an “average” student.  She also sometimes takes notes during class presentations – the only student in the class to do so voluntarily.  Even though she is not the top student in the class, I chose her for this interpretation because of her hard work, and her receptiveness to constructive suggestions, which she always incorporates in her work, even redoing assignments for a better grade.  She gets top grades because of her hard work, and she is willing and capable to take on more challenging work, where the one student in the class who is identified TAG is not interested in doing so.

RJ did not make an attempt to answer about half of the questions on the pre-assessment.  I suspect that she is the type of perfectionist who will not do a task if she does not feel she can do it perfectly.  Of the questions that she did attempt, she got 64%, but she only earned 29% of the 31 possible points.  She did not do well on the post-assessment, either, earning 52%.  This surprised me, because she answered questions in class often, and usually correctly.  When I would discuss her project with her, she clearly understood the concepts.  Considering that she missed several questions that had to do with the animal she chose for her project, I suspect that the format of the assessment was difficult.  When I would use scientific terms in class, I would usually give clues as to the definition, and I did not on the assessment.
The most important assignment of this unit was the literary project, because it incorporated what students learned about the habitat, adaptations, and other unique features of one marine invertebrate into an authentic assessment project.  In this two-part project students were to design a character, using construction paper, that would combine authentic features with fictional ones (such as sunglasses or clothes), and to weave authentic facts into a fictional story with their sea creature as the main character.  The original plan had been to allow strong students to choose an animal that we did not study in class, but time did not allow for this.  Students received a copy of the rubric, which outlined the requirements for a check (acceptable grade), or a plus (exceptional grade).  RJ made certain that she met the expectations for a plus on the design of her creature, and checked with me often throughout the process to make certain that she was not missing anything.  She had a bit more of a challenge with the story.  I suspected that she is a more concrete thinker and had difficulty mixing the fact and fiction in a creative way, so I gave her some examples and suggestions.  She also checked in with me often on her writing, and was the first student to hand in a completed project.  I assured the students that, if they met the deadline, I would review their project and, if it didn’t earn a plus, I would give it back to them with clear details outlining what they could do to improve it if they so chose.  Three students took advantage of this and handed in their projects by the early deadline.  I wrote comments on a copy of the rubric for each of these students, as well as giving each a verbal explanation.  When I did this for RJ, she spent her spare time making adjustments to her story, checking with me along the way, and handed it back in the same morning.

RJ’s story met the requirements for a plus, and her character exceeded the minimum requirements for a plus, creatively incorporating authentic biological adaptations of her sea creature with features of a well-designed fictional character.  Her field guide was neat and organized logically, with complete, well-written descriptions of the animals we included.  She took the time to design a nice cover as well.  Every assignment for this unit was outstanding, and her class participation revealed an understanding of key concepts of adaptation.
Proficient Student

MM is an average student, who sometimes rushes through his work, making careless mistakes and using poor handwriting.  However, his verbal responses to questions and participation in class discussions reveal a keen mind.  He has a great personality and is popular, but he does not seem to be conceited because of it.  He participates consistently and well in class, even though his work is often barely average.  He does struggle with math at times.

It was exciting to watch MM find his “niche” in science.  This is clearly a topic that interests him, and he also revealed a creative side that I had not seen before.  The assignments on note-taking and Latin roots were completed in a manner that was typical for MM, and he did average work on other written activities that we did in class.  His class participation was outstanding, and he did well on his field guide, taking the time to design an outstanding cover.  I learned an important lesson from MM I saw his literary project: to never believe that I have a student totally “figured out.”  Most of the students were able to accurately answer questions about the scientific terminology although they were not able to use the terminology themselves.  For instance, if I asked what an “operculum” was, they could tell me that it is a door that a snail closes to preserve moisture and protect itself, although they would not be able to remember the term if I were to ask for it.  MM was the only student who actually used the term.  He designed a creative character, but what I found most surprising was his story.  This student, who would scrawl incomplete sentences in response to reading comprehension questions, wrote a three-page story (the longest one in the class), which was well-developed, creative, and enjoyable to read.  He had the easiest time among the students with intertwining authentic facts about his character into the story.  For instance, he informed the reader of the diet of his character by mentioning that he stopped at “Algae Bell” to pick up food for his trip.

Although MM also did poorly on his pre- and post-assessments, he also showed considerable improvement between the two, from 22% to 61%.  There were enough activities that these students were still able to earn pluses for a final grade.

Emergent:  I chose two students to discuss under this category because of their very different needs and modifications.

CF is on an IEP for autism.  He is polite and enjoyable, but in group settings can become frustrated and agitated, and is sometimes unable to communicate what it is he needs, or he miscommunicates the source of the frustration.  Academically he is near average for fifth grade, although he does need some modifications and accommodations.  At times he struggles with school work, and at times he excels.   It is difficult to predict what he will struggle with, so it is important for the teacher to watch him and be sensitive to his needs.

CF did average but consistent work throughout most of the unit.  He made good effort at class participation, although his comments were not always relevant, which is typical for him.  We played Jeopardy as a review, and this proved to be too difficult for CF.  I had not anticipated that this kind of group activity would be too stressful and confusing for him, as other work with small groups usually just required extra intervention by the teacher to help him work successfully with others.  I felt that I had set him up for failure for not anticipating that he would need a special job, such as helping me by being scorekeeper.

CF’s parents mentioned at conferences that the literary project was stressing him.  I was thankful for this conversation because I had not realized that he was having a problem with it.  I offered to modify the project for him, and they told me that he would need to hear it from me – that they had already tried to get him to just write a report but he had refused because that was not the assignment.  I immediately went to the cafeteria to find CF and asked him what he would like to do to show me what he had learned.  He said that he would like to write a research paper on barnacles.  He wrote an excellent report – better than I would have expected from a fifth-grader.  Rather than designing a fictional character, he made a mechanical barnacle, using paper, rubber bands and paper clips.  This student clearly demonstrated significant learning, and he clearly has special abilities.  He needed to have the freedom to explore the subject in his own way, and science was an excellent medium from which he could do this.

CF’s assessment scores improved from 10% to 84% -- by far the greatest improvement in the class, even though he did not have the highest score.

CP, the other emergent student I evaluated, has a second-grade reading level and has a one-on-one aide for math.  He required significant modifications, and even then, as I expected, he did not do well on the pre- and post-assessments, although he did make significant gains from pre to post assessments.  CP is a steady worker however, and always gives his best effort.  His confidence is beginning to expand, and he is beginning to grow socially.  During the last few weeks that I was in this classroom he began rejecting special help from the aide and the teacher.  He would allow me to help him only if I also gave support to the other students at his table.  During the same time period, I saw tremendous gains in his writing.

I significantly modified assignments and written activities for CP, and gave him extra support with the hands-on tides modeling activity.  He worked consistently and did well on all modified assignments.  I tried to read the assessment to him, as I have done with many assignments throughout the school year, but he refused to allow me to.  I expected that he would not do well on the assessments, although he clearly showed significant learning between the pre- and post-assessments – from 10% to 63%.  Even with his low skills, he outperformed a number of proficient students on the post-assessment – and that is without modification!

I modified the literary project rubric for the students on IEP’s, and included the opportunity for them to earn pluses on their assignments.  (I believe strongly that they should always have this option, as do proficient students.  They should not be made to think that they will always just get checks or C’s, no matter what they do.)  CP worked completely independently on his character and his story, and he exceeded the requirements on the modified rubric, earning a plus.  In fact, it was so outstanding that he earned a “++” which my mentor teacher gives for perfect scores.  CP looked at his grade when I handed back his work, and he was ecstatic when he loudly announced his grade.  He told me that it was the first plus he’d ever gotten in his life, and I made it a point to tell him that it was because he worked hard in this class and earned it.
All four of these students earned pluses, even though none of them did particularly well on the written assessment.  In fact, they earned some of the highest grades in the class – higher than some of their more academically strong classmates – because they worked harder.  I believe, for the proficient and emergent students, they found a subject that was interesting to them and in which they could be successful by tapping into their own personal talents in a way that is not always possible in typical reading, writing and math classes.  For the strong student, I believe that this subject was actually more challenging to her than reading and math typically are, but she worked hard to maintain at the level of her own expectations for herself.  The rubric (which these fifth-graders are not accustomed to using) gave her a clear framework of expectations against which to compare her work.

Evaluation of Planning and Teaching

I did not have a difficult time deciding the topic for this unit – marine biology is my favorite subject.  Since I already knew a lot about the subject, I was not prepared for the enormous amount of research that this unit would require.  It was also quite a challenge to decide what direction to take the unit, and to plan lessons that would be interesting and understandable to fifth graders.  When I think about the number of months I spent planning, researching for and designing this unit, I understand why I felt overwhelmed!  However, I have no regrets for taking it on, because I will modify it for different levels and teach it every year.  I already have many more ideas for lessons I would like to incorporate into it.  (I do have to say, however, that my next work sample will be much shorter and simpler!  I am not going to do this to myself twice in the same year.)

I began by narrowing the subject down to a specific area of marine biology, and in considering how to make it interesting to fifth graders, I decided that the rocky intertidal zones would be a good focus because most kids are fascinated by tide pools.  I was asked by my mentor to add the section on tides because the students had not passed that section on their post-assessment for their astronomy unit, and the moon and tides is a state benchmark.  She later asked me to add note-taking to the unit as well.  While I appreciated the opportunity to meet so many benchmarks with one unit, I did not feel that there was enough time to cover everything.  Secondly, I had to move the literary project from the writing timeslot to the science timeslot in order to accommodate another writing project that I was asked to teach, causing me to have to condense and cancel some of the science lessons.  I look forward to teaching this unit in my own classroom, at a more leisurely pace.

I learned a great deal about pacing, how much (or little) material can be covered in a class period, what kinds of activities work well (or don’t) with fifth graders, and how much guidance they need on activities.  As I taught, I constantly reworked and revised future lessons and made other adjustments to activities based upon the responses from the students.  This kept me busy, planning and rewriting on top of preparing for the lessons, but I feel that I have a better work sample now because of it.  I was encouraged that I was able to learn from experience as I taught the lessons, and apply what I learned to future lessons before I taught them.  I also was able to recognize from experience whether modifications were working for emergent students, and a couple of times I went home and re-modified a project to give a student then next day, when I realized that the modification I had planned was not working.  As I started to develop a “feel” for pacing, nearly every lesson had to be modified, paring down the content without losing the objective.  Overall, the experience of designing then teaching this unit has been invaluable.

I enjoyed planning different types of lesson to keep students interested and accommodate a variety of learning styles.  I questioned students often throughout each lesson to check for understanding, and was very encouraged that they were learning, and were retaining what they had learned.  The questioning also served to get them to look at the handouts, as I encouraged them to find the answer if they could not answer from memory.  In fact, I actually learned something when I asked students to name one mollusk that did not have a shell.  I thought that octopus and squid were the only mollusks that did not have shells.  I had not originally planned to give students the handout on nudibranchs because we were not going to study them, but the handout was part of a packet and I did not pull it out when I photocopied the packet.  One group of students found the answer to my question on the nudibranch handout, and informed me that they are also mollusks without shells.  I always praise the students when they are able to teach me something I did not know, or catch me in a mistake, so they were really excited that they taught me something!  I knew then that they had really learned from this unit.

I gained a number of insights that I will apply to writing future units.  First, planning my goals and deciding which state benchmarks to work toward gave me a good background for planning lessons.  That foundation gave me a focus for the unit, however, the goals and benchmarks were not set in stone either, as I modified them during and after designing the lesson plans.  I have developed a better sense of pacing, as well as how to effectively design graphic organizers and worksheets.  I learned that it is also important to take into consideration the time of day that I will be teaching the unit.  Many types of activities that the students do well on in the morning do not work as well at the end of the school day.  I had to modify some activities for that reason, keeping my objectives in mind while simplifying the lesson.  I constantly evaluated the students’ responses to the lessons.

Overall, I was very encouraged with how well the teaching of this unit went, as well as with the students’ responses and their learning.  There were only two lessons that I felt did not go as well as they could have, and I realize now that the biggest problem was that I did not give the students enough concrete guidance to transition from the instruction to the independent work in those lessons.  The problems were with the delivery rather than the lesson, so are easily remedied in the future.
Resources

The following resources were used, directly or indirectly, in the creation of this work sample:

Ochre Sea Star Photo on cover: http://www.fotosearch.com/PHC006/72930899/
The Oregon Coast Aquarium was an invaluable resource.  In particular, many several student handouts came from the teacher resource pages on their website.  They also provide Marine Invertebrate kits (arranged through the Northwest Regional ESD) that contain specimens, videos, games and activities, and books.

California State Parks “Tide Pool Education Program” was another source of information and student handouts.
The National Oceanic and Atmospheric Administration (NOAA) website was the major source of information on tides.

American Field Guide website:  information, photos, video clips, color intertidal zone diagram.

Podcast:  “Ocean Requiem” by Howard Hall

Fact Fragment Frenzy: http://www.readwritethink.org/materials/factfrenzy/opening.html 

From Sea and Sky website: http://www.seasky.org/index.html 

WWW Tide and Current Predictor: http://tbone.biol.sc.edu/tide
Oregon State University Tide Predictor: http://hmsc.oregonstate.edu/weather/tides/2008/sbfeb2008.html
Waves applets and online models: http://www.seacoos.org/
Waves diagram: http://www.eduplace.com/rdg/gen_act/ocean/wave.html
Definitions and etymology:  www.dictionary.com
Finding Nemo characterization website: http://www.pixar.com/featurefilms/nemo/chars_pop4.html
Ocean graphics for graphic organizer: http://www.abcteach.com/aquatic/aquatic.htm
Ocean Scene Border Paper for story: http://www.storyit.com/Borders/oceanbw.htm
Story Web: http://www.freeology.com/graphicorgs/pdf/storyweb.pdf
Optional Resources on Beach Safety:

Oregon State Parks classroom beach safety presentations: http://www.oregonstateparks.org/beach_drawing1.php
Oregon Parks and Recreation Quicktime movies on beach safety (download very short clips on rip currents, log rolls and sneaker waves, plus download a longer video from the Coast Guard: http://www.oregon.gov/OPRD/PARKS/beach_safety.shtml
Oregon Coast Visitors Association has a comprehensive list and explanation of beach safety: http://www.visittheoregoncoast.com/home.cfm?dir_cat=15386
Oregon Parks and Recreation beach safety tips: http://www.oregon.gov/OPRD/PARKS/beach_tips.shtml
US Coast Guard beach safety video: http://www.uscg.mil/d13/publicaffairs/video/default.htm
United States Lifesaving Association:  http://www.usla.org/publicinfo/safety.asp
National Oceanic and Atmospheric Administration (NOAA) videos and brochures:

http://www.ripcurrents.noaa.gov/signs-brochures.shtml
http://www.ripcurrents.noaa.gov/index.shtml
Other Resources and Reference Materials:

Oregon Institute of Marine Biology, (University of Oregon), Charleston, Oregon

Apple iTunes:  Many educational podcasts available.  Particularly search podcasts from DiveFilmHD, National Geographic, Science Channel, and Wild Chronicles.

Cape Arago State Park, Simpson Reef National Wildlife Refuge, near Coos Bay, Oregon

Castro, Peter, and Huber, Michael E.  Marine Biology.  McGraw-Hill Higher Education.

People:

Neil Maine, volunteer naturalist, Seaside, Oregon

Keith Chandler, Seaside Aquarium

Seaside Volunteer Fire Department (beach lifeguard program, ask for Nick)

Ian Kabanuk (beach lifeguard program, off-season back-up contact)

Robert Johnson, bar pilot, Columbia River Bar Pilots, Astoria, Oregon
Lisa Sheffield, City of Cannon Beach, Haystack Awareness Program (set up field trips to Haystack Rock)

Field Trip Sites:

Haystack Rock, Cannon Beach (arrange through the Haystack Awareness Program)[image: image3.png]




