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I. Webquest Overview

Welcome teachers! The following 3-week webquest is designed to introduce 5th graders to the major science concepts of ocean study. To complete the webquest students will complete 8 activities in all and create a final presentation that will be give to the teacher and class on week 3. Each activity on the webquest is both a mini lesson, introducing the key ideas of the topic, as well as giving students a hands-on task to investigate the topic themselves. Each activity will last approximately 45 minutes and should be allotted a 50-minute lesson time slot. You may assign the webquest activities as your schedule allows. Ideally the webquest is structured to be completed over 2 weeks, with 4 50-minute long class periods being set aside each week, and one activity to be completed per class period. The final week three students should be given two full class periods to work on the final assessment and the presentations given and completed on week 3 as well.

The webquest is designed to introduce students to the following major concepts of ocean study; Ocean currents, ocean waves and tides, global climate change and human impact, marine habitats and organisms, and the scale and scope of the oceans. Students will be presented with a learning challenge. They have been sent by the school principle to embark on an expedition aboard a cruise ship to study the oceans of our planet. Their task is to learn about the oceans, why studying them is important, how we affect them, and to share these findings with the school’s team of science teachers. The students will then make suggestions to the school science teachers as to why and how the study of the oceans should be incorporated into the curriculum at their school.

II. Student Grouping

To begin the unit students should be divided into teams that you as the teacher should select. This will minimize student behavioral problems. The students will work with their team for the entire duration of the unit and complete the final assessment together. As such, it is important that you select teams that are balanced and group students together in a way that they can work well together. There should be an even representation of student ability level in each group, an even mix of high and low readers, etc.

III. NGSS and Common Core State Standards Addressed
The Next Generation Science Standards Addressed in the Unit include:

Disciplinary Core Ideas

ESS2.A: Earth Materials and Systems
· Earth’s major systems are the geosphere (solid and molten rock, soil, and sediments), the hydrosphere (water and ice), the atmosphere (air), and the biosphere (living things, including humans). These systems interact in multiple ways to affect Earth’s surface materials and processes. The ocean supports a variety of ecosystems and organisms, shapes landforms, and influences climate. Winds and clouds in the atmosphere interact with the landforms to determine patterns of weather. (5-ESS2-1)
ESS2.C: The Roles of Water in Earth’s Surface Processes
· Nearly all of Earth’s available water is in the ocean. Most fresh water is in glaciers or underground; only a tiny fraction is in streams, lakes, wetlands, and the atmosphere. (5-ESS2-2)
ESS3.C: Human Impacts on Earth Systems
· Human activities in agriculture, industry, and everyday life have had major effects on the land, vegetation, streams, ocean, air, and even outer space. But individuals and communities are doing things to help protect Earth’s resources and environments. (5-ESS3-1)
Crosscutting Concepts

Scale, Proportion, and Quantity
· Standard units are used to measure and describe physical quantities such as weight and volume. (5-ESS2-2)
Systems and System Models
· A system can be described in terms of its components and their interactions. (5-ESS2-1)
Engineering Practices

Developing and Using Models
Modeling in 3–5 builds on K–2 experiences and progresses to building and revising simple models and using models to represent events and design solutions.
· Develop a model using an example to describe a scientific principle. (5-ESS2-1)
Using Mathematics and Computational Thinking
Mathematical and computational thinking in 3–5 builds on K–2 experiences and progresses to extending quantitative measurements to a variety of physical properties and using computation and mathematics to analyze data and compare alternative design solutions.
· Describe and graph quantities such as area and volume to address scientific questions. (5-ESS2-2)
Obtaining, Evaluating, and Communicating Information

Obtaining, evaluating, and communicating information in 3–5 builds on K–2 experiences and progresses to evaluating the merit and accuracy of ideas and methods.

· Obtain and combine information from books and/or other reliable media to explain phenomena or solutions to a design problem. (5-ESS3-1)
Demonstration of Student Understanding. NGSS:

5-ESS2-2.

Describe and graph the amounts and percentages of water and fresh water in various reservoirs to provide evidence about the distribution of water on Earth. [Assessment Boundary: Assessment is limited to oceans, lakes, rivers, glaciers, ground water, and polar ice caps, and does not include the atmosphere.]

5-ESS2-1.

Develop a model using an example to describe ways the geosphere, biosphere, hydrosphere, and/or atmosphere interact. [Clarification Statement: Examples could include the influence of the ocean on ecosystems, landform shape, and climate; the influence of the atmosphere on landforms and ecosystems through weather and climate; and the influence of mountain ranges on winds and clouds in the atmosphere. The geosphere, hydrosphere, atmosphere, and biosphere are each a system.] [Assessment Boundary: Assessment is limited to the interactions of two systems at a time.

5-ESS3-1.
Obtain and combine information about ways individual communities use science ideas to protect the Earth’s resources and environment.

MS-ESS2-6.

Develop and use a model to describe how unequal heating and rotation of the Earth cause patterns of atmospheric and oceanic circulation that determine regional climates. [Clarification Statement: Emphasis is on how patterns vary by latitude, altitude, and geographic land distribution. Emphasis of atmospheric circulation is on the sunlight-driven latitudinal banding, the Coriolis effect, and resulting prevailing winds; emphasis of ocean circulation is on the transfer of heat by the global ocean convection cycle, which is constrained by the Coriolis effect and the outlines of continents. Examples of models can be diagrams, maps and globes, or digital representations.] [Assessment Boundary: Assessment does not include the dynamics of the Coriolis effect.]

Common Core State Standards:
· CCSS.ELA-Literacy.RI.5.7 Draw on information from multiple print or digital sources, demonstrating the ability to locate an answer to a question quickly or to solve a problem efficiently.

· CCSS.ELA-Literacy.RI.5.8 Explain how an author uses reasons and evidence to support particular points in a text, identifying which reasons and evidence support which point(s).

· CCSS.ELA-Literacy.RI.5.9 Integrate information from several texts on the same topic in order to write or speak about the subject knowledgeably.

· CCSS.ELA-Literacy.W.5.7 Conduct short research projects that use several sources to build knowledge through investigation of different aspects of a topic.

· CCSS.ELA-Literacy.W.5.8 Recall relevant information from experiences or gather relevant information from print and digital sources; summarize or paraphrase information in notes and finished work, and provide a list of sources.

CCSS.ELA-Literacy.W.5.10 Write routinely over extended time frames (time for research, reflection, and revision) and shorter time frames (a single sitting or a day or two) for a range of discipline-specific tasks, purposes, and audiences.
IV. Learning Objectives

Enduring Understanding: 

· Oceans are complex systems that interact with Earth’s land, air, and organisms, to serve as a vital resource for planet earth and humans.

Essential Questions:

· What are the oceans like?

· How does ocean water move?

· What are the tides?

· How does ocean water shape the land?

· What are some ocean ecosystems?

· How does the ocean serve as a resource for humans?

· How can we promote awareness and protection of the ocean?
Students will be able to:

· Explain how ocean currents work and what causes them.

· Explain what causes ocean tides 

· Describe how marine animals have adaptations that suit them to various ocean ecosystems

· Suggest ways for protecting the ocean and reducing the effects of global warming

· Describe how large ocean waves are formed

· Explain how ocean water interacts with land, and how structures can be built to alter these interactions
V. Student Assessment

Formative assessment for the unit will be performed through daily monitoring of student comprehension through the activities that they will complete or printed out and staple inside their science journals. The science journals are designed to act as a research log throughout the activities that will help students to pull the big ideas together and record information that they learn in each activity. These logs will aide students in completing the final summative assessment, where they will create a presentation and visual to give to the class and the teacher. As the teacher you will monitor student progress and comprehension of the activities by collecting student journals at the end of each day. Evaluate student journals to make sure that students are completing the activities and answering the accompanying questions. If students accurately record the activities in their log for that day, then they will receive a “stamp” on that page for the activity. 

The activities fall into one of the following categories based upon the type of assessment; building a model and recording observations and conclusions, answering comprehension questions, filling out a graphic organizer, taking an online quiz, creating a craft that displays student research, act out a scene, conducting an interview. Each activity will require students to clearly label the activity and share any accompanying work in their science journals. Let’s take a closer look at the activities and assessments. 

The team activities begin with activity 1, in which students will complete a mathematical model comparing the global ocean to the size of the continents. Students will complete the model and show the math calculations in their science journals. They will also complete the accompanying comprehension questions. The activities continue with team activity 2, requiring students to build a model of a jetty and record observations and conclusions based on what they see in their science journals. They will then research more about jetties and how they function and write a 2-paragraph summary in their journals.

The students will be asked to fill out graphic organizers in the individual activities 1 and 3, and to include these in their science journals. For activity 1, students will watch a video giving an overview of the oceans, and be asked to fill out a KWL chart. For activity 3, students will create a two-part foldable and record the causes and effects of big ocean waves on the appropriate labels. They must then include these inside their science journals.

While the formative assessments rely heavily on writing, the activities have been designed with many pictures and videos to aide in student comprehension. For struggling readers or writers, or ELL students, the media will help them to envision the concepts and be able to better record in their science journals. Also the journals will be graded for completion not accuracy. While it is essential to check for student accuracy to see if they are comprehending the material, the amount of writing recorded will vary greatly based on the student. If students are not completing the journal pages then a meeting should be set up to discuss with the student alternative options, such as allowing the student to draw pictures/ diagrams instead of writing.

In order to expand to include multiple forms of assessment, two of the optional assignments have been designed to cater to kinesthetic and artistic students. Team activity 4 asks students to research a marine animal or organism and to create an adaptation wheel. These wheels can be colored and decorated to add interest and appeal. Also team activity 6 directs students to “act out” the moon and the tides. Through this scenario, students who like to perform or who are kinesthetic learners are able to move around and see how the moon affects the tides.

The culmination of the formative assessments recorded from each activity in the students’ science journals will end in a final summative assessment. For this assessment they will draw upon the research from the activities and notes recorded in their science journals and create a final presentation (with visual) to give to the science teachers at their school. Students will work in their teams to compile their information from the activities and do more research as needed. They will create a final presentation 10-15 minutes in length that summarizes what they learned about the ocean, why learning about the ocean is important and relevant to them, and how they science teachers could create a curriculum to teach about the ocean. Remind students to plan the presentation and visual with the audience in mind. The visual can be a poster, powerpoint, or other form, but must include relevant photos and explanations. Remind students that the principle selected their research team with the purpose of bringing back information to show their rural school that is far from the ocean why it is important to learn about it. They want to “sell” the ocean to the teachers so that they see the importance and necessity of teaching about the ocean in their science classrooms!

Formative Assessment: (*denotes required activities)

~Team Activities~



~Individual Activities~

             Activity 1: How Large are the Oceans*
      Activity 1: Video*

             Activity 2: Ocean Waves. Build a Jetty*
      Activity 2: Waves*

Activity 3: Ocean Currents

      Activity 3: Surfing

Activity 4: Marine Habitats

      Activity 4: Action

Activity 5: Climate Change 

      Activity 5: Mystery

Activity 6: Tides



      Activity 6: Currents
VI. Advance Prep
Some activities will utilize the webquest website and student science journals as the only materials while others will require advance preparation. Please make sure to book the computer lab in advance for your students to have 3 full weeks of use. Each student will need to have access to a computer and a printer to print out accompanying worksheets or quiz results. Note the special materials needed for the given activities below:

Team Activities

Activity 1: How Large are the Oceans? 

(make a model)
· Stack of 9x11 computer paper

· Student scissors

Activity 2: Ocean Waves, Build a Jetty 

(make a model)

Materials need for each team include the following. Adjust materials based upon number of teams choosing to perform the activity:

· Clear plastic tub

· Sand

· Ruler

· Rocks and pebbles

· Wooden craft sticks

· Interlocking plastic blocks

· Water

· Index cards

Activity 3: Ocean Currents 

(perform an experiment)

Materials need for each team include the following. Adjust materials based upon number of teams choosing to perform the activity:

· Plastic bowl or container

· Blue dyed ice cubes

· Aquarium or clear plastic tub

· Red food coloring

· World globe

· Glass baking dish

· Beaker

· Hot water

· Tap water

· The Water Planet National Geographic Textbook. 1 Copy for each student.

This activity requires advance prep. Prepare blue dyed ice cubes ahead of time. Place materials in the back of the room at work station tables. Direct students where to obtain warm water and how full to fill the plastic tub with tap water. Monitor students during the activity asking guiding questions as needed.

Activity 4: Marine Habitats

 (Make an Ocean Adaptation Wheel)

Materials need for each team include the following. Adjust materials based upon number of teams choosing to perform the activity:

· 2 paper plates per student

· packet of brass brads

· tub of colored markers or pencils

· student scissors

· yarn or string for hanging as mobiles

· tape or glue

Create a sample wheel in advance to show students what a final product should look like.

Activity 5: Climate Change 

(Perform an Experiment)

Materials need for each team include the following:

· 5 clear glass jars or plastic cups

· 1 graduated cylinder or measuring cup

· 1 measuring spoon

· 1 measuring spoon 5ml

· 1 small pot

· 1 funnel

· safety glasses for each student

· cheesecloth

· finely chopped red cabbage

· drinking straw

· boiling water

· baking soda

· white vinegar

This lab is very detailed and requires close monitoring of students. The lab will be performed only once so that adult supervision and guidance can be given to students. All teams that choose this activity will perform the lab together as one large team. Prepare a clean workspace on a lab table at the back of the room ahead of time. Set up materials. Explain process to students clearly before beginning. A more detailed list of materials is listed on the lab worksheet link on the student activities website.

Activity 6: Turning Tides 

(Act it out!)

Materials need for each team include the following:

· 1 die

· space to spread out and form a circle in the classroom
Individual Activities

Activity 1: Oceans Video 

(KWL Chart)

Materials need for each student include the following:

· KWL chart, to be printed off by students at beginning of the activity
Activity 2: Investigating the Ocean Waves 

(Lesson and Quiz)

Materials need for each student include the following:

· Printer. Students will print off quiz results at end of online mini lesson
Activity 3: Surfing the Giants. The Science Behind Big Waves

 (create a foldable)

Materials need for each student include the following:

· 9 x 11 sheets of blank computer paper

Activity 4: Taking Action to Protect the Oceans 

(Read 2 articles. Interview a family member)

No materials needed

Activity 5: Benjamin Franklin and the Mystery of the Gulf Stream current

 (Write a lab report)

Materials need for each student include the following:

· students will print off lab report templates at beginning of activity
Activity 6: Ocean Currents. Where are they going? 

(Rubber duck spill investigation)

Materials need for each student include the following:

· print off in advance the world mapmaker kits for students

· markers or colored pencils

VII. Team Activity Descriptions

Activity 1: How Large are the Oceans? 

(make a model)
ESS2.C: The Roles of Water in Earth’s Surface Processes
Crosscutting Concept: Scale, Proportion, and Quantity
Crosscutting Concept: Systems and System Models
Engineering Practices: Using Mathematics and Computational Thinking
Engineering Practices: Developing and Using Models
In this activity students will work together to create a physical model using paper squares to compare the size of the world’s oceans to the size of the continents. The students will use standard units, inches, to measure the specified size for the paper squares and cut the squares out. They will show all work in their science journals and discuss the order of the sizes of the continents from largest to smallest. They will learn that the world’s oceans, is greater than the area of the world’s continent combined.

In addition to the math activity, students will read an article published by the NOAA that details whether the number of oceans and the controversy over this number. Students will be asked to think critically by answering the questions in their science journals about whether there is a majority consensus on the number of oceans today. The primary goal of the activity is for students to understand the massive size of the world’s oceans. While you are walking around, encourage students to think deeper about the oceans. While there are 5 oceans, they all form one global ocean. The activity is hands-on and visual and will help ELL students to tangibly see the concept of size difference. The vocabulary words continents, and oceans should be defined.

Activity 2: Ocean Waves, Build a Jetty 

(make a model)

ESS2.A: Earth Materials and Systems
Crosscutting Concept: Systems and System Models
Engineering Practices: Developing and Using Models
For this activity students are working together to build a model of a Jetty and learn how these structures are used and interact with ocean waves to affect the shape of the shoreline. The activity begins by asking students preview questions about ocean waves such as, what causes ocean waves? How are they formed? Why are they important?. These big questions are meant to direct students attention back to the big questions of the expedition and to think about why ocean waves are important. Students will answer these questions loosely as they see how water interacts in the hands-on model activity. 

Students will record their observations either during or after creating the model, paying close attention to how the waves interact with the sand and jetty. The second set of questions are more specific to this activity and guide students to think about the engineering concepts building a jetty. At the end of the model, students will search two links that give them more information about jetties. They will obtain the information and apply it to the questions they have asked throughout the creation of the model. ELL students should refer directly to answering the questions when reading the articles online. This will give them clear guidance as to what to focus on when reading. Other students may expand and complete a summary that includes more details and connections.
Activity 3: Ocean Currents 

(perform an experiment)

ESS2.A: Earth Materials and Systems
Crosscutting Concept: Systems and System Models
Engineering Practices: Developing and Using Models
Activity 3 is a multistep activity that calls students to pay careful attention to directions. First of all students will read an introduction and begin with questions to focus their attention on the topic. The opening questions are structured to be discussion based, with students talking about the questions as a team, rather than writing them down. This modification will aide ELL learners in attaining the concepts and practice developing oral language use of key terms. Students will carry out the lab activity as directed on the site and compare their results with accurate results. They will then discuss these results, and explain why they saw what they saw. They will record these observations in their science journals. 

In the final portion of the activity students will read a chapter on the topic of ocean currents from a textbook in class. This will help to solidify the concepts and properties of currents that they saw illustrated in the lab model that they just performed. They will refer back to the three questions from the beginning of the activity and answer these as they read. Closely monitor students’ results during the lab model, and listen to their discussion of the results. Ask guiding questions to focus their results and encourage them to apply the vocabulary terms as they learn them in the readings to the lab.
Activity 4: Marine Habitats

 (Make an Ocean Adaptation Wheel)

ESS2.A: Earth Materials and Systems
Crosscutting Concept: Systems and System Models
Engineering Practices: Obtaining, Evaluating, and Communicating Information



In this activity students will perform research on a marine animal or organism of their choosing and develop a wheel to display what they learn about the organisms- prey, predators, habitat, and adaptations. The focus is to show how the oceans support a variety of organisms, and that it is the interaction between earth’s systems (sunlight, salinity, land) that affects where and how these organisms live. Students will work as a team to each select a different organism to research. They will then research individually and create the adaptation wheels. This activity will serve as a graphic organizer as well to aide in organization of ideas for ELL students. Also the activity can be adapted to allow ELL students to create illustrations to supplement their writing to solidify and convey ideas. 

Finally, students will join together with their team to create an ocean food web, showing where their organisms would fall on the food chain. They will join their adaptation wheels together and hang them as a mobile in the classroom. Throughout the activity, guide students back to the main idea, what do marine animals need to survive? How do they interact with the marine environment, and the atmosphere to survive?

Activity 5: Climate Change 

(Perform an Experiment)

ESS2.A: Earth Materials and Systems
ESS3.C: Human Impacts on Earth Systems
Crosscutting Concept: Systems and System Models
Engineering Practices: Developing and Using Models
This activity focuses on directing student attention to the ideas of how the increasing impact of humans on earth’s atmosphere through CO2 emissions is affecting our world’s oceans. The activity will allow students to see how increasing CO2 causes the acidity of the oceans to rise, negatively affecting marine organisms. Students will begin the activity by brainstorming what they already know about global warming by creating a wordle page as a team. This activity will be especially helpful to ELL students as they are able to think of key vocabulary that they know and may contribute words in their native tong to the wordle as well. Encourage ELL students to share global warming words in their native language or to look up the equivalent word in English in the dictionary or through asking a team member. This activity also addresses the foundational levels of Bloom’s taxonomy by asking students to remember what they have already seen and heard about global warming. Look at student’s wordle page and ask them questions that will spark critical thinking and help them to determine how their prior knowledge could interfere with accurate learning. For example, ask the students if they see a trend in their understanding of global warming. What do they hear most about global warming? Are all of these things true? These questions will segway nicely into the discussion of what constitutes a “reliable” source when researching!

Next students will perform the lab experiment where they create a CO2 indicator out of red cabbage. They will then test to see how CO2 emissions affect the indicator and change the color as they are absorbed into the solution. This lab will require careful monitoring and explanation by the teacher. Read the background information on the lab link worksheet aloud with the students. Explain clearly what the lab set-up and purpose is. Guide students through the lab and debrief, guiding them to connect what they saw to how CO2 emissions increase ocean acidity levels.

Activity 6: Turning Tides 

(Act it out!)

ESS2.A: Earth Materials and Systems
Crosscutting Concept: Systems and System Models
Engineering Practices: Obtaining, Evaluating, and Communicating Information



For this activity students will learn about ocean tides. They will be presented with questions at the beginning of the activity and be directed to answer them in their science journals as they read. Students will follow a link to an article that describes how the tides work. They will answer the questions above. They will then look at a case study of tides at work in a specific city in Spain. This will allow them to see in photos how tides work and apply this knowledge to the real world. Also the case study will give them a small picture into another culture and the country of Spain, integrating geographic and social studies concepts.

Finally students will complete the activity by “acting out” or “role playing” the tides. Students will form a circle and sit on the ground. They will number off 1-4 and roll a dice. Whatever person has the number of the dice gets to be the moon. They will then follow the script for how to act out the motion of the tides. If there is enough time, students may switch roles. Watch students role play the tides and ask guiding questions to the moon or the ocean. For example ask the ocean- why are you moving towards the moon when it passes by you?

This activity will be especially helpful to ELL learners as it will allow motions to be associated with vocabulary words, enhancing word-picture association. 

VIII. Individual Activity Descriptions

Individual Activities

Activity 1: Oceans Video 

(KWL Chart)

Engineering Practices: Obtaining, Evaluating, and Communicating Information


Direct all students to begin with this required activity. This activity will set the stage for the unit and preview many big concepts and vocabulary that the students will learn throughout the unit. Students will fill out what they already know and what they want to know in the KWL chart before watching the video. Encourage students to fill in more ideas of what they want to know that may be sparked as they watch the video. Also encourage students to add anything they learn from the video to the “what I learned column” of the chart. 

The video gives a general overview of the oceans. If students complete the activity within 20 minutes direct them to watch another segment in the series. Note that the narrator of the video has a thick British accent. If this is a challenge for students to follow along, stop the video occasionally and summarize key ideas with them. The subtitles are in Portuguese.

Activity 2: Investigating the Ocean Waves 

(Lesson and Quiz)

ESS2.A: Earth Materials and Systems
Engineering Practices: Obtaining, Evaluating, and Communicating Information



In this activity students will follow a link to an online mini lesson on Ocean Waves. They will be directed to read and follow along in the lesson and complete and print off the quiz at the end of the lesson. As an extension encourage discussion of the section on the Navy and the waves. Direct students to research about the Navy on the web. What does the Navy do? What would be your job as a Navy officer?

This activity connects student knowledge about waves to the characteristics of waves, types of waves tsunamis, as well as a focus on how wind drives waves. The concept of wind is highlighted in showing students the Beaufort wind scale. This helps students to see how earth’s atmosphere and the oceans directly interact and how the oceans and weather are affected by each other.
Activity 3: Surfing the Giants. The Science Behind Big Waves

 (create a foldable)

ESS2.A: Earth Materials and Systems
Engineering Practices: Obtaining, Evaluating, and Communicating Information


In this activity students students learn about waves in a real world context, surfing. They will learn how a knowledge of waves is essential to being a good surfer and what causes big waves. They will learn how the land below the ocean water affects the types of waves that are created. For this activity students will create a two part foldable and will label one flap, “causes of ocean waves” and the other flap “Effects of ocean waves”. They will watch a video on how big ocean waves are created, set in the context of the well know Maverick surfing location off the coast of California. 

Throughout the activity encourage students to fill in their foldables and to also write down any questions that they may have while watching the video. The foldables will act as a graphic organizer, especially helpful for ELL students to write down ideas. Also included in the direction are question prompts to aide ELL learners in thinking of the vocabulary involved in causes and effects of ocean waves. Encourage students to extend their learning by thinking about how big ocean waves are created around the world and where would be the best places to find them.


Activity 4: Taking Action to Protect the Oceans 

(Read 2 articles. Interview a family member)

ESS2.A: Earth Materials and Systems
ESS3.C: Human Impacts on Earth Systems
Engineering Practices: Obtaining, Evaluating, and Communicating Information


In this activity students will be directed to read about the affect of global warming on the oceans on the web. This is an independent activity designed to encourage research and the development of literacy skills. Students will be directed to read two of the three articles and to write a 2-3 paragraph summary of what they learned in their science journals. This writing portion will connect reading and writing, to encourage students to convey science ideas in a paragraph “mini essay” form. If this is challenging for ELL students, encourage them to bullet point ideas first and then to write a paragraph based on these bulleted ideas.

After reading the articles, students will be directed to a link on the NOAA website that where they will print a three page wheel card. Have students interview their family members at home to determine their families global warming score. Then have students talk with their family members about ways on card 3 that they could reduce their score. They will circle these options and bring it back to class. For ELL students, encourage them to discuss the ideas in their native language at home with their families. Help them to translate the wheel sentences into their native language.

Activity 5: Benjamin Franklin and the Mystery of the Gulf Stream current

 (Write a lab report)

ESS2.A: Earth Materials and Systems
Engineering Practices: Obtaining, Evaluating, and Communicating Information


For this activity students will read about Benjamin Franklin’s investigation into and discovery of the Gulf Stream Current and format his ideas into a lab report template. This will require critical thinking skills as students think of how to pull out the main ideas of an article and fill these in the appropriate areas of the lab report template. This activity will also integrate social studies concepts with science, as students see how scientists across time learn by asking questions, making observations, and drawing conclusions based on evidence.

Activity 6: Ocean Currents. Where are they going? 

(Rubber duck spill investigation)

ESS2.A: Earth Materials and Systems
Engineering Practices: Obtaining, Evaluating, and Communicating Information



This final activity will be conducted partially as a team but will also have individual components. Students will follow an investigation of the 1992 rubber duck spill in the Pacific Ocean and try to determine where the ducks ended up. They will make predictions, draw on a large map, and then see if their predictions were right by reading an article. They will then draw where the ducks actually ended up on the map. The students will learn primarily about ocean surface currents and how winds cause many small currents (swirl currents known as eddies) to form. This will extend student understanding to see that ocean currents are complex systems and do not simply follow the ocean conveyor belt alone. 

To finalize the activity students will write 2-3 paragraph explanations in their science journals and define key vocab from the activity.
IX. Presenting Team Findings

Students will work with their team to create a presentation to give to the science teachers at their school. Assessment description and rubric attached to teacher website. Explain clearly to students the tri-fold purpose of the presentation. Give students ideas of visual aides and how they can be used to enhance a presentation.
X. SIOP instructional Practices and Strategies.

The unit is structured with the 8 principles of the SIOP model in mind. These principles include:

· Lesson Preparation 
· Building Background 
· Comprehensible Input 
· Strategies 
· Interaction 
· Practice and Application 
· Lesson Delivery
· Review and Assessment 
The SIOP model begins with building background knowledge. Each activity in the webquest starts with encouraging students to activate background knowledge. For example Individual activity 1 asks students to fill out a KWL chart before, during, and after watching an introduction video to the oceans. This activating of background knowledge was also encouraged in team activities 3, 4, 5, and 6. Activity 3 introduces the topic of ocean currents through showing a clip from the pixar movie Finding Nemo. Most children have seen this video and will recognize the scene from the video that mentions the EAC. This helps students to connect what they will learn to what they remember seeing in the video about the turtles traveling on the East Australian Current.  Activity 4 begins with asking students to think back to if they have ever been snorkeling. This opening tries to connect with students’ prior experiences with marine sea creatures. In activity 5, students create a wordle, compiling the information they know about global warming. 

Another major component of the SIOP model is using comprehensible Input. This means delivering the information in a way that makes sense to students and scaffolds where necessary. This can be done through the use of graphic organizers, sharing with peers, paraphrasing to others, etc. Throughout the webquest, comprehensible Input is used. For example graphic organizers are used in Individual activities 1 and 3 as well as Team activity 4 with the animal adaptation wheel. Students are also encouraged to summarize and respond to specific questions in their science journals. This means that students are able to put information in their own words, converting it to comprehensible input. Also many of the questions throughout the webquest encourage students to share with their team members and discuss questions. All of the team activities are discussion based. Also individual activity 4 allows students to practice using science terms by interviewing family members about global warming.

Another large component of the SIOP model are the instructional strategies used. The model makes a clear distinction between instructional strategies and learning strategies. Learning strategies focus on the kinds of strategic thinking and cognitive processes in learning. The webquest focuses on teaching students to use four cognitive strategies and to become aware of their use of these strategies. These strategies include; making predictions, summarizing, using graphic organizers, and determining important information. Students in team activities 1, 2, and 3, are asked to make predictions before carrying out the creation of models. Students summarize what they learn in activities through writing in their science journals. Students use graphic organizers to highlight information and focus on facts. Finally students learn to highlight important information through reading various articles and answering comprehension questions in their science journals that ask students to pick out key ideas from the readings.

The final important aspect of the SIOP model is using authentic assessment. The students utilize authentic assessment through developing a “portfolio” of work in the form of their science journals. Students record information from each activity in their science journals and include any worksheets or activity quizzes in their journals. At the end of the unit students look back at their journals and use the information to create a final presentation to give to the science teachers at their school. 

Modifications can be made to the unit for students with special needs. Writing responses in the science journals can be modified to allow students with IEPs or writing difficulties to write less and draw pictures or diagrams as a way to convey ideas instead. Also science journals could be clearly labeled for these students, with the activity and date at the top of each page labeled ahead of time before passing out the science journals to aide in student organization. For students with vision impairments, more audio clips could be found to as an alternative to science videos.

XI. Literacy Instructional Practices.

Throughout the webquest students will be directed to use a variety of literacy practices that will strengthen their ability to read informational text, draw conclusions and key ideas from text, summarize key ideas in writing, and write short paragraph expository text. Students in this webquest will be challenged to begin developing the English Language Arts Science and Technical Subjects literacy skills for grades 6-8. These standards are listed below:

Integration of Knowledge and Ideas
· CCSS.ELA-Literacy.RST.6-8.7 Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually (e.g., in a flowchart, diagram, model, graph, or table).

CCSS.ELA-Literacy.RST.6-8.9 Compare and contrast the information gained from experiments, simulations, video, or multimedia sources with that gained from reading a text on the same topic.
Key Ideas and Details
· CCSS.ELA-Literacy.RST.6-8.1 Cite specific textual evidence to support analysis of science and technical texts.

· CCSS.ELA-Literacy.RST.6-8.2 Determine the central ideas or conclusions of a text; provide an accurate summary of the text distinct from prior knowledge or opinions.

· CCSS.ELA-Literacy.RST.6-8.3 Follow precisely a multistep procedure when carrying out experiments, taking measurements, or performing technical tasks.
First, students will practice integrating knowledge and ideas by learning to make the connection between informational text and a visual form of the information such as a flow chart etc. Students will perform this in individual activity 5, through converting the information that they read about Benjamin Franklin’s experiments into a lab report. The students will extract key information and display this visually in a lab report. Next, students will learn to compare information learned about the ocean in videos or media with that read in articles with the focus being on making connections between the two. During team activity 3 students will compare information learned in the currents experiment with the reading in the textbook, and see how the information is connected.

Students will also learn how to extract key ideas and details from the activities as they progress through the webquest. The use of science journals will be the primary mode that students use to learn this technique. Students will determine the central ideas and create summaries of readings such as in individual activity 4 where students are asked to read 2 articles and write a one paragraph summary for each article in their science journals summarizing the big ideas. Finally students will follow multistep procedures in carrying out experiments in many of the team activities. They will learn to follow directions closely through reading the directions on the webquest website.

For students with special needs possible modifications can be made to scaffold literacy learning. First for students who may have trouble pulling the big ideas out of informational text the articles can be printed. For example in individual activity 4 you can direct these students to print the articles so that they have a paper copy of each. Then instruct students to highlight the key ideas with a colored marker or highlighter. This will help students to visually extract the key points of the text. They can then piece these points together when writing their summaries in their science journals.
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